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ULOGA LABORATORIJSKE MEDICINE
ZASNOVANE NA DOKAZIMA
d ZDRAVSTVENOJ SLUZBI

N. Majkié-Singh

Institut za medicinsku biohemiju,
Klinicki centar Srbije, Beograd

Laboratorijska medicine zasnovana na dokazi-
ma (eng. evidence-based laboratory medicine,
EBLM) koristi najbolje dokaze koji se dobijaju u vidu
rezultata laboratorijskih testova za donosenje odluke
o zbrinjavanju svakog pojedinacnog pacijenta. Ovaj
pristup je mogu¢ jedino na osnovu objedinjavanja
laboratorijskih i klinickih iskustava o nacinu lecenja
koja proizilaze iz sistematskih istrazivanja u ovim
oblastima. To znaci da se definicija EBLM zasniva na
dva elementa: iskustvu i dokazima koji poticu iz sis-
tematskih istrazivanja. Mada izraz medicina zasno-
vana na dokazima (eng. evidence-based medicine,
EBM) potice sa kanadskog Mc Master Univerziteta od
grupe koju je predvodio Dr Garad Guyatt, mnogi po-
lazu pravo na kreiranje ovog izraza i njegove sustine.
Shodno ovome, brojni su faktori koji su poslednjih 30
godina uticali na formiranje misljenja i pokreta poz-
natog pod imenom Evidence-Based Medicine i skra-
¢enicom EBM. Jedan od faktora koji uticu na formi-
ranje navedene filozofije je da se svaki lekar susrece
sa brojnim medicinskim informacijama koje poticu iz
razliCitih izvora, drugi faktor je globalni fenomen
povecavanja troskova lecenja, a tredi je da su danas
pacijenti i sami dovoljno edukovani da zahtevaju
najbolju dijagnostiku i le¢enje. To znac¢i da se medi-
cina koja se zasniva na dokazima mora oslanjati
na sve tri napred navedene pretpostavke. Protokoli
koji se pripremaju za lec¢enje obolelih moraju uzeti u
obzir efikasnost i efektivnost zdravstvene sluzbe. Da
bi se ovo ostvarilo laboratorijski stru¢njaci moraju
paZljivo odabirati laboratorijske testove, pomodu
kojih ¢e se dobiti najvise klinickih informacija. Prema
tome, laboratorijska medicina zasnovana na do-
kazima ima za cilj da podrzava klinicku dijagnozu i
zbrinjavanje oboljenja primenom novih znanja koja
dovode do standardne procedure koja ¢e najbolje
omoguditi laboratorijsko ispitivanje. U laboratorijskoj
medicini broj testova stalno se povecava; uvode se
novi testovi, medutim stari testovi se retko skidaju sa
programa. S obzirom da su sredstva zdravstvenih
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THE ROLE OF EVIDENCE-BASED
LABORATORY MEDICINE
IN HEALTH SERVICE

N. Majki¢-Singh

Institute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade

Evidence-based laboratory medicine (EBLM) is
the use of the current best evidence of the utility of la-
boratory tests in making decisions about the care of
individual patients. This practice means integrating
laboratory and clinical experience with the last avai-
lable external evidence from systematic research. It
means that the definition of EBLM focuses on two
key elements: experience and evidence from syste-
matic research. Although the term evidence-based
medicine (EBM) was created in Canada at Mc Master
University by a group led by Dr Gard Guyatt, there are
various claims as to the origin of its practice.
Regardless of its origins, many factors have come
together over the past 30 years to drive the move-
ment to EBM. One factor is those individual physi-
cians, faced with numerous medical informations;
the second factor is the global phenomenon of
increasing health care costs and third is that patients
who have generaly more education, want the best in
diagnostics and therapies. It means that evidence-
based medicine has been driven by the need to cope
with information overload, by cost-control, and by
public impatient for the best in diagnostics and treat-
ment. Clinical guidelines care maps, and outcome
measures are quality improvement tools for the
appropriateness, efficiency, and effectiveness of
health services. Laboratory professionals must direct
more effort to demonstrating the impact of laborato-
ry tests on a greater variety of clinical outcomes.
Evidence-based laboratory medicine aims to advise
clinical diagnosis and management of disease
through systematic researching and disseminating
generalisible new knowledge that meets the standard
of critical review on clinically effective practice of lab-
oratory investigations. In laboratory medicine, the
use of tests increases; new tests are constantly intro-
duced, but »old« tests are seldom removed from the
repertoire. This, together with limited public funds for
the health care, should underline the challenge for
laboratory professionals to provide evidence for the
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fondova ogranic¢ena, namece se potreba izbora onih
testova koji ¢e pruziti najvise dijagnostickih informa-
cija. Dijagnostika se mora izvoditi u laboratoriji koja
je osigurala dobru laboratorijsku praksu u pre-anali-
tickoj, post-analiti¢koj i analitickoj fazi laboratorijskog
dijagnosti¢kog procesa. Shodno navedenom ovo pre-
davanje ¢e se baviti izborom, metodologijom i faza-
ma laboratorijske medicine zasnovane na dokazi-
ma.

NOVE TEHNOLOGIJE
U KLINICKOJ HEMIJI

L. M. Lorens, R. I. Mekonel,
J. V. Lamont, S. P. FicdZerald

Kompanija Randox Laboratories,
Crumlin, Co Antrim, Severna Irska

Upotreba novih tehnologija dovodi do razvoja no-
vih proizvoda za dijagnozu oboljenja. Najvazniji faktor
koji utice na razvoj novih proizvoda iz oblasti in vitro
dijagnostike je cena. Zdravstvene organizacije poste-
peno su smanjile budZete za laboratorijske testove,
zbog cega su i klinicke laboratorije prinudene da
umanje troskove. Osim $to je neophodno da im se
ponude razumne cene, klinicke laboratorije zahtevaju
testove koji su laki za upotrebu, brzo daju rezultate,
tacni su i precizni do najmanjeg detalja. Takvi zahte-
vi su podelili trziste in vitro dijagnostike na dva sek-
tora automatizacija i testiranje uz postelju pacijenta.
Pokazalo se da je najefikasniji nacCin da se zadovolje
navedene potrebe, potpuno razvijen, automatizovani
sistem koji moze da obuhvati celokupni proces; od
punjenja uzorka do krajnjih analiza i dijagnoza. Teh-
nologije koje su zasluzne za novine u automatizaciji
su progres u oblasi elektronskog interfejsa, robotika,
nanotehnologija, mikrofabrikacija, sistemi detekcije i
vestacke neuralne mreZze. Osim novina u sistemima,
takode se pojavljuje i ¢itav niz novih testova. Oni su
rezultat napredovanja u oblasti genomike, pro-
teomike i od nedavno, teranostike. Deo industrije in
vitro dijagnostike koja nije ukljucena u visoku auto-
matizaciju, koristi se sve vise u oblasti testiranja uz
postelju pacijenta. Tehnologije koje ucestvuju u na-
pretku ove oblasti suimunohromatografija, mikroele-
ktronika i neinvazivne tehnologije. Ova prezentacija
¢e omoguditi uvid u nove tehnologije iz oblasti in
vitro dijagnostike, s posebnim akcentom na restruk-
turiranje klinickih laboratorija uz pomo¢ automatiza-
cije i testiranja uz postelju pacijenta.

utility of different tests. This practice means integra-
ting laboratory and clinical experience with the best
available external evidence from systematic research.
Therefore, it is important that advice given by labora-
tory medicine professionals are sound and based on
evidence in the pre-analytical, analytical, and post-
analytical phases of the diagnostic process. The lec-
ture provides an insight into the rationale, methodo-
logy and the phases of the EBLM.

NEW TECHNOLOGIES
IN CLINICALY CHEMISTRY

L. M. Lawrens, R. I. McConnell,
J. V. Lamont, S. P. FizGerald

Randox Laboratories Ltd., 55 Diamond Road,
Crumlin, Co Antrim BT29 4QY, Northern Ireland

The application of new technologies is leading to
new products for the diagnosis of human disease.
The most significant factor influencing the develop-
ment of new in vitro diagnostic (IVD) products is
cost. Healthcare organizations have gradually redu-
ced the amounts they are willing to pay for laborato-
ry tests and this has put pressure on clinical labora-
tories to reduce their charges. In addition to reduced
costs, clinical laboratories require tests that are easy
to use, give rapid results and do not compromise on
accuracy or reliability. Such cost-containment pres-
sures have divided the IVD market into two dominat-
ing sectors automation and point-of-care. The deve-
lopment of totally automated systems that can han-
dle everything from sample loading to final analysis
and diagnosis has been one of the most effective
ways of meeting these challenges. Technologies
which have driven developments in automation inclu-
de advances in electronic interfaces, robotics, nan-
otechnology, microfabrication, detection systems
and artificial neural networks. In addition to the sys-
tems themselves, a wider range of tests are also
emerging. These are being driven by advances in ge-
nomics, proteomics and, more recently, theranos-
tics. The proportion of the IVD industry not engaged
in high-volume automation is becoming increasingly
devoted to moving testing as close as possible to the
point-of-care. Techologies underpinning these deve-
lopments include immunochromatography, micro-
electronics and noninvasive technologies. This pres-
entation will provide an overview of new techologies
emerging in the field of IVD and will outline the sig-
nificant implications that automation and point-of-
-care testing will have on the inevitable restructuring
of clinical laboratories.
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KVALITET ANALITICKIH ODREDIVANJA
U MEDICINSKOJ BIOHEMUJI:
MERENJE NESIGURNOSTI

S. Ignjatovi¢

Institut za medicinsku biohemiju,
Klini¢ki centar Srbije i Farmaceutski fakultet,
Univerzitet u Beogradu

Veliki broj medicinskih odluka zasniva se na rezul-
tatima analitickih odredivanja u klinicko-biohemijskim
laboratorijama. Iz ovih razloga je neophodno da se
ima uvid u kvalitet dobijenih rezultata. Jedan od os-
novnih uslova za klinicko-biohemijske laboratorije
predstavlja implementacija mera kontrole kvaliteta
rada kako bi se omogudilo dobijanje rezultata zado-
voljavajuceg kvaliteta. U ove mere spadaju: koris¢enje
proverenih analitickih metoda odredivanja, primena
ta¢no definisanog postupka unutrasnje kontrole
kvaliteta rada, u¢esée u programima spoljasnje kont-
role kvaliteta rada, akreditacija zasnovana na stan-
dardima ISO 17025, kao i utvrdivanje »traceability«
rezultata odredivanja. Kao posledica ovih zahteva,
medicinski biohemicari su u svom domenu rada pod-
vrgnuti stalnom pritisku da demonstriraju kvalitet svo-
jih rezultatata, kao i spremnost u pruzanju podataka
o njihovoj pouzdanosti. To uklju¢uje ocekivani stepen
slaganja rezultata sa drugim rezultatima i ne zavisi od
primenjene analiticke metode. Odredivanje nesig-
urnosti (engl. uncertainty,) smatra se korisnom me-
rom ovog slaganja. Nesigurnost odredivanja uklju-
¢uje vise komponenti. U praksi, nesigurnost rezultata
potice od nedovoljne definisanosti uslova odredivan-
ja, uzorkovanja, uticaja vezanih za »matriks«, interfer-
encije, uslova u kojima se vrsi odredivanje, nesig-
urnosti opreme kojom se meri zapremina ili masa,
referentnih vrednosti, aproksimacija i pretpostavki
koje su inkorporirane u metodu i proceduru odredi-
vanja, kao i slucajnih varijacija. Moguénost primene
analitickih metoda za rutinska odredivanja procenjuju
se postupkom »validacije«. Pomoc¢u ovih proucavan-
ja dobijaju se podaci o sveukupnim karakteristikama
pojedinacnih faktora koji uticu na odredivanje. Tako-
de, podaci mogu da se primene pri proceni nesigur-
nosti rezultata koji su dobijeni koris¢enjem rutinskih
metoda odredivanja. U principu, merenje nesigurnos-
ti je jednostavno i ukljucuje sledece etape: specifika-
ciju koncentracije analita (ono $to se odreduje, engl.
measurand), identifikaciju izvora nesigurnosti, me-
renje komponenata nesigurnosti i izra¢unavanje uku-
pne nesigurnosti. U radu ¢e biti iznet postupak izvo-
denja svih gore navedenih etapa u merenju nesigur-
nosti, kao i mogu¢nost pojednostavljenja cele proce-
dure u zavisnosti od raspolozivih podataka o kombi-
novanim uticajima razlicitog porekla.

QUALITY OF ANALYTICAL MEASUREMENTS
IN MEDICAL BIOCHEMISTRY:
QUANTIFYING UNCERTAINTY

S. Ignjatovi¢

Institute of Medical Biochemistry,
Clinical Centre of Serbia and School of Pharmacy,
University of Belgrade, Belgrade, Yugoslavia

Many important decisions are based on the results
of analytical measurements in medical biochemistry.
Whenever decisions are based on analytical results, it
is important to have some indication of the quality of
the results. Now it is a formal requirement for clinical
laboratories to introduce quality assurance measures
to ensure that they are capable of and are providing
data of the required quality. Such measures include:
the use of validated methods of analysis; the use of
defined internal quality control procedures; participa-
tion in external quality schemes; accreditation based
on ISO 17025, and establishing tracebility of the re-
sults of the measurements. As a consequence of the-
se requirements, medical biochemists are, for their
part, coming under increasing preassure to demon-
strate the quality of their results, and in particular to
demonstrate their fitness for purpose by giving a
measure of the confidence that can be placed on the
result. This is expected to include the degree to which
a result would be expected to agree with other results,
normally irrespective of the analytical methods used.
One useful measure of this is measurement uncer-
tainty. Uncertainty of measurement comprises, in
general, many components. In practice the uncer-
tainty of the result may arise from many possible
sources, including examples such as incomplete de-
finition, sampling, matrix effects and interferences,
environmental conditions, uncertainties of masses
and volumetric equipment, reference values, approx-
imations and assumptions incorporated in the meas-
urement method and procedure and random varia-
tion. The fitness for purpose of analytical methods
applied for routine testing is most commonly asse-
ssed through method validation studies. Such studies
produce data on overall performance an on individual
influence factors which can be applied to the estima-
tion of uncertainty associated with the results of the
method in normal use. Uncertainty estimation is sim-
ple in principle. The steps involved are: specification
mesurand, identification uncertainty sources, quan-
tification uncertainty components and calculation
combinied uncertainty. The aim of this study will be
to provide guidance on the execution of all the steps
listed above and to show how the procedure may be
simplified depending on the information that is avail-
able about the combined effect of a number of
sources.
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_UPRAVLJANJE ZASTITOM RADNE
I ZIVOTNE SREDINE U ZDRAVSTEVNIM
LABORATORIJAMA

M. 1lié, A. Postié-Grujin, N. Majkié-Singh

Institut za medicinsku biohemiju,
Klinic¢ki centar Srbije, Beograd

Upravljanje zastitom zivotne i radne sredine u lab-
oratorijama moze se ostvariti samo efikasnom kon-
trolom svih Stetnosti koje postoje u laboratorijama i
koje se mogu ispoljiti bilo kada. Zastita otpocinje
samim prepoznavanjem S$tetnosti (hazarda) a ostvaru-
je se razumnim pristupom, dobrim ponasanjem
osoblja, pravilnim radnim procesom u svim labora-
torijskim celinama i stalnim sprovodenjem dobre lab-
oratorijske prakse i tehnika pri laboratorijskom radu.
U vedini slucajeva nezeljeni dogadaji i nesrece pri lab-
oratorijskom radu dogadaju se zbog nepaznje i losih
radnih uslova. Klini¢ke laboratorije uglavhom manip-
uliSu sa devet klasa opasnih materija, a prema kriter-
jfjumima Ujedinjenih nacija to su: 1) eksplozivne ma-
terije, 2) komprimovani gasovi, 3) zapaljive tecnosti,
4) zapaljive ¢vrste materije, 5) oksidacione materije,
6) toksi¢ne materije, 7) radioaktivne materije, 8) ko-
rozivne materije i 9) ostalo, u Sta se ubrajaju i infek-
tivni agensi. S obzirom na brojne Stetnosti, u ostvari-
vanju zastite osoblja klini¢kih laboratorija veoma je
znacajno pravilno obelezavanje istih i upozoravanje
laboratorijskog osoblja. Odgovornost za sprovodenje
mera sigurnosti lezi prvenstveno na rukovodiocu la-
boratorije, odnosno poslodavcu, ali i na svim zaposle-
nim. Sprovodenje mera zastite u laboratoriji otpocinje
od pisanih uputstava sa kojima treba da budu upoz-
nati svi laboratorijski izvrSioci. To znaci da svaka Kli-
ni¢ko-biohemijska laboratorija mora da ima zvanic¢an
program zastite. Osim toga poslodavac je duzan da
obezbedi pouzdane laboratorijske radne procedure,
stalni nadzor nad radom zaposlenih, informacije o na-
¢inu zastite, obukuy, li¢nu zastitnu opremu i medicin-
sku zastitu. Institut za medicinsku biohemju Klini¢kog
centra Srbije kao vodeda institucija za oblast klini¢ko-
biohemijske dijagnosticke laboratorijske prakse serti-
fikovao je sistemm menadzementa kvalitetom prema
standardu ISO 9001:2001 i akreditovao sve svoje lab-
oratorije prema standardu ISO 17025. Poslovnikom
o kvalitetu i kroz pojedina dokumenta za sprovodenje
sistema kvaliteta predvideno je obezbedivanje odgo-
varajucih uslova radne sredine za obavljanje laborato-
rijskih ispitivanja i zastite laboratorijskih radnika. Do-
kumenta koja se odnose na upravljanje zastitom rad-
ne i Zivotne sredine u Institutu ovde ce biti diskuto-
vana.

PROTECTION MANAGEMENT
OF WORKING ENVIRONMENT IN HEALTH
LABORATORIES

M. 1lié, A. Postié-Grujin, N. Majkié-Singh

Institute for Medical Biochemistry,
Clinical Center of Serbia, Belgrade

Protection management of working environment
in the laboratories may be implemented only through
efficient control of all laboratory hazards, which may
be manifested at any time. The protection involves
first of all the recognition of the hazards and is imple-
mented by reasonable approach, good behaviour of
the personnel, adequate work process in all laborato-
ries and continuing application of good laboratory
practice and techniques in the laboratory work. In the
majority of cases the laboratory hazards and acci-
dents result from negligence and bad working condi-
tions. Clinical laboratories, according to the United
Nations criteria, chiefly manipulate with the following
nine classes of hazardous materials: 1) explosive ma-
terials, 2) compressed gases, 3) combustible fluids,
4) combustible solid materials 5) oxidants, 6) toxic
materials, 7) radioactive materials, 8) corrosive mate-
rials and 9) others, which include ineffective agents.
Adequate labeling warning of these numerous haz-
ards is very important for the protection of the per-
sonnel in the clinical laboratories. The responsibility
for the implementation of safety measures lies prima-
rily on the head of the laboratory i.e. employer but
also on the entire personnel. The first step in the
implementation of protection measures in the labora-
tory is the instruction manual with which all laborato-
ry workers must be acquainted. This means that each
clinical-biochemical laboratory must have an official
protection programme. Besides, it is upon the emplo-
yer to provide reliable laboratory procedures, con-
stant supervision over the work of the employees,
information on the manner of protection, training,
protective equipment and medical protection for the
personnel. The Institute for Medical Biochemistry of
the Clinical Center of Serbia, as a leading institution
for the field of clinical-biochemical diagnostic labora-
tory practice, has certified the quality management
system according to ISO 9001: 2001 and accredited
all its laboratories according to ISO 17025. Through
quality control manual and through some documents
for the implementation of quality system, the ade-
quate working and environmental conditions, for car-
rying out laboratory tests and for the protection of
laboratory workers, are provided. The documents re-
lating to the protection management of working envi-
ronment are discussed here.
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ZAHTEVI ZA KOMPETENTNOST
LABORATORIJA ZA ISPITIVANJE
I NJIHOVA PRIMENA

T. Nesi¢, R. Boskovié
Bonex inZenjering, Beograd

Dokazivanje tehni¢ke kompetentnosti, neutralnos-
ti, nepristrasnosti i nezavisnosti laboratorija za ispiti-
vanje vazan je segment ukupnog procesa zastite gra-
dana od proizvoda i usluga neodgovarajuceg kvalite-
ta, jer se time jaca poverenje u objektivnost labora-
torija i tacnost rezultata ispitivanja. Ovo dokazivanje
sprovodi se kao deo postupka akreditacije koji se vodi
pred nadleznim organom. Akreditacija je zvanic¢ni
postupak u kojem organizacija za akreditaciju, nakon
sprovedenog ocenjivanja, potvrduje da je laboratorija
kompetentna za obavljanje ispitivanja u definisanom
obimu akreditacije. Poslovi akreditacije u nasoj zemlji
povereni su Jugoslovenskom akreditacionom telu
(JUAT). Laboratorija za ispitivanje koja Zeli da bude
akreditovana treba da uskladi sistem rada prema
zahtevima standarda JUS ISO IEC 17025. Ovaj stan-
dard usvojen je i objavljen u nasoj zemlji jo§ marta
2001. godine. Medutim, prema zvani¢nim podacima
JUAT-a, do kraja 2001. godine tek jedna laboratorija
za ispitivanje akreditovana je prema zahtevima stan-
darda. Ostale laboratorije akreditovane su prema ra-
nije vaze¢em JUS ISO IEC Uputstvu 25 i/ili standardu
JUS EN 45001 (21 regularnih resenja o akreditaciji i
56 privremenih reSenja). Podaci pokazuju da se labo-
ratorije za ispitivanje u nasoj zemlji sporo prestruk-
turiraju na ispunjavanje novih zahteva. Bez obzira koji
su razlozi za ovakvo stanje kod nas, treba se okrenuti
buduénosti i obezbedenju dovoljnog broja laboratori-
ja koje imaju potvrdenu kompetentnost za vrsenje
definisanih ispitivanja i to upravo prema zahtevima
standarda JUS ISO IEC 17025. Cilj ovog rada je da
prikaze opste zahteve koje laboratorije za ispitivanje
treba da ispune, kako bi mogle potvrditi svoju kom-
petentnost. Standard JUS ISO IEC 17025 propisuje
opste zahteve koji su formulisani tako da vaze za sve
kategorije laboratorija za ispitivanje i laboratorija za
bazdarenje. Zahtevi su svrstani u dve osnovne grupe:
zahtevi koji se odnose na menadZment i tehnicki
zahtevi. Zahtevi koji se odnose na menadZzment ticu
se ordanizacionih, upravljackih i komercijalnih aspe-
kata rada laboratorije, ukljucujudi i zahteve za sistem
kvaliteta. Moze se reci da se ova grupa zahteva pri-
menjuje na vrlo slican nacin u svim laboratorijama za
ispitivanja, jer se u njima razmatraju elementi, zajed-
ni¢ki za sve poslovne sisteme. Ono, na Sta svaka
pojedinac¢na laboratorija za ispitivanje treba da po-
sveti posebnu paznju, su tehnicki zahtevi. Za definisa-
nu oblast i obim ispitivanja, laboratorija mora obezbe-
diti i dokazati:

da su zaposleni kompetentni i osposobljeni za vrse-
nje ispitivanja i drugih poslova u laboratoriji na koje
su rasporedeni,

GENERAL REQUIREMENTS
FOR THE COMPETENCE OF TESTING
LABORATORIES AND THEIR
IMPLEMENTATION

T. Nesi¢, R. Boskovi¢
Bonex engineering, Belgrade

Demonstration of technical competence, impar-
tiality and independence of testing laboratories is an
important part of the process of consumer protection
against nonconforming products or services. It
strengthens the confidence in objectivity of laborato-
ries and exactness of test results. Demonstration of
competence is an integral part of accreditation
process. Accreditation is the official recognition, per-
formed by an authorized organization hat a laborato-
ry is competent to perform testing activities within
defined scope of accreditation. Organization, perfor-
ming accreditation in our country is called Yugoslav
accreditation body. Any testing laboratory, seeking
accreditation, should align its internal organization
and system of work with the requirements of the
standard JUS ISO IEC 17025, which has been adopt-
ed and issued in our country in the March, 2001.
Unfortunately, official data of the Yugoslav accredita-
tion body show that till December, 2001. only one
testing laboratory was accredited according to the
requirements of this standard. Other testing labora-
tories were accredited according to canceled JUS
ISO IEC Guide 25 and/or standard JUS EN 45001
(21 regular certificate of accreditation and 56 tempo-
rary certificates). These data show that testing labo-
ratories in our country very slowly move toward new
requirements. Whatever the reasons for this situa-
tion, we recommend that testing laboratories should
anticipate the future trends and take timely measures
to demonstrate their technical competence accord-
ing to the standard JUS ISO IEC 17025. The objec-
tives of the paper is to explain general requirements
that testing laboratories should fulfill in order to con-
firm their competence in the certain field of test-
ing.The requirements of the standard are separated
in two main groups: management requirements and
technical requirements. Management requirements
relate to organizational, managerial, administrative
and commercial aspects of work, including require-
ments for the quality system. These requirements
can be implemented in the similar way in testing lab-
oratories, since they consider elements, common for
all business systems. A laboratory should pay special
attention to the fulfillment of technical requirements.
For the defined field and scope of testing, laboratory
should assure and demonstrate the following:

competence of personnel for testing activities and
other activities they are assigned,
adequacy of the equipment,

adequacy of environmental conditions regarding
people, samples, equipment and testing methods,



da je oprema pogodna za oObavljanje definisanin
ispitivanja,

da su uslovi radne sredine odgovarajuci za ljude,
uzorke, opremu i metode koje se primenjuju,

da se primenjuju adekvatne metode ispitivanja cija
je validnost potvrdena,

da postupak s uzorcima obezbeduje validnost rezul-
tata ispitivanja,

da se primenjuju mere kojima se obezbeduje pove-
renje u rezultate ispitivanja i

da se primenjuje definisan postupak izdavanja izve-
Staja o ispitivanju.

Pored pomenutog standarda u svakoj oblasti ispi-
tivanja primenjuje se i regulativa koja se odnosi na tu
oblast: zakoni, pravilnici, principi dobre laboratorijske
prakse, tehnicki standardi itd. Svaka laboratorija tre-
ba da utvrdi sopstvene ciljeve i potrebe, kao i zahteve
okruzenja i vazece regulative koju mora u svom radu
ispunjavati. Ukoliko je medu tim zahtevima i ciljevima
i zahtev da laboratorija za ispitivanje bude akreditova-
na, potrebno je usmeriti snage ka ispunjenju ovih
zahteva i to na sistemati¢an nacin i uz potpunu koor-
dinaciju svih aspekata poslovanja laboratorije.

adequacy of testing methods whose validity has
been confirmed,

adequacy of procedures with test samples which
provide confidence in the test results,

use of procedures and measures that provide con-
fidence in the testing results,

adequacy of the procedure for issuing test report.

In addition to the a.m. standard, within each test
area exist other applicable legislation, e.g. law, prin-
ciples of good laboratory practice, technical stan-
dards etc. Each laboratory should establish its own
goals and needs taking into account the require-
ments of business environment and legislative that
has to be implemented. If requirements for accredi-
tation are part of these requirement, testing laborato-
ry should focus towards fulfillment of these require-
ments too.
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PATOFIZIOLOGIJA
CEREBRALNE ISHEMIJE
Mehanizmi uklju¢eni u neuronalna ostecenja

T. Ozben

Medicinski fakultet Akdeniz,
Katedra za biohemiju, Antalija, Turska

Cerebralna ishemija je osnovni uzrok morbiditeta i
mortaliteta. Mnoge reakcije koje se dogode u toku i
za vreme cerebralne ishemije dobro su poznate, ali
ipak ne poznaju se toliko dobro da bi se mogli u pot-
punosti razjasniti mehanizmi ostecenja mozga. Tro-
Senje energije je osnovna tema svake diskusije o pa-
tofiziologiji ishemijskih povreda. Danas su u centru
paznje sledeée osobine ishemijskog i postishemijskog
mozga: razvoj acidoze, formiranje otoka, prekomerno
stvaranje kalcijuma, ekscitotoksi¢nost glutamata,
formiranje slobodnih radikala i prekomerno stvaranje
azot oksida. Ovi i drugi manje poznati procesi dopri-
nose stvaranju nepovratnog ostecenja. Mozak u
ogromnoj meri zavisi od protoka krvi, odnosno stal-
nog dotoka kiseonika i glukoze. Nakon samo neko-
liko minuta od napada ishemije, potrebe za energi-
jom su ve¢e od mogucnosti mozga da anaerobno
sintetiSe ATP. TroSenje energije ima ogroman znacaj
u genezi kasnijih povreda, jer se laktat i nepuferovani
joni vodonika akumuliraju u tkivu. Prekid rada svih
mehanizama zavisnih od energije, ukljucujudi i jonske
pumpe, dovodi do opadanja membransko-jonskog
gradijenta, otvaranja selektivnih i neselektivnih jon-
skih kanala i izjednacavanja vedine intracelularnih i
ekstracelularnih jona (anoksi¢na depolarizacija).
Usled celularne akumulacije jona formira se citotok-
si¢an edem. Gubitak ATP brzo dovodi do velikog
priliva i otpustanja kalcijuma iz intarcelularnih proso-
tra. Ekstracelularne koncentracije glutamata primet-
no su povecane u tkivu ishemijskog mozga, Sto je
posledica i povecanog otpustanja aminokiselina iz
neurona i njegovog smanjenog unosa u dlija Celije i
neurone. Glutamat koji je osloboden iz depolarizo-
vanih presinaptickih krajeva aktivira nekoliko post-
sinaptickih receptor/kanal kompleksa, koji su nazvani
prema odgovaraju¢im agonistima (kviskalat, kainat i
NMDA-prioritetni receptor). Jedini koji propusta jone
kalcijuma je N-metil-D-asparat (NMDA) receptor/ka-
nal kompleks. Smatra se da intracelularni visak Ca2+
tokom ishemije ostavlja nekoliko posledica, ukljucu-
judi aktiviranje fosfolipaze A,, prekid oksidativne fos-
forilacije, promenu funkcije receptora, oslobadanje
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Cerebral ischemia represents a major cause of
morbidity and mortality. Many events occuring du-
ring and after cerebral ischemia are well known, but
they are not known enough to fully elucidate the
mechanisms of brain damage. Central to any discus-
sion of the pathophysiology of ischemic lesions is
energy depletion. At present, the following features of
the ischemic and postischemic brain are the focus of
interest: development of acidosis, edema formation,
calcium overload, glutamate excitotoxicity, free radi-
cal formation and nitric oxide overproduction. These
events, with other less known ones, contribute alto-
gether to the occurence of irreversible damage. The
brain is critically dependent on its blood flow for a
continuous supply of oxygen and glucose. Within
minutes of the onset of ischemia, energy demands
exceed the brain’s capacity to synthesize ATP anaer-
obically. Energy depletion has fundamental impor-
tance in the genesis of subsequent injurious events.
Lactate and unbuffered hydrogen ions accumulate in
tissue. Failure of all energy dependent mechanisms,
including ion pumps, leads to the deterioration of
membrane ion gradients, opening of selective and
unselective ion channels and equilibration of most
intracellular and extracellular ions (anoxic depolariza-
tion). Cellular accumulation of ions cause formation
of cytotoxic edema. Loss of ATP rapidly leads to a
massive calcium influx and release of calcium from
intracellular compartments. Extracellular concentra-
tions of glutamate are markedly elevated in ischemic
brain tissue as a concequence of both enhanced
release of the amino acid from neurons and its
impaired uptake into glia and neurons. Glutamate
released from depolarized presynaptic endings acti-
vates several post-synaptic receptor /channel com-
plexes which are named according to the preferred
agonist (the quisqualate, kainate and NMDA-prefer-
ring receptor). Of these, the N-methyl-D-aspartate
(NMDA) receptor/channel complex is permeable to
calcium ions. Intracellular Ca2+ overload during
ischemia is thought to have several deleterious con-
sequences including activation of phospholipase A,,



90

Jugoslov. Med. Biohem. 2002.; 21 (2)

toksi¢nih ekscitatornih aminokiselina (EAA), uvode-
nje neurona u stanje hiperekcitabilnosti. Intracelularni
visak Ca2+ takode moze prouzrokovati lavinu proce-
sa, na primer formiranje raznih vrsta reaktivnog kiseo-
nika. Usled povrede mozdanih ¢elija otpustaju se joni
gvozda, koji mogu da stimuliSu reakcije slobodnih
radikala. Pored toga, u sivoj i beloj masi CNSa nalazi
se visoka koncentracija askorbinske kiseline. Mesa-
vine askorbat/gvozda i askorbat/bakra generi$u slo-
bodne radikale. Jos jedan izvor kiseoni¢nih slobodnih
radikala je intramitohondrijalni lanac prenosa elek-
trona. Slobodni radikali koji se stvaraju u mitohondri-
jama takode mogu da izazovu tackaste mutacije,
umrezavanje DNK i prekid u lancu DNK u mitohon-
drijalnim genima. Osteéenje mitohondrijalnog geno-
ma dovodi do oslabljene respiracije, dalje povecava-
ju¢i mogucénost proizvodnje radikala kiseonika. Osim
toga, mozak ima slabu aktivnost katalaze i samo ma-
lu koli¢inu superoksida dizmutaze i glutation peroksi-
daze. Azot monoksid (NO) nedavno se pojavio kao
vazan posrednik Celijskih i molekularnih procesa i
utiCe na patofiziologiju cerebralne ishemije. Poveca-
nje Ca2+ aktivira enzim azot monoksid sintetazu
(NOS; EC 1.14.13.39), koji dalje katalizuje sintezu
azot monoksida iz gvanidin azota L-arginina i moleku-
larnog kiseonika. NO se proizvodi u neuronima, glija
¢elijama i vaskularnom endotelijumu u centralnom
nervnom sistemu (CNS). Efekti su razliiti u zavisnos-
ti od porekla. NO je posrednik koji ima i neurotok-
si¢ne i neuromodulatorske efekte. Neuronalni NO je
predloZen kao neurotoksicni agens koji utice na NMDA
toksi¢nost i povedanu akutnu ishemijsku povredu.
On je uzrok citotoksi¢nosti tokom formiranja gvozde-
-NO kompleksa sa nekoliko enzima, ukljucujudi tran-
sportni lanac mitohondrijalnog elektrona, oksidaciju
protein sulfhidrila i DNK nitraciju. NO moze da utice
na odumiranje Celije kroz formiranje jakih oksidantnih
peroksinitrata (ONOO ). ONOO Xse raspada na
hidroksilni slobodni radikal (OH ) i na nitrogen diok-
sid radikal (NO,) koji je snazan aktivator lipidne per-
oksidacije. S druge strane, vaskularni NO, kao snazan
vazodilator i inhibitor agregacije trombocita, moze
delovati povoljno u ranim fazama fokalne cerebralne
ishemije, olaksavaju¢i dotok kolateralne krvi do teri-
torije zahva¢ene ishemijom. Prvobitna uverenja da in-
hibitori sinteze NO mogu da se suprotstave tok-
si¢nosti glutamata u Celijskoj kulturi, dovela su do te-
meljnih ispitivanja uloge NO u patofiziologiji cere-
bralne ishemijske povrede u organizmu. Ipak, studije
o efikasnosti inhibitora NO sintaze u modelima fokal-
ne cerebralne ishemije navele su razlicite pronalaske,
od onih drasti¢nih neuroprotekcija do pogorsanja is-
hemijske povrede. Osnovni razlog koji podupire neke
od postoje¢ih kontroverzi je upotreba neselektivnih
NOS inhibitora. Da bi se smanjila ishemijska povreda,
trebalo bi da se razviju selektivni inhibitori za neuro-
nalne izoforme.

Kljucne reci: cerebralna ishemija, glutamat, azot
oksid.

uncoupling of oxidative phosphorylation, alteration of
receptor function, toxic excitatory amino acid (EAA)
release, precipitating neurons in a state of hyperex-
itability. Intracellular Ca2+ overload can also set off a
cascade of events which may lead to the formation of
reactive oxygen species. Injury to brain cells may
release iron ions that can stimulate free radical reac-
tions. In addition, there is a high concentration of
ascorbic acid in the gray and white matter of the
CNS. Ascorbate/iron and ascorbate/copper mixtures
generate free radicals. One more source of oxygen
free radicals is the intramitochondrial electron trans-
fer chain. Free radicals produced in mitochondria
could also have the ability to cause point mutations,
DNA cross link and DNA strand breaks in mitochon-
drial genes. Damage to the mitochondrial genome
results in impaired respiration, further increasing the
possibility of oxygen radical production. In addition,
the brain is poor in catalase activity and has only
moderate amounts of superoxide dismutase and glu-
tathione peroxidase. Nitrogen monoxide (NO) has
recently emerged as an important mediator of cellu-
lar and molecular events which impacts the patho-
physiology of cerebral ischemia. An increase in intra-
cellular Ca2+ activates the enzyme NOsynthase (NOS;
EC 1.14.13.39) which catalyzes the synthesis of NO
from the guanido nitrogen of L-arginine and mo-
lecular oxygen. NO is produced in neurons, glia cells
and vascular endothelium in central nervous system
(CNS). Depending on their origin, its effects are va-
ried. NO is a mediator having both neurotoxic and
neuromodulator effects. Neuronal NO was proposed
as the neurotoxic agent mediating NMDA toxicity and
increasing acute ischemic damage. It causes cyto-
toxicity through formation of iron-NO complexes with
several enzymes including mitochondrial electron
transport chain, oxidation of protein sulfhydryls and
DNA nitration. NO may mediate cell death also
through formation of the potent oxidant peroxynitrite
(ONOO ). ONOO decomposes to the hydroxyl free
radical (OH °) and to the radical nitrogen dioxide
(NO,) which is a potent activator of lipid peroxidation.
On the other hand, vascular NO as a potent vasodila-
tor and an inhibitor of platelet aggregation, may be
beneficial in the early stages of focal cerebral ische-
mia. It may facilitate collateral blood flow to the
ischemic territory. The original observation that inhi-
bitors of NO synthesis can antagonize glutamate tox-
icity in cell culture has led to extensive investigation
of the role of NO in the pathophysiology of cerebral
ischemic injury in vivo. However, studies of the effi-
cacy of NO synthase inhibitors in models of focal
cerebral ischemia have generated widely disparate
findings, ranging from dramatic neuroprotection to
exacerbation of ischemic damage. The main reason
that underlies some of the existing controversies is
the use of non-selective NOS inhibitors. To diminish
the ischemic injury, selective inhibitors for neuronal
isoform should be developed.

Key word: cerebral ischemia, glutamate, nitric
oxide.
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OKSIDATIVNI STRES 1 KANCER
S. Kakari
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Muystra 10, Voula 16673, Atina, Grcka

Razvoj i postojanje aerobnih organizama u pris-
ustvu kiseonika povezano je sa generisanjem »reak-
tivnih« kiseoni¢nih (ROS) i azotnih (RNS) vrsta, koji
su, S$to je paradoks, odgovorni za oksidativha oste-
¢enja bioloskih makromolekula (DNK, proteini, lipidi
itd.). Ovi procesi su uklju¢eni u inicijaciju progresije
oboljenja kao Sto su arteroskleroza, ishemija-reper-
fuzija povreda, inflamacija, traumatska paraplegija i
kancer. U ovom radu bic¢e rec¢i o ulozi slobodnih
raidikala (F.R.) i ROS/RNS u karcinogenezi i Stetnosti
oksidativnog stresa (O.S.), poremecaja u antioksida-
tivnom odbrambenom sistemu u razvoju i progresiji
kancera. Oksidativni stres je rezultat poremedaja
redukcionih i oksidativnih procesa u ¢eliji. U prook-
sidativnim stanjima Celije, intracelijski ROS/RNS su
poviseni, zbog poviSene proizvodnje ili nemoguénosti
da se neutralisu. Kao posledica, oksidativni stres
mogu da prouzrokuju mnogobrojne razliCite grupe
faktora, kao $to su radijacija, hiperbari¢ni kiseonik,
ksenobioti¢ni metaboliti, tip Fenton metal joni (Fe2+,
Cu2?+), modulatori citohroma P-450, nedostatak
hvataca slobodnih radikala i helatori metalnih jona i
neadekvatne aktivnosti antioksidantnog enzima i ne-
enzimskih antioksidanata. Ako se ima u vidu vaznost
oste¢enja DNK u karcinogenezi, kompleksnom pro-
cesu, ocigledno je da je bilo koji faktor koji moze da
modifikuje hemiju DNK, potencijalni karcinogen.
Postoje tri osnovne odlike karcinogeneze:

1. moguénost da se proizvodi permanentna struktu-
ralna povreda DNK, kao sto su mutacije osnovnog
para, ubacivanje, brisanje i sekvencionirano umno-
Zavanje,

2. moguénost da se aktiviraju citoplazmi¢ni i nuk-
learni signali transdukcionih putanja, i

3. moguénost da se modulira aktivnost streasogenih
gena i proteina da bi se regulisali efektivni geni koji
su povezani sa rastom Celije, njenom diferencijaci-
jom i odumiranjem.

Bitno je da slobodni radikali i ROS/RNS mogu da
izazovu sve ove promene.
Razvoj neoplasti¢nih ¢elija iz normalnih ¢elija

ukljucuje tri glavna koraka: inicijaciju, promociju i

progresiju. Inicijacija je nepovratna specifi¢cna prome-
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The development and existence of aerobic orga-
nisms in the presence of oxygen is associated with
the generation of »reactive« species of oxygen (ROS)
and nitrogen (RNS) which, paradoxically, are respon-
sible for oxidative damage to biologic macromole-
cules (DNA, proteins, lipids, etc.). These processes
are involved in the initiation or progression of dis-
eases like atherosclerosis, ischaemia-reperfusion
injury, inflammation, traumatic paraplegia and can-
cer. This discussion focuses on the role of of free rad-
icals (F.R.) and ROS/RNS in carcinogenesis, and the
detrimental consequences of Oxidative Stress (O.S.)
and of disturbances in the antioxidative defense sys-
tem in the development and progression of cancer.

Oxidative stress is the result of disturbances in the
redox homeostasis of cells. In prooxidant states of
the cell intracellular ROS/RNS are elevated, obvious-
ly because of overproduction or inability for their neu-
tralization. Consequently, oxidative stress may be
produced by many different groups of environmental
factors such as radiation, hyperbaric oxygen, xenobi-
otic metabolites, Fenton-type metal ions (Fe2+,
Cu2+), modulators of cytochrome P-450, lack of free
radical scaverngers and of metal chelators, and from
inadequate antioxidant enzyme activities and non-
enzymic antioxidants. In view of the importance of
DNA damage in carcinogenesis, a complex process,
it is obvious that any factor able to modify DNA
chemistry is a potential carcinogen. There are three
critical properties of carcinogens:

1. The capacity to produce permanent structural
DNA lesions such as base-pair mutations, inser-
tions, deletions, and sequence amplification.

2. The ability to activate cytoplasmic and nuclear sig-
nal transduction pathways, and

3. The capacity to modulate the activity of stress
genes and stress proteins to regulate effector ge-
nes related to cell growth, differentiation and
death.

Importantly, free radicals and ROS/RNS have the
properties to cause all of these changes.

The development of neoplastic cells from normal
cells involves three major steps: initiation, promotion
and progression. Initiation is an irreversible specific
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na u DNK ciljne €elije (npr. agensi iz neposredne oko-
line, kao sto je duvanski dim, mogu da indukuju
onkogeno stanje). Promocija ukljucuje reverzibilnu
stimulaciju ekspanzije zahvacéenih Celija ili reverzibilnu
promenu stanja gena u toj celiji ili progenu. Neki
agensi, potencijalni potpomagaci, ne mogu sami da
pobude kancer, ali mogu da povedaju razvijanje kan-
cera tako Sto pobuduju iniciraju¢e agense. Kompletni
karcinogeni mogu da budu i inicijatori i promoteri.
Primeri kompletnih karcinogena uklju¢uju onkogenu
DNK i RNA viruse, joniziranje i ultraljubic¢astu radijaci-
ju i razne policiklicne hidrokarbonate. ROS/RNS su
izgleda uglavnom uklju¢eni u promotivnu fazu kar-
cinogeneze, iako neki ROS mogu da budu slabi kom-
pletni karcinogeni. Suprotno tome, neki antioksidan-
ti su anti-promoteri i anti-karcinogeni. Progresija,
treca faza karcinogeneze, karakteriSe razvoj ane-
ploidne i cionalne varijacije tumora. To dovodi do
invazije tumora i metastaze. Cesto se desava da tkivo
tretirano karcinogenima pokazuje povecan nivo 8-
hidroksideoksiguanozina (8-OhdQ), koji je marker
oksidativnog oste¢enja DNK. To navodi na zakljucak
da je oksidativni stres uklju¢en u karcinogenezu,
nezavisno od karcinogena koji je inicirao ovaj proces.
Oksidativni stres prouzrokuje celularni na vise nacina,
putem oStecenja DNK, koje moze biti direktno, npr.
putem hidrokslinih radikala (OH") koji su generisani u
nukleusu (preko Fenton reakcije) ili indirektno putem
vezivanja produkata lipidne peroksidacije, kao sto su
aldehidi, tj. 4-HNE (4-hidroksinonenal) sa bazom
DNK, zbog nesposobnosti polimeraze i oporavka enz-
ima DNK i zbog pucanja DNK usled nukleaze, koju je
aktiviralo povecanje intracelularnog slobodnog Ca2+,
koji je uzrokovan oksidativnim stresom. Veliki broj
tumora pojavljuje se u kasnijim godinama, nakon
kompleksne interakcije genetskih faktora i faktora iz
neposredne okoline, kao sto su nacin zivota (pusenje,
preterano uzimanje alkohola, itd.), ishrana, infektivni
mikroorganizmi i radijacija. Duvan je najveci uzro¢nik
kancera i nekoliko drugih bolesti zabeleZenih u svetu.
d tredini slucajeva duvan je uzro¢nik kancera, a u
Cetvrtini je uzro¢nik srcanih oboljenja, usled cega
svake godine u Sjedinjenim Ameri¢kim Drzavama
ranu smrt pogodi 400000 osoba. Pusenje je glavni
faktor rizika kancera pluéa, usta larinksa, bubrega,
mokrac¢ne besike, esofagusa, stomaka i pankreasa.
Svaki udahnuti dim formira vise od milijardu oksir-
adikala. Kad se uporedi sa udahnutim, izdahnuti dim
sadrzi 10 puta vise ONOO , koja je najotrovnija cito-
toksicna reaktivna vrsta i predstavlja opasnost za
pasivnog pusaca. Nedavna studija u Kanadi potvrdila
je 6 prethodnih ispitivanja na populaciji koja su poka-
zala da pasivno pusenje predstavlja potencijalni rizik
ne samo za pojavu kancera pluca, ve¢ i kancera
dojke. Pusenje moZe da aktivira sinergiju sa drugim
potencijalnim karcinogenima koji su povezani sa na-
¢inom Zivota, kao $to je preterano konzumiranje alko-
hola i kafe, kao i slaba ishrana. Drugi po redu faktor
pojave kancera je, posle pusenja, preterano uzimanje
alkohola.

alteration in the DNA of the target cell (e.g. environ-
mental agents as in tobacco smoke may induce
oncogene expression). Promotion involves the
reversible stimulation of the expansion of the initiated
cell or the reversible change of gene expression in
that cell or its progeny. Some agents, capable pro-
moters, are unable to induce cancer on their own,
but can enhance cancer development by initiating
agents. Other compounds are complete carcinogens
in that they are both initiators and promoters.
Examples of complete carcinogens include onco-
genic DNA and RNA viruses, ionizing and ultraviolet
radiation and various polycyclic hydrocarbons.
ROS/RNS appear to be involved primarily in the pro-
motion phase of carcinogenesis, although some
ROS may also be weak complete carcinogens.
Conversely, some antioxidants are anti-promoters
and anti-carcinogens. Progression, the third phase of
carcinogenesis, is characterized by the development
of aneuploidy and cional variation in the tumor.
These, in turn, lead to tumor invasion and metasta-
sis. Frequently, tissues treated with carcinogens
exhibit increased levels of 8-hydroxydeoxyguanosine
(8-OhdG) a marker of oxidative DNA damage
suggesting that oxidative stress is involved in car-
cinogenesis, independent of the carcinogen that ini-
tiated this process. Oxidative stress causes cellular by
multiple ways such as by DNA damage which may be
direct, for example by hydroxyl radicals (OH) gener-
ated in the nucleus (by Fenton reaction) or indirect
by binding of lipid peroxidation products such as
aldehydes i.e. 4-HNE (4-hydroxynonenal) with DNA
bases, from inability of polymerases and of the
enzymes of DNA repair, and from DNA breakdown by
nucleases activated by the intracellular free Ca2+
increase, caused by oxidative stress. The great
majority of tumors appear in adulthood following a
complex interaction of genetic and environmental
factors such as: lifestyle (e.g. smoking, excessive
drinking etc.), diet, infectious microorganisms and
radiation. Tobacco abuse is the most important sin-
gle cause of cancer and several other diseases in the
world, contributing to one third of cancer cases and
one fourth of coronary heart disease, and about 400,
000 premature deaths each year in the United States.
Smoking is a major risk factor for cancer of the lung,
mouth, larynx, kidney, urinary bladder, esophagus,
stomach and pancreas. Cigarette smoke results in
the formation of more than a billion oxyradicals in
each puff. Compared to the inhaled, the exhaled to-
bacco smoke (side-stream) smoke contains 10 times
more ONOO , the most cytotoxic reactive species,
and is of great concern to passive smokers. Recent
Canadian study confirmed six previous population
studies, which showed that passive smoking, in addi-
tion to lung cancer, is a potential risk factor for breast
cancer in women. Furthermore, smoking may act
synergistically with other potential carcinogens rela-
ted to lifestyle such as alcohol and coffee over-con-
sumption in addition to poor diet among others.
Alcohol over-consumption is second in importance
only to smoking as a cause of cancer.
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HIPERHOMOCISTEINEMIJA
I KARDIOVASKULARNI POREMECAJI

A. Tzontcheva

Medicinski fakultet i Institut za klinicku laboratoriju
i klinicku imunologiju »Aleksandar bolnica«,
Sofija, Bugarska

Homocistein (Hcy) je normalni metabolit esenci-
jalne aminokiseline metionina, za koji vlada intereso-
vanje poslednjih nekoliko godina. Istrazivaci su otkrili
da homocistein direktno ostecuje krvne sudove i izra-
zito je povezan sa sr¢anim udarima, slogom i perifer-
nim vaskularnim oboljenjima. Homocistein se vazuje
za LDL pri ¢emu se modifikuje njegova struktura tipa
oksidacije ili glikozilacije. Epidemioloska izucavanja
ukazuju da su povecane koncentracije homocisteina
u plazmi nezavisni faktor rizika za kardiovaskularna
oboljenja (KVO) i osetljiv marker funkcije kobalamina
i folata (Fol). Hcy posreduje endotelnu celijsku tok-
si¢nost povecavanjem ¢elijske gustine i stvaranja ko-
lagena. Folna kiselina znacajno sniZzava koncentracije
homocisteina u plazmi. Izrazita inverzna korelacija je
nadena izmedu ukupnog homocisteina i serumskog
folata. Graham sa sar. (1997) je u velikoj multicentric-
noj evropskoj studiji koja je uklucivala 750 slucajeva i
800 kontrola nasao da je povecani tHcy isto tako
izrazit nezavisni faktor rizika za KVO oboljenja kao i
pusenje i hiperlipidemija. Uoceno je da je odnos iz-
medu nivoa Hcy i vaskularnih oboljenja postepen.
Povecanje homocisteina za svakih 5 mmol/L u plazmi
je prac¢eno ucestalos¢u koronarnog oboljenja od 1,6
do 1,8 puta (CJ Boushley i sar., 1995). Srednje do
umerena hiperhomocisteinemija je nadena kod
vaskularnih oboljenja pra¢enih polimorfizmom meti-
lentetrahidrofolat reduktaze (MTHFR) (P. Frosst i sar.,
1995). Nas cilj je bio da se ispita odnos izmedu ho-
moicisteina u plazmi i infarkta mokarda poredenjem
samog uticaja HCy i kombinacije visokog Hcy i vita-
min B, i doprinosa polimorfizma MTHFR ovom od-
nosu.
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HYPERHOMOCYSTEINEMIA
AND CARDIO VASCULAR FAILURE

A. Tzontcheva

Medical University Sofia, Chair of Clinical Laboratory
and Clinical Immunology »Alexander Hospital«,
Sofia, Bulgaria

Homocysteine (Hcy) a normal metabolite of the
essential amino acid methionine, came into the lime-
light several years ago. Researchers discivered that
homocysteine can directly damage blood vessels and
is strongly associate with heart attacks, strokes and
peripheral vascular disease. Homocysteine attaches
to LDL and modifies its structure, much like oxidation
and glycosylation do. Accumulating findings from
epidemiological studies provide a compelling case for
considering that increased plasma homocysteine
level is an independent risk factor for cardiovascular
disease (CVD) and a sensitive marker of cobalamine
and folate (Fol) function. Hcy mediates endothelial
cell toxicity by increasing both cell toxicity by increas-
ing both cell density and collagen production. Folic
acid effectively lowers homocysteine concentration in
plasma. A strong inverse correlation was found
between total homocysteine and serum folate.
Graham et. al. reported rhat increased risk factor for
CVD on the basis of a large multicenter European
study involving 750 cases and 800 controls (1997).
The relationship between Hcy levels abd vascular dis-
ease is considered to be graded. Each 5 pmol/L
increase in fasting plasma Hcy are associated with an
1.6 to 1.8-fold increase in incidence in fasting plasma
Hcy are associated with an 1.6 to 1.8-fold increase in
incidence of coronary disease (CJ Bousshley et al.,
1995). Mild-to-moderate hyperhomocysteinemia
seen in vascular disease associates with methylenete-
trahydrofolate reductase (MTHFR) polymorphism (P.
Frosst et al., 1995). Our objectives were to estimate
the relationship between fasting plasma Hcy and
myocardial Infarction (MI), comparing the influence
of Hcy alone with those of combination of high Hcy
and low Fol and Vit. By, and to examine the contri-
bution of MTHFR polymorphism to that relationship.
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KLINICKA PRIMENA CISTATINA C
KOD PACIJENATA SA RAZLICITIM
BUBREZNIM OBOLJENJIMA

T. Gruev, S. Domgzetovska,
K. Stefanouski, K. Cakalarovski

Institut za klinicku biohemiju, Klinika za nefrologiju
Klini¢ki centar, Skopje, Makedonija

Cistatin C (cistatin proteazni inhibitor) je protein
sa niskom molekulskom tezinom, koji se stvara kon-
stantno u svim nuklearnim ¢elojama nezavisno od ra-
zli¢itih patolo$kih stanja, a eliminise se preko krvi glo-
merularnom filtracijom. Isti je predlozen kako alter-
nativni marker za GFR, a poslednja ispitivanja
pokazuju da je dobar marker za GFR. Cistatin C se
reflektira sa glomerularnom filtracijom kod pacijena-
ta sa razli¢itim bubreznim oboljenjima i kod pacijena-
ta sa izvrSenom bubreznom transplantacijom. Ispiti-
vano je 120 pacijenata sa dijabeticnom nefropatijom
i hroni¢nim oboljenjima i 38 pacijenata sa izvriSenom
bubreZnom transplantacijom. Koncentracija Cistatina
C i beta-2 mikroglobulina je odredivana imunotur-
bidimetriskim metodom sa testovima DAKO. Odre-
divanje kreatin klirensa vr$eno je prema formuli Coc-
roft-Gaut kao indikator za GFR. Pacijenti sa hronic-
nim oboljenjima su podeljeni na subgrupe prema
GFR (mL/min). Kod svih ispitivanih grupa (glomeru-
lonefritis, glomerulonefritis sa nefrotskom proteinuti-
jom, pielonefriti i transplantacija) dobili smo razli¢lte
koeficijente korelacije izmedu kreatin klirensa i cis-
tatina C i kreatin klirensa i beta-2 mikroglobulina.
Rezultati pokazuju da je Cistatin C bolji marker za
GFR u odnosu na beta-2 mikroglobulin kod pacije-
nata sa nefrotskom proteinurijom.
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CLINICAL USEFULNESS OF SERUM
CYSTATIN C IN PATIENTS WITH
VARIOUS KIDNEY DISEASES

T. Gruev, S. Domazetovska,
K. Stefanouski, K. Cakalarovski

Institut of Clinical Chemistry, Clinic of Nephrology
Clinical Centre, Skopje, Macedonia

Cystatin C (cystein proteinase inhibitor) is a low
weight protein which s is produced constantly by all
nucleated cells indenpedently of j different pathologi-
cal conditions and eliminated from the blood by
glomerular filtration. Cystatin C has been proposed
as an alternative marker of GFR , which meets many
of the criteria of a good GFR marker. Serum Cystatin
C closely reflects the glomerutar filtration rates in pa-
tients with different kidney diseases and in patients
after kidney transplantation. The patients (120) with
different diseases (diabetic nephropathy, chronic di-
seases) and 38 after transplantation was investigated.
The concentration of Cystatin C and beta 2 microglo-
bulin was determined using the DAKO test. Creatini-
ne clearence estimated by the Cockcroft-Gault
formula was) used as a indicator of GFR. Patients
with chronic diseases were divided into subgroups
according to GFR(mL/mm). In all studied groups
(glomerulonephritis, GN with nephrotic proteinuria,
pyelonephrites and transplantation) was differences
(except glomerilonephritis) in correlation coefficients
between Ccr and Cystain C and Ccr and beta 2
microglobulin. However, serum Cystatin C is a better
marker of GFR than beta 2 Microglobulin in patients
with nephrotic proteinuria (p=0.620, p=0.410).
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IMUNSKI SISTEM 1 PROMENE
U OKSIDATIVNOM METABOLIZMU

B. Kamenov, H. Dimitrijevié,
S. Pljaski¢, T. Zaharov

Decja klinika, Klinicki centar Nis

Postoji mnogo elemenata koji povezuju aktivaciju
imunskog sistema i oksidativni metabolizam. Klinicki
element ove veze su: anemija u hroni¢nim bolestima,
nishodna regulacija oksidativnog metabolizma peri-
fernih fagocita u toku hroni¢nih inflamacija, nishodna
regulacija oksidatnog metabolizma i disfunkcija
imunskog sistema u sindromu hroni¢nog umora,
uklanjanje gvozda u toku hroni¢nih inflamacija, sin-
drom hladnih ruku i nogu, simptomatska glavobolja
u hroni¢nim inflamatornim bolestima, bronhoopstru-
kcija u toku inflamacije zbog infekcije ili alergije. Ana-
liza klinickih manifestacija kod 250-ro dece s hronic-
nom disfunkcijom imunskog sistema pokazuje da su
najcesce klinicke manifestacije vezane za hemopoet-
ski sistem (anemija 78,8%, sideropenija 64,8%, mo-
nocitoza 49,2%, virocitosa 31,6%, trombocitoza
11,6%, leukopenija 5.6%, trombocitopenija 2.8%),
limfadenopatija 62%, sindrom hroni¢nog umora
36,5%, vaskulitis 28,8%, glavobolja 21,6%, sviranje u
grudima 14,4%, Raynold-ov sindrom 8,4%. Antitela
specificna za CMV nadena su kod 92,4%, HSV u
51,2%, EBV u 23,6%. Makrofagi dobijaju najveci deo
gvozda eritrofagocitozom. Kada su makrofagi ktivi-
rani oni povecavaju sintezu feritina, sto je pod kon-
trolom citokinske mreze, i $to dovodi do deponovanja
gvozda, umesto njegovog oslobadanja. Citokini po-
put TNF-beta, IL-1 beta, IL-6, IFN-gama inhibiraju
stvaranje Epo i proliferaciju BFU-E i CFU-E. Sli¢ne
efekte pokazuje snizenje IL-10 Sto je Cesto u hroni-
¢nim inflamacijama. Citokini i drugi medijatori akti-
vacije imunskog sistema pokazuju efekte na nivou
endotela dovodedi do vazokonstrikcije ili bronhoop-
strukcije bronhijalnog sistema. Aktivacija imunskog
sistema dovodi do izmena u oksidativnom metaboliz-
mu na nivou metabolizma gvozda, stvaranja hemo-
globina i eritrocita, snabdevanja tkiva krvlju ili venti-
lacije Sto su komponente imunoregulacije i patoge-
neze bolesti, ali i zna¢ajni elementi prognoze i le¢enja.
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IMMUNE SYSTEM AND OXIDATIVE
METABOLISM DOWN REGULATION

B. Kamenov, H. Dimitrijevié,
S. Pljaski¢, T. Zaharov

Pediatric Clinic, Clinical Centre Nis, Yugoslavia

There are many elements connecting the immune
system activation to oxidative metabolism. Clinical
elements of this connections are: anemia in chronic
diseases, down regulation of the oxidative burst of the
peripheral phagocytes during chronic inflammation,
oxidative metabolism down regulation and immune
system dysfunctions in chronic fatigue syndrome, iron
withdrawal during chronic inflammations, syndrome
of cold legs and hands or symptomatic headache,
bronchobostruction during inflammatation because
of infection or allergy. Analysis of the clinical manifes-
tation in 250 children with chronic immune dysfunc-
tions has shown that the most common manifesta-
tions are related to the haemopoietic system (anemia
78,8%, sideropenia 64,8%, monocytosis 49,2%, viro-
cytosis 31,6%, thrombocytosis 11,6%, leucopenia
5.6%, thrombocytopenia 2.8%), lymphadenopathy
62%, chronic fatigue syndrome 36,5%, vasculitis
28,8%, headache 21,6%, wheezing 14,4%, raynold
syndrome 8,4%. Antibodies specific for CMV were
present in 92,4%, HSV in 51,2%, EBV in 23,6%. Ma-
crophages acquire most of their iron by erythropha-
gocytosis. When macrophages are activated they in-
crease the synthesis of feritin which is under control of
the cytokine network leading to iron storage instead
iron release. Cytokines like TNF-beta, IL-1 beta, IL-6,
IFN gamma inhibit Epo production, and proliferation
of BFU-E, CFU-E. Similar effects have low levels of IL-
10 which is common in chronic inflammations. Cyto-
kines and other mediators of immune system activa-
tion have effects on the level of the endothelium lea-
ding to vasoconstriction, or bronchial system to bron-
choconstriction. Immune system activation leads to
oxidative metabolism modulation on the level of iron
metabolism, hemoglobin and red blood cell produc-
tion, blood supply or ventilation, which are part of the
immunoreguation and pathogenesis of the disease,
but my be important elements for prognosis and treat-
ment.
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BIOHEMIJSKA OSNOVA
PATOGENEZE DEPRESIJE

V. R. Paunovié

Institut za psihijatriju,
Klinicki centar Srbije, Beograd

Biohemijski patogenetski supstrat depresije c¢ine
premecaji serotonergicke, noradrenergicke i delimic-
no dopaminergicke neurotransmisije. Kako sistemi
neurotransmisije funkcionisu u stalnoj medusobnoj
komunikaciji, ¢itav niz modulatomih interakcija dovo-
di do poremecaja u drugim sistemima neurotrans-
misije/neuromodulacije. Primarni biohemijski disba-
lans javlja se u serotonergickim strukturama. Sma-
njena je koncentracija L-hidroksitriptofana i serotoni-
na u plazmi. Smanjena produkcija serotonina dovodi
do promena funkcionalnosti serotoninskih presinap-
tickih 5-HT1 (promena senzitivnosti) i postsinaptickih
5-HT2 (hipersenzibilizacija) receptora. Smanjena pro-
dukcija i obrt serotonina potvrduju se smanjenjem
koncentracija 5-hidroksindolsiréetne kiseline (5-
HIAA) u cerebrospinalnoj te¢nosti. Promene koncen-
tracije serotonina u trombocitima takode ukazuju na
poremecaj centralnih serotonergickih mehanizama,
kao i povecanje broja trombocitnih 5-HT?2 receptora i
slabije vezivanje imipramina i paroksetina za trombo-
cite. Snizena funkcija serotonergickog sistema dovo-
di do hipersenzibilizacije postsinaptickih beta-2 adre-
noceptora, sto ukazuje na znacajne interakcije sero-
tonergic¢kog i noradrenergic¢kog sistema u procesima
ordanizacije afektiviteta. Disfunkcionalnost noradre-
nergickog sistema je druga bitha komponenta pato-
genetskog procesa. Produkcija i obrt noradrenalina u
pocetku patoloskih dogadanja mogu biti sniZeni,
nepromenjeni ili povecani. SniZzenje noradrenergicke
transmisije moZze biti uslovljeno nedostatkom nora-
drenalina ili promenom osetljivosti noradrenergickih
receptora (ushodna regulacija i hipersenzibilizacija
alfa-adrenergickih presinaptickih auto- i heterorecep-
tora). Smanjene koncentracije 3-metoksi-4-hidroksi-
fenilglikola (MHPG) u cerebrospinalnoj tecnosti i urinu,
ukazuje na snizen obrt noradrenalina. Presinapticka
disfunkcija indukuje i promene na subcelularnom
postsinaptickom nivou: u bipolarnom poremecaju na-
dena je hiperaktivnost G-proteina, promene aktivnosti
sistema fosfoinozitida i pojacano oslobadanje intrace-
lularnog kalcijuma. Niz drugih pokazatelja (smanjeni
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BIOCHEMICAL BASIS
OF DEPRESSION

V. R. Paunovié

Institute of Psychiatry,
Clinical Centre of Serbia, Belgrade

Dysfunctional central serotonergic, noradrenergic
and, atlesser degree, dopaininergic mechanisms are
the core biochemical factors of pathogenesis of de-
pression. Continuous interactions of different sys-
tems of neurotransmission generate, as a result of
dysfunctional monoaminergic systems, changes in
other systems of neurotransmission/neuromodula-
tion. The primary biochemical disturbance appears
in serotonergic structures. Reduced plasmatic con-
centrations of L-hydroxytryptophan and serotonin are
found in depressed subjects. Lower rates of synthesis
and lack of serotonin induce functional changes in
presynaptic 5-HT1 (altered sensitivity) and postsy-
naptic 5-HT2 (upergulation) serotonergic receptors.
Lowered concentrations of 5-hydroxyindolacetic acid
in CSF reflect diminished turnover and serotonergic
transmission. The changes of platelet serotonin point
to altered central serotonergic mechanisms, as well
as increased number of platelet 5-HT2 receptors and
weakened thrombocyte binding of imipramine and
paroxetine. The lowered serotonergic transmission
leads to hypersensitization of postsynaptic beta-2
adrenoceptors, revealing important interactions
between serotonergic and noradrenergic systems in
ordanization of affectivity. Dysfunction of noradrener-
gic central system is the second core component of
pathogenesis of depression. Noradrenaline biosyn-
thesis and turnover may be augmented, diminished,
or even unchanged at the beginning of depressive
disorder. In most of depressive subentities, dysfunc-
tion is based on lowered noradrenergic transmission,
due to the lack of noradrenaline or to altered sensi-
tivity of noradrenergic receptors (upregulation of alp-
ha-2 presynaptic auto- and heteroreceptors). Lowe-
red CSF and urinary concentrations of 3-methoxy-4-
hydroxy-phenylglycol (MHPQG) reveal noradrenergic
dysfunction in depression. Presynaptic disturbances
induce changes on the postsynaptic subcellular level:
hyperactivity of G-protein and phosphoinositide sys-
tem with augmented intracellular calcium release is
found in bipolar depression. Other functional sys-
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odgovori na stimulaciju hormona rasta, oslabljen od-
govor TRH na stimulaciju TSH, izostajanje supresije
oslobadanja kortizola posle aplikacije deksameta-
zona, slab odgovor ACTH, kortizola i prolaktina na sti-
mulaciju fenfluraminom) ukazuje na poremecaj nor-
adrenergickih i serotonergickih regulatomih meha-
nizama u depresiji. Podaci dobijeni vizualizacijom
mozga (SPECT, PET) otkrivaju smanjenje potrosnje
glikoze u frontalnim regijama u kojima se vrsi sin-
teticka obrada informacija. U toku su studije neuro-
tropnih faktora (BDNF), stimulisanih serotonergickim
i noradrenergickim mehanizmima, cija je aktivacija
subcelularno posredovana CREB proteinom.

ULOGA PATOLOSKOG TAU PROTEINA
U NEURODEGENERACHJI

G. Oci¢
Institut za neurologiju KCS, Beograd

Depoziti neurofilamenata sa patoloskim oblicima
tau proteina nalaze se kod brojnih degenerativnih
oboljenja mozga, ukljucujuéi pored hereditarnih tau-
patija, Alchajmerovu bolest, progresivnu supranuk-
learnu paralizu i kortikobazalnu degeneraciju.
Hereditarne taupatije obuhvataju frontotemporalne
demencije i mesovite sindrome kao sto su fron-
totemporalna demencija sa parkinsonizmom, dezin-
hibicija demencija  parkinsonizam amiotrofija
kompleks, palidopantonigralna degeneracija i
Sizofreniji slicno ponasanje sa degeneracijom
amigdala. Tau protein se u mozgu odraslih nalazi u 6
izomorfnih oblika generisanih pojedinacnim genom
na 17. hromozomu putem alternativnog cepanja
iRNK. Oni se medusobno razlikuju prema sadrzaju 3
(tau-3, -3S, -3L) ili 4 (tau-4, -4S, -4L) za mikrotubule
vezuju¢ih domena u blizini C-terminala. Kod
Alchajmerove bolesti ovi oblici tau proteina nalaze se
u hiperfosforilisanom stanju zahvaljuju¢i povisenoj
aktivnosti protein kinaza ili snizenoj aktivnosti protein
fosfataza. Hiperfosforilisani tau protein ulazi u sastav
parova helikalnih filamenata intracelularno lociranih
neurofibrilarnih klubadi kod Alchajmerove bolesti.
Kod raznih oblika hereditarnih taupatija do danas je
opisano oko 20 mutacija na 17. hromozomu egzon-
skog i intronskog tipa, koje dovode do promene
odnosa tau-3 i tau-4 izomorfa u korist poslednjeg.
Pojava brojnih, uvijenih filamenata sacinjenih
pretezno od tau-4 izomorfa uzrokovana je navedenim
mutacijama. Patoloski oblici tau proteina ¢ine jedan
od klju¢nih mehanizama neurodegeneracije sa krajn-
jim ishodom izumiranja neurona.

tems may be affected in depression due to the alte-
red neurotransmision/neuromodulation. Blunted res-
ponses at the level of HPA, thyroid axes, and to the
growth hormone stimulation, diminished response of
ACTH, cortisol and prolactin to serotonin agonist,
fenfluramine, are in some way, markers of depressive
disorder. New visualization techniques (SPECT, PET)
reveal metabolic changes in frontal lobes (synthetic
information processing), that clinically correlate with
depressive mood and cognition. Studies of neu-
rotropic factors (BDNF), stimulated by serotonergic
and noradrenergic mechanisms, and activated by
CREB protein, are in progress.

THE ROLE OF PATHOLOGICAL
TAU PROTEINS IN NEURODEGENERATION

. Oci¢
Institute for Neurology, CCS, Belgrade

Neurofilament deposits accompanied with patho-
logical forms of tau protein are found in a number of
brain degenerative diseases, including hereditary
tauopathies, Alzheimer's disease, progressive
supranuclear paralysis and corticobasal degenera-
tion. Hereditary tauopathies encompass frontotem-
poral dementias and mixed syndromes such as fron-
totemporal dementia associated with parkinsonism ,
disinhibition ~dementia parkinsonism amiotro-
phy complex, pallidopantonigral degeneration and
schizophrenia like behaviour with amygdala degener-
ation. In adult brain tau protein is expressed in 6 iso-
morphic forms generated by single gene located at
17 chromosome by alternative cleavage of mRNA.
They differ according to the content 3 (tau-3, -3S,
3L) or 4 (tau-4, -4S, -4L) of microtubuli bound C-ter-
minal domain. In Alzheimer’s disease these tau pro-
tein forms are hyperphosphorylated due to increased
protein kinase activities or decreased protein phos-
phatase activities. Hyperphosphorylated tau protein
is the structural component of intracellular neurofib-
rillar glome hellicoidal filament pairs in Alzheimer’s
disease. Up to now about 20 mutations at 17 chro-
mosome (exonic or intronic type), leading to the
change of tau-3 and tau-4 isomorph relation, are
described in different types of hereditary tauopathies.
Appearance of numerous convoluted filaments most-
ly composed of tau-4 isomorph is induced by men-
tioned mutations. Pathological forms of tau protein
represent one of the key mechanisms of degenera-
tion leading to death of neurons.
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BIOHEMIJSKE OSNOVE ANKSIOZNOSTI
S. Miljkovi¢, S. Tosi¢-Golubovi¢
Medicinski fakultet, Nis

Anksioznost je ubikvitarna pojava koja prozima
sveukupno ljudsko zivljenje normalno i patolosko. d
sklopu normalne emocionalne reaktivnosti ona aktivi-
ra budnost, selektivhu paznju i procesiranje informa-
cija, deluju¢i kao opsti alarmni signal. U patoloSkim
stanjima ovaj signal gubi autenti¢nost, t.j. aktivira se i
u prilikama koje ne predstavljaju opasnost po indi-
viduu. Bez obzira na brojne kontroverze o mestu
anksioznosti u razli¢itim klinickim entitetima i mogu-
¢im komorbidnim manifestacijama (na pr. sa depre-
sijom), anksioznost je najzastupljenija u stanjima stra-
ha: generalizovanim anksioznim poremedajima, pa-
ni¢nim poremecajima i fobijama. Autori u saopstenju
razmatraju biohemijske promene u okviru neuro-
transmisije i neuromodulacije koje leze u osnovi
navedenih tipova reakcije straha. Pouzdana naucna
saznanja iz ove oblasti predstavljaju osnovu za
proucavanje kompleksnijih stanja anksioznosti i
solidne implikacije za suptilnije terapijske zahvate. Po-
sebno se razmatraju uloge GABA-ergi¢nog, nora-
drenergicnog i serotonergi¢nog sistema. Istice se
znacajna uloga GABA-ergickih inhibitornih procesa
(direktnih i indirektnih) preko modulacije svih ascen-
dentnih sistema koji ucestvuju u bihejvioralnoj orga-
nizaciji stanja straha. Znacaj Locus coeruleus-a i
norepinefrina u noradrenergickoj transmisiji potvrden
je eksperimentalno na Zzivotinjama, dok u Klinici ovi
podaci sluze kao osnova u terapiji anksioznosti ne-
benzodiazepinskim agensima. Najzad, razmatra se
kontroverzna uloga serotonergicke transmisije
(anksiogena ili anksioliticka?), uloga parcijalnih ago-
nista u adaptaciji 5-HT1 receptora i moguca relacija
sa stanjima depresije. Osim generalnog pristupa,
isticu se biohemijske specificnosti pojedinih klinickih
entiteta stanja straha, koje predstavljaju osnovu za
uspesnu primenu psihofarmakoterapije ovih stanja.

THE BIOCHEMICAL BASIS OF ANXIOSITY
S. Miljkovi¢, S. Tosi¢-Golubovi¢
Medical Faculty, Nis, Yugoslavia

Anxiosity is ubiquitous phenomenon pervading
the entire human living normal and pathological. In
normal emotional reactivity, it activates awakeness,
selective concern, information processing, acting as
general alarm signal. In pathological states this signal
loses authenticity, being activated in situations that
are not dangerous for the person. Aside from numer-
ous controversies about the site of anxiosity in differ-
ent clinical entities and possible comorbid manifesta-
tions (for example depression), anxiosity is mostly
present in the states of fear: generalised anxious dis-
orders, panic disorders and fobias. In this report the
authors discuss the biochemical changes in neuro-
transmission and neuromodulation, underlying the
mentioned types of fear reaction. Relevant scientific
knowledge in this area represents the basis for inves-
tigation of more complex states of anxiosity and solid
implications on more subtle therapeutic approaches.
The roles of GABA-ergic, noradrenergic and seroton-
ergic systems are discussed separately. The impor-
tant role of GABA-ergic inhibitory processes (direct
and indirect) via modulation of all ascendant systems
involved in behavioural organisation of fear state is
emphasized. The importance of Locus coeruleus and
norepinephrine in noradrenergic transmission is
experimentally confirmed on animals, while clinically
these data are basic support in nonbenzodiazepine
drug therapy of anxiosity. Finally, the controverse role
of serotonergic transmission (anxiogenic or anxiolytic
?), the role of partial agonists in 5-HT receptor adap-
tation and possible relation to depression states are
also of concern. Apart of general approach, the bio-
chemical specificities of some clinical entities of fear
states, representing the basis of these states psy-
chopharmacotherapy, are emphasized.
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BOLESTI TRINUKLEOTIDNIH PONOVAKA:
PATOFIZIOLOSKI MEHANIZMI
I KLINICKI ZNACAJ

V. S. Kostié

Institut za neurologiju, Klinic¢ki centar Srbije, Beograd

Na kraju 20. veka identifikovano je 14 bolesti koje
nastaju kao posledica ekspanzija nestabilnih trinuk-
leotidnih ponovaka, ustanovljavajuéi ovaj nekada je-
dinstveni mutacioni mehanizam kao osnovu sve ve-
¢eg broja bolesti centralnog nervnog sistema. Bolesti
trinukleotidnih ponovaka mogu se zavisno od lokaci-
je samih trinukleotidnih ponovaka, grubo grupisati u
dve celine: (a) bolesti koje uklju¢uju nekodirajuée po-
novke (npr. Friedreichova ataksija, miotonicka distro-
fija, spinocerebelarne ataksije SCA tip 8 i 12) i (b)
bolesti u kojima se ponovci nalaze unutar kodiraju¢ih
regiona. Ova druga grupa bolesti je uzrokovana eg-
zonskim ekspanzijama CAG ponovaka, koje se potom
transliraju u duge poliglutaminske nizove (otuda i
bolesti glutaminskih ponovaka). U ovu grupu jedin-
stvenih oboljenja spadaju brojne SCA, spinobulbarna
misi¢na atrofija, Huntingtonova bolest i dentatoru-
bropalidoluizijalna atrofija. Ovaj tip mutacija je od
klju¢ne vaznosti za razumevanje patofizioloskih meh-
anizama u razvoju razli¢itih bolesti, a posebno uloge
strukturno izmenjenih proteina (npr. hantingtin ili
ataksini sa produZenim poliglutaminskim nizovima)
tokom procesa njihove degradacije proteasomsko-
ubikvitinskim mehanizmima. Uz to, ovaj tip mutacija
omogudio je i razumevanje Citavog niza klinickih fe-
nomena, tipa anticipacije i razlicitih brzina progresije
patoloskog procesa. Najzad, identifikacija patofizio-
loskih mehanizama otvara vrata i za nove terapijske
strategije u, inace rezistentnim, neurodegenerativnim
procesima.

TRINUCLEOTIDE REPEAT DISEASES:
PATHOPHYSIOLOGICAL MECHANISMS
AND CLINICAL SIGNIFICANCE

V. S. Kosti¢

Institute for Neurology, Clinical Center of Serbia,
Belgrade, FR Yugoslavia

At the end of the twentieh century 14 diseases that
resulted from expansions of unstable trinucleotide
repeats were identified. The formerly unique mutation
mechanism has been recognized as the basis of
increasing number of diseases of the central nervous
system. The trinucleotide repeat diseases may be
roughly divided into two groups, according to loca-
tion of the repeats themselves: (1) diseases that affect
the non-coding repeats (e.g. Friedrich’s ataxia,
myotonic dystrophy, spinocerebellar ataxias [SCA]
type 8 and 12) and (b) diseases where the repeats are
in the coding regions. This latter group of diseases is
caused by exonic expansions of CAG repeats that are
subsequently translated into long ploygluytamine
tracts SCAs, spinobulbar muscular atrophy, Huntin-
gton’s disease, and dentatorubropallidoluysian atro-
phy. This type is mutations is crucially important for
understanding of pathophysiological mechanisms in
development of miscellaneous diseases, particularly
the role of structurally altered proteins (e.g., hunting-
tin or ataxins with prolonged polyglutamine tracts) du-
ring the process of their degradation by proteosomal-
ubiquitine mechanisms. Besides, this type of muta-
tions has made it possible for us to understand a
series of clinical phenomena, such as anticipation and
different rates of progression of pathological process-
es. Finally, identification of pathophysiological mech-
anisms opens the door to new therapeutic strategies
in otherwise resistant neurodegenerative processes.
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NEUROBIOLOGIJA CEREBROSPINALNE
TECNOSTI: FAZNOST U RAZVOJU
ISHEMICNOG NEURONALNOG OSTECENJA

M. Zivkovié
Klinika za neurologiju, Klinicki centar, Nis

Cerebrospinalna te¢nost suptilno reflektuje pro-
mene metabolickog statusa kod ishemije mozga. Cilj
ovog istrazivanja bio je da se evaluiraju neurohemi-
jske promene u ranoj postishemiji, sa idejom da se
definise vremenski interval (terapijski prozor) u kome
aplikacija medikamenata povoljnije utice na metabo-
licke promene u ishemiji mozga. Sadrzaj energetskih
metabolita (glikorahija, laktat, piruvat) i cAMP ispiti-
vani su u likvoru 65 bolesnika, a biogenih amina (nor-
adrenalin, dopamin, serotonin, 5-HIAA) kod 85 obo-
lelih pacijenata. Kao kontrolna grupa u ispitivanje
ukljuceno je 10 pacijenata bez znakova akutnog cere-
brovaskularnog oboljenja. Uzorci likvora su zamrza-
vani i nakon toga ispitivani enzimskim fluorometrij-
skim i radiometrijskim tehnikama. Unutar prvih 6 sati
od pocetka bolesti je uoc¢eno znacajno povecanje sle-
de¢ih parametara: glikorahije (230%), laktata (1300%),
piruvata (270%), cAMP-a (600%), noradrenalina
(478%), dopamina (303%), serotonina (173%), 5-HIAA
(205%), 5-HIAA/SHT (118%). Rezultati istrazivanja uka-
zuju da je rani postishemicni period (prvih 6 12 sati od
pocetka bolesti) faza burnih metabolickih zbivanja, sto
moze biti svojevrstan terapijski prozor adekvatnog
tretmana.
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BIOCHEMISTRY OF CEREBROSPINAL
FLUID: PHASIC RECOGNITION
OF ISCHEMIC DAMAGE

M. Zivkovi¢
Department of Neurology, Faculty of Medicine, Nis

Cerebrospinal fluid (CSF) reflects brain extracellular
fluid composition, thus being valuable in assessing
metabolic state of the tissue in various conditions. In
the present investigation, we have assessed the tem-
poral patern of the biochemical changes in the CSF of
patients with stroke; i.e 85 patients were classified into
two groups according to the time that had elapsed
after the onset of the stroke and prior the administra-
tion of therapy. Control lumbar CSF samples were
immediately frozen and analyzed using the appropriate
enzymatic, fluorometric and radiometric techniques.
Within first 6 hours the following biochemical parame-
ters were found increased: glucose (230%), lactate
(1300%), piruvate (270%), cyclic AMP (600%), nora-
drenaline (478%), dopamine (303%), serotonine
(173%), 5-HIAA (205%), 5-HIAA/SHT (118%). Our
results suggest that there is an »active phase« from the
onset of the stroke to the 6 12t hour afterwards; dur-
ing this interval dynamic changes are found. This
phases are documented by means of the therapy
administrated before or after 12 hours folowing the
onset of the stroke.
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PROSPEKTIVNA STUDIJA O STATUSU
HOMOCISTEINA KOD KARAKTERISTICNIH
GRUPA PACIJENATA

D. Mirkovié, S. Ignjatovié, N. Majki¢-Singh

Institut za medicinsku biohemiju,
Klinic¢ki centar Srbije, Beograd

Vrlo vazno polje istrazivanja u svetu, kada je u pi-
tanju rizik za nastanak koronarne bolesti s jedne, od-
nosno rizik za nastanak karakteristicnih trombotickih
promena vaskularnog sistema s druge strane, je
utvrdivanje karakteristicnih vrednosti homocisteine-
mije. Evidentna je i genetska predispozicija pojedinih
grupa pacijenata za nastanak hierhomocisteinemije.
Posto ovakve vrste podataka nema za nasu popula-
ciju, ispitivan je nivo ukupnog homocisteina kod tri
karakteristicne grupe pacijenata: hroni¢nih bolesnika
sa anginom pektoris (AP), pacijenata sa prelezanim
akutnim infarktom miokarda (AIM) i grupe pacijenata
sa bubreznom insuficijencijom na stalnoj hemodijal-
izi. Grupa pacijenata sa simptomima AP imala je 77
osoba, a broj pacijenata sa prelezanim AIM, kojima je
krv uzimana maksimalno 48 casova nakon mani-
festacije AIM, imala je 148 pacijenata. U poredenju sa
kontrolnom grupom od 25 osoba nadeno je statis-
ticki znacajno povecéanje koncentracija ukupnog ho-
mocisteina, uz primetno izraZenije pove¢anje homo-
cisteinemije za grupu pacijenata sa prelezanim AIM.
Ovo ukazuje na povecanu sintezu homocisteina u
toku i eventualno pre nastanka lezija sr¢anog misica,
odnosno potvrduje pozitivnu korelaciju izmedu po-
vecanih vrednosti ukupnog homocisteina i povecanja
rizika za nastanak koronarne bolesti uklju¢ujudi i AIM.
Kod nezavisne grupe od 117 hroni¢nih bolesnika na
stalnoj hemodijalizi nadeno je statisticki najizrazenje
povecanje vrednosti ukupnog homocisteina u odno-
su na kontrolnu grupu. Ovakav podatak moze se
dovesti u vezu sa izrazenom toksi¢nim delovanjem
homocisteina na intimu krvnih sudova. Mehanizam
nastanka izraZzene hiperhomocisteinemije kod grupe
pacijenata na hemodijalizi za sada je nepoznat, a utvr-
divanje mehanizma istog moze imati veliki znacaj u
sagledavanju problema kvalitetnog saniranja pome-
nutih pacijenata.

PROSPECTIVE STUDY ABOUT
HOMOCYSTEINE STATUS
IN ORDERED PATIENT GROUPS

D. Mirkovié, S. Ignjatovié, N. Majki¢-Singh

Institute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade

One of the very important field of investigation,
when we put question about coronary risk factor, and
risk for trombotic changes in vascular system, res-
pectively, is homocysteine levels. Genetic predisposi-
tion for hyperhomocysteinemia in typical patient gro-
ups, are also evident. There are no data like those for
our population, then we have investigated whole ho-
mocysteine levels in three typical patient groups:
chronic patient, with angina pectoris (AP), patient
who went through acute miocardial infarction (AMI),
and patients with kidney insufficiency, on permanent
hemodialysis. Patient group with AP symtoms had 77
persons, while number of patients in group with AMI,
whose blood was collected maximum 48 hours after
attack, had 148 persons. In comparsion with control
group, which was consisted of 25 healthy persons,
statistical significant elevation for whole homocys-
teine levels was detected, for both groups, with
marked elevation for (AMI) group. This data appear
on increased synthesis of homocysteine during
attack, and before rise of coronary muscule lesion,
confirmated positive correlation among elevated
whole homocysteine levels and increased risk for co-
ronary diseases, including AIM. By independent group
with 117 patients on permanent hemodialysis, most
significant homocysteine elevation has been detected
against control group. This fact can be bind with toxic
homocysteine action on intima. Mechanism for hiper-
homocysteinemy in this patient group is not clear and
its determination can give important results in qulita-
tive treatmant of these patients.
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UTROSAK MANOZA VEZUJUCEG PROTEINA
U SERUMU I SINOVIJALNOJ TECNOSTI
KOD BOLESNIKA SA REUMATOIDNIM
ARTRITISOM

Z. V. Mijuskoviél, I. Zgradié3, M. Colic2,
R. Nikolajevi¢!, G. Radunovic4, Lj. Rackou3,
Z. Andelkovié3, M. Popovic3

Institut za medicinsku biohemiju
2Institut za medicinska istraZivanja
3Klinika za reumatologiju i klini¢ku imunologiju,
Vojnomedicinska akademija
4Institut za reumatologiju, Beograd

Izmenjen proces glikozilacije kod bolesnika sa
reumatoidnim artritisom (RA) manifestuje se defici-
tom u sadrZaju galaktoze unutar glikanskog lanca na
Fc fragmentu IgG, a GOIgG je dominatna forma. Ta-
kve strukturne promene mogu da promovisu nove
epitope i autoreaktivnost ili da olakSaju stvaranje
kompleksa agregiranih GOIgG, koji aktiviraju »pse-
udoklasicni« put aktivacije komplementa, posred-
stvom manoza vezuju¢eg proteina (MbP). Da bi se
ispitivala povezanost ovih fenomena sa pomenutom
aktivacijom komplementa kod RA, odredena je kon-
centracija MbP u 59 seruma i sinovijalnih te¢nost
(ST), imunonefelometrijskom metodom (DADE Be-
hring). Bolesnici su razvrstani u 2 grupe: 24 sa ume-
renom (UA) i 35 sa visokom aktivhoséu (VA) RA pre-
ma klinicki utvrdenim kriterijumima. Kontrolnu grupu
(KQ) ¢inilo je od 15 bolesnika sa lezijama meniskusa.
Prosecne vrednosti + SD za MbP u serumu uznosile
suzaKG2,1+1,0;2,6 +1,5zaUAi3,3+1,9ugrupi
sa VA, dok su vrednosti u ST bile 1,1 +0,8; 1,0 = 0,9;
2,9 = 1,7 mg/L. Koncentracije MbP bile su unutar
fiziol8kih granica ili poviSene u serumu a u ST su bile
nize za oko 40 55% u odnosu na serum. Statisticka
znacajnost je zabelezena u koncentracijama MbP u
serumu i ST izmedu grupa sa VA i UA RA, a samo u
serumu izmedu VA i KG (p<0,05). Nije konstatovan
ocekivan utrosak MbP u serumu i ST, te rezultati ovog
ispitivanja niti opovrgavaju ustanovljenu ulogu MbP u
aktivaciji komplementa, niti idu u prilog ovakve hi-
poteze.

MANNOSE-BINDING PROTEIN
CONSUMPTION IN SERUM
AND SYNOVIAL FLUID OF RHEUMATOID
ARTHRITIS PATIENTS

Z. V. Mijuskoviél, I. Zgradié3, M. Colic2,
R. Nikolajevi¢!, G. Radunovic¢4, Lj. Rackou3,
Z. Andelkovié3, M. Popouvic3

!nstitute for Medical Biochemistry
ZInstitute for Medical Research
3Clinic for Rheumatology and Clinical Immunology,
Military Medical Academy
4Institute for Rheumatology, Belgrade, Yugoslavia

Altered glycosylation at rheumatoid arthritis (RA)
patients was demonstrated by deficiency in galactose
content of the N-linked carbohydrate in IgG Fc mo-
lecule, while GOIgG form is dominating. Such struc-
tural change might expose new epytopes that could
elicit autoreactivity or, enhance complex formation
containing aggregated GOIgG and complement
»pseudoclassical« activation via mannose-binding
protein (MbP) attachment. In order to prove connec-
tion between RA and mentioned anticomplementary
activity, 59 RA patients sera and synovial fluid (SF)
were assayed for the level of MbP by the latex-enhan-
ced immunonephelometry (DADE-Behring) method.
Patients were divided in two groups: 24 with moder-
ate (MA) and 35 with severe activity (SA), according
to the established clinical criteria. Control group (GQ)
was consisted of 15 patients suffering from meniscus
lesion. Mean + SD sera MbP values (mg/L) were for
CG21+1.0;26 +15in MA and 3.3 + 1.9 in SA
group and 1.1 £ 0.8; 1.0 £ 0.9; 2.9 + 1.7 in SF, res-
pectively. MbP serum concentrations were either nor-
mal or elevated and SF concentration represented
about 40 55% of serum values. Statistical signifi-
cance was detected in sera and SF MbP values in SA
versus. MA groups and only in sera in VA versus. CG
(p<0.05). However, undetectable MbP consumption
in both fluids from this examination, do not refute the
proposed role of MbP-mediated complement activa-
tion, but provide no support for that hypothesis.
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BIOHEMIJSKA DIJAGNOSTIKA
HEMATOLOSKIH BOLESTI
DECIJEG UZRASTA

G. Bjelakovi¢, G. Kosti¢, M. Ili¢, T. Jevtovié¢

Institut za biohemiju, Medicinski fakultet
i Decija interna klinika, Klinicki centar, Nis

Hematoloske bolesti u decijem uzrastu su veoma
Ceste. Analiza hematoloskog statusa kao i standard-
nih biohemijskih analiza krvi, koje predstavljaju odraz
funkcije hematopoeznog sistema, od vitalnog znacaja
su u otkrivanju i prepoznavanju oboljenja. Sva hema-
toloska oboljenja javljaju se bilo zbog poremecaja
funkcije hematopoeznog sistema na nivou produkci-
je, stepena vitalnosti krvnih Celija i preZivljavanja u cir-
kulaciji sto ima odraza na hemogram, kao i biohe-
mijske karakteristike krvne plazme i seruma. Osnovni
hematoloski pokazatelji postojanja krvnih oboljenja
(osim poremecaja koagulacije krvi) su: ukupan broj
krvnih ¢elija (eritrocita, leukocita sa utvrdivanjem leu-
kocitarne formule, ukupan broj trombocita), koncen-
tracija hemoglobina, vrednost hematokrita, brzina se-
dimentacije eritrocita, osmotska rezistencija eritroci-
ta. Od standardnih biohemijskih analiza kod ovih bo-
lesti odreduje se vrednost ukupnog bilirubina uz po-
sebno sagledavanje vrednosti indirektnog bilirubina,
nivo gvozda u serumu, transferina (TIBC), serumskog
bakra, ceruloplazmina. Elektroforeza proteina i he-
moglobina takode se koriste. Enzimoloska ispitivanja,
osim povremenog merenja ukupne aktivnosti laktat
dehidrogenaze, retko se primenjuju. Osnovna ideja
ovog prikaza je sagledavanje ve¢ih biohemijskih mo-
guénosti u rasvetljavanju prirode hematoloskih pore-
medcaja (osim poremecaja hemostaze), prvenstveno
kroz 8iri dijapazon enzimoloskih analiza, specifi¢nih
enzima u krvnim celijama Sto ima direktni odraz na
aktivnost enzima u serumu; ispitivanje aktivnosti enz-
ima vezanih za razgradnju glukoze glikolizom (LDH
sa izoenzimima, aldolaze A, piruvat kinaze, alkalne
fosfataze, kisele fosfataze), enzima vezanih za pen-
tozni put razgradnje glukoze i metabolizam glutationa
(glukozo-6-fosfat dehidrogenaze, glutation sintetaze,
glutation reduktaze, glutation peroksidaze), enzime
vezane za metabolizam purina i pirimidina (5-nuk-
leotidaze, AMP-dezaminaze, adenozin dezaminaze,
citidin dezaminaze i enzime vezane za metabolizam
poliamina i RNK (arginaza, poliamino oksidaza i alka-
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BIOCHEMICAL INVESTIGATION
OF HEMATOLOGICAL DISEASES
IN CHILHOOD

G. Bjelakovi¢, G. Kosti¢, M. lli¢, T. Jevtovié¢

Institute of Biochemistry, Faculty of Medicine,
Pediatric Clinic, Clinical Center, Nis

Hematological diseases in childhood occur very
frequently. Analysis of hematological status as well as
standard biochemical analysis of blood, which are
the result of hematopoetic system function, is of
great importance in discovering and recognition of
these diseases. All hematological diseases appear as
a result of disturbance of hematopoetic system func-
tion at the level of the production and viability in
blood stream; this disturbance has reflection on the
hemogram and on the biochemical analysis of blood
plasma and serum. The basic hematological param-
eters of blood diseases (except disturbance of blood
coagulation) are: total blood count cells (erythro-
cytes, leukocytes with differential leukocytes formu-
las, trombocytes) hemoglobin concentration, the
amount of hematocrit (PCV, packed cell volume),
erythrocytes sedimentation rate, erythrocytes osmot-
ic fragility. Among the standard biochemical analysis
in these diseases total bilirubin with the calculation
fraction of indirect bilirubin, the amount of serum
iron and transferine (TIBC), serum copper and ceru-
loplazmin are determined. The protein and hemoglo-
bin electrophoresis are in use as well. The measure-
ment of lactate dehydrogenase activity infrequently
another enzymological investigations are rare in use.
Enzymological researches, measurement of lactate
dehydrogenase activity, are rarely in use. The basic
idea of this study is evaluation of another biochemi-
cal possibility with the aim to understand the nature
of hematological disturbance (beside the hemostase
disturbances), by the use the great specter of enzyme
analysis, especially the enzymes which are present in
different blood cell and with the direct reflection on
the serum enzymes activities such as: the investiga-
tion of enzymes of glycolysis (LDH with isoenzymes,
aldolase A, pyruvate kinase, alkaline and acid phos-
phatase), enzymes of pentose phosphates pathway
and glutathione metabolism (glucose-6-phosphat
dehydrogenase, glutathione synthetase, glutathione
reductase, glutathione peroxidase), enzymes of puri-
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Ine ribonukleaze). Merenje sadrzaja vitamina C u krvi,
dijagnostikovanje hipovitaminoze piridoksina kroz
merenja aktivnosti transaminaza, pre i posle in vitro
suplementacije sa piridoksal-fosfatom, elektroforet-
sko ispitivanje formimino-glutaminske kiseline u uri-
nu (Figlu) u cilju rasvetljavanja hipovitaminoze folne
kiseline, kao i merenje koli¢ine metilmaloni¢ne aci-
demije u cilju diagnostikovanja hipo ili avitaminoze
vitamina B, takode predstavljaju specifi¢cne biohemij-
ske analize primenljive u okviru biohemijske dijagnos-
tike. Zbog vaznosti hemoglobina u regulaciji pH krvi,
ispitivanje acidobaznog statusa kod bolesti koje zah-
vataju eritropoezu moglo bi da bude od koristi u sa-
gledavanju stepena poremecaja intermedijernog me-
tabolizma. Dosada$nji rad na ispitivanju pomenutih
enzima i ostalih biohemijskih parametara u raznim
hematoloskim oboljenjima, urodenim ili ste¢enim,
ukazuju na moguénost i potrebu izvodenja pomenu-
tih biohemijskih analiza u savremeno opremljenim la-
boratorijskim uslovima.

IZBOR PARAMETARA HEMOSTAZE
ZA PRACENJE NORMALNE
I KOMPLIKOVANE TRUDNOCE

T. Vodnik, S. Ignjatovié, N. Majkié¢-Singh

Institut za medicinsku biohemiju,
Klinicki centar Srbije, Beograd

Koncentracije proteina plazme ukljucenih u proces
koagulacije menjaju se tokom normalne trudnode sto
remeti ravnotezu koja postoji izmedu prokoagu-
lantnog i antikoagulantnog sistema. Ove promene
obuhvataju povecanje aktivnosti faktora koagulacije,
povecdano stvaranje fibrina i supresiju fibrinolize. Na
ovaj nacin se fizioloskim mehanizmima smanjuje rizik
od gubitka krvi u trudnodi, ali se povecava rizik od
pojave tromboze. Usled tromboze placentarnih krvnih
sudova moze se javiti placentarna insuficijencija koja
dovodi do pojave ponavljaju¢ih abortusa, zastoja u
rastu fetusa, eklampsije, intrauterine smrti ploda i pre-
vremenog porodaja. Poslednjih godina istrazivanja
pokazuju da su mogudi uzroci ovih pojava promene
koje se desavaju unutar protein C koagulantnog sis-
tema. Aktivirani protein C (APC) svoje antitromboticko
delovanje ispoljava proteolitickom razgradnjom fakto-
ra Vi VIII. Mutacija na genu za faktor V (tzv. Factor V
Leiden mutacija) stvara mutirani faktor V koji ispoljava
normalnu prokoagulantnu aktivnost ali je manje
osetljiv na APC. Ove promene vode stabilizaciji kom-
pleksa protrombinaze, stvara se viSe trombina koji
aktivira jo$ vece koli¢ine proteina C, ali rezistentnog,

ne and pyrimidine metabolism (5-nucleotidase, AMP-
deaminaze, adenosine desaminase, cytidine deami-
nase and enzymes which participate in metabolism of
polyamines and RNA (arginase, polyamine oxidase
and alkaline ribonuclease). The measurement of vita-
min C amount, activity of transaminases before and
after supplementation with pyridoxal phosphate in
order to prove the hypovitaminose of pyridoxine, the
determination of formiminoglutamic acid (Figlu) by
methods of electrophoresis in order to prove hypovi-
taminoseof folic acid and the determination of met-
hylmalonic acidemie with the intention to prove the
hypo or avitaminose of vitamin B, represent the pos-
sibilities in biochemical diagnostics of hematological
diseases. As a result of the importance of hemoglo-
bin in the blood pH regulation, the investigation of
acid-base status may give some greater possibility in
laboratory diagnostic methods. Our work in the past
on the determination of the mentioned enzymes acti-
vities and other biochemical parameters in different
hematological diseases, inherited or acquired, show
the need and practical possibility for application of all
these methods in modern equpped laboratories.

CHOICE OF HAEMOSTASIS PARAMETERS
FOR MONITORING OF NORMAL
AND COMPLICATED PREGNANCY

T. Vodnik, S. Ignjatovié, N. Majkié-Singh

Institute of Medical Biochemistry,
Clinical Center of Serbia, Belgrade

The concentrations of plasma proteins involved in
the process of coagulation are changed during the
normal pregnancy, disturbing the balance between
procoagulant and anticoagulant system. These
changes include the increased activity of coagulation
factors, the increased fibrin production and suppres-
sion of fibrinolysis. In this way, the risk of loosing
blood during pregnancy is reduced by physiological
mechanisms, but the hazard of developing thrombo-
sis is increased. Placental insufficiency may occur
due to thrombosis of placental blood vessels, leading
to repeated miscarriages, retardation of foetal growth,
eclampsia, intrauterine foetal death and preterm birth.
The causes of these incidents are the changes occur-
ring within protein C coagulation system. Activated
Protein C inhibits blood coagulation by factor Va and
Vllla proteolytic degradation. The mutation in gene
for factor V (so-called Factor V Leiden mutation),
where the arginine 506 is replaced by glutamine, pro-
duces the mutated factor V having normal procoag-
ulant activity but it is less responsive to APC. The
condition characterized by poor anticoagulant respo-
nse to APC is called the APC resistance. The aim of
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¢ime se postize stanje hiperkoagulabilnosti. Stanje
koje karakterise slab antikoagulantni odgovor na APC
uzrokovan mutacijom na genu za faktor V naziva se
APC rezistencija. Cilj ovog rada je bio da se ispita stan-
je koagulantnog, antikoagulantnog i fibrinoliti¢kog sis-
tema kod trudnica sa normalnom i komplikovanom
trudno¢om razliCite gestacijske starosti. Takode ispi-
tana je i funkcionalnost protein C antikoagulantnog
sistema u trudnodi razlicitih gestacijskih starosti i APC
rezistencija. Za procenu stanja hemostaznog sistema
odredivani su sledeci parametri: protrombinsko vre-
me, parc. protrombinsko vreme, fibrinogen, fibrin mo-
nomer, D-dimer, antitrombin Ill, TAT kompleks, plaz-
minogen, PAI, faktor XIII, protein C, protein S, protein
C Global i aktivirani protein C. Pokazano je da su fi-
brinogen, fibrin monomer, TAT kompleks i PAI kao
parametri hemostaze dobri markeri veli¢ine hiperkoa-
gulabilnog stanja kod trudnica. Vrednosti za PT, aPTT,
D-dimer, faktor XIII i antitrombin Il u ovom ispitivanju
ostale su uglavhom u granicama normalnih vrednosti
ili su se neznatno menjale u poodmakloj trudnodi.
Vrednosti proteina S kod vecine trudnica bile su sni-
Zene, dok su za protein C bile u granicama normalnih
vrednosti. Globalna aktivnost protein C antikoagulan-
tnog puta i odnos sa prokoagulantnim sistemom po-
kazana je kvantitativnim merenjem kroz ProC Global
test. Odredivanje aktiviranog proteina C kroz test APC
senzitivnosti koristi se kao pomo¢ u identifikaciji oso-
ba sa APC rezistencijom odnosno sa poveéanim rizi-
kom od tromboze. U ovom radu statisticki znacajno
nize vrednosti PC-NR i APC-NR dobijene su u sva tri
vremenska perioda kod trudnica sa ponavljaju¢im
pobacajima i trudnica sa hipertenzijom u odnosu na
trudnice sa normalnim tokom trudnoce. Na taj nacin
je u ovom radu pokazano da je antikoagulantna aktiv-
nost aktiviranog proteina C zna¢ajno smanjena u trud-
nodi, narocito u trudnodi pra¢enoj komplikacijama.
Dijagnosticka vrednost parametara hemostaze kao
markera trombotickih promena kod trudnica ispitana
je ROC analizom. Sveukupnim ispitivanjem je potvr-
deno da su PC-NR i APC-NR pokazali zadovoljavaju¢u
dijagnostic¢ku ta¢nost kao markeri trombotickih prom-
ena u trudnodi. U ovom radu je pokazano da su PC-
NR i APC-NR dobri markeri trombotickih promena u
placentarnim krvnim sudovima tacnije dobri pokaza-
telji razvoja rezistencije na aktivirani protein C u trud-
nodi. Odredivanje ovih parametara kao i odredivanje
fibrinogena, fibrin monomera, TAT kompleksa i PAI
vrlo je korisno za otkrivanje i pracenje trudnica sa
trombozom. Zbog velike uloge koju ovi parametri ima-
ju u periodu trudnoce, postoje brojne preporuke za
njihovo uvodenje u rutinsko odredivanje. Na taj nacin
bi se pravovremeno utvrdilo odsustvo ili prisustvo jed-
nog iz niza faktora rizika koji prati stanje trudnoce.

this study was to test the condition of coagulant, anti-
coagulant and fibrinolytic system in normal and com-
plicated pregnancy as well as the function of protein
C anticoagulant system in pregnancy of various ges-
tation periods and APC resistance. The following pa-
rameters were measured for the evaluation of hae-
mostasis system: prothrombin time, partial pro-
thrombin time, fibrinogen, fibrin monomer, D-dimer,
antithrombin Ill, TAT complex, plasminogen, PAI,
factor XIlI, protein C, protein S, protein C Global and
activated protein C. The testing was performed in
pregnant women with normal and complicated preg-
nancy of various gestation periods. A special group
consisted of pregnant women having two or more
consecutive miscarriages. It was shown that fibrino-
gen, fibrin monomer, TAT complex and PAI, as
parameters of haemostasis, were good markers for
the extent of hypercoagulable condition in pregnant
women. PT, aPTT, D-dimer, protein C and antithrom-
bin IIl values stayed within normal range. Values of
protein S were decreased in pregnancy. Pro C Global
test is a coagulation test for the determination of the
anticoagulatory capacity of the protein C system in
human plasma. The determination of the APC sensi-
tivity is thus used to identify persons with an elevated
thromboembolic risk. In this study, significantly lower
values of PC-NR and APC-NR were obtained in all
three time periods in pregnant women with hyperten-
sion and repeated miscarriages in comparison to
healthy controls, what verified that anticoagulant
activity of activated protein C was significantly redu-
ced during pregnancy, and especially in pregnancy
associated with complications. The diagnostic value
of haemostasis parameters as markers of thrombotic
changes in pregnant women was tested by ROC ana-
lysis. According to the obtained results, PC-NR and
APC-NR showed satisfactory diagnostic accuracy as
markers of thrombotic changes in pregnant women,
more precisely, they were found to be good indica-
tors of resistance to activated protein C in pregnan-
cy. Therfore it is very useful to introduce these pa-
rameters in daily work. Thereby it would be affirm
absence or presence pregnancy risk factors in time.
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LEPTIN: FIZIOLOSKA ULOGA
I DIJAGNOSTICKI ZNACAJ

B. Brki¢, G. Lazovi¢, V. Milosevi¢

KBC »Dr Dragisa Misovic¢«, Ginekoloska klinika,
Klini¢ki centar Srbije, Institut za bioloska istraZivanja
»Sinisa Stankovic¢«, Beograd

Leptin je proteinski hormon od 167 aminokiseli-
na, molekulske mase 16 kDa, koga pretezno stvaraju
adipociti. Tercijarna struktura leptina sli¢na je cito-
kinima i laktogenim hormonima. Leptin cirkuliSe u
krvi u koncentraciji koja je proporcionalna kolicini
masnog tkiva, odnosno indeksu telesne mase. Leptin
cirkuliSe u bioloskim te¢nostima kao slobodan pro-
tein, i u obliku vezujuce solubilne izoforme za njegov
receptor. Leptin se sekretuje pulsatilno i ima cirkadi-
jalni ritam, sa no¢nim pikom izmedu 01.00h i 02.00h.
Poznato je da leptin i odgovarajuéi receptor, pred-
stavljaju integralne komponente fizioloskog signalnog
sistema regulisanja energetskih depoa i energetskog
balansa. Leptin se stvara u adipoznom tkivu, placen-
ti, stomaku i popre¢no prugastim misi¢ima. Leptin je
mocan regulator unosa hrane sposoban je da znacaj-
no smanji ekspresiju najmo¢nijeg peptida gladi Y
(NPY) za koga je dokazano da je fizioloski transdjuser
apetita u mozgu. Dejstvo na suprimiranje unosa
hrane ostvaruje preko mRNK u hipotalamusu, koji
kontroliSe apetit i termogenezu. Koncentracija leptina
u serumu kog zdravih osoba u pozitivnoj je korelaciji
sa sadrzajem masnog tkiva i telesnim masenim
indeksom (BMI). Ona je viSa kod debelih nego kod
mrsavih osoba. Koncentracija leptina u serumu zdra-
vih Zena je 12,1 + 7,6 ng/mL, prema BMI 21,9 + 0,2
kg/m? i procentu masnog tkiva 41,3 + 1,6 %, a u zdra-
vih muskaraca nivo leptina iznosi 3,6 + 1,6 ng/mL,
BMI 23.0 + 0,8 kg/m?, procenat masnog tkiva 27,5 +
1,2%. Uocava se da zene imaju vise nivoe leptina, kao
i procenat masnog tkiva u odnosu na BMI, nego
muskarci. Ova razlika proistice iz razlicite distribucije
subkutanog adipoznog tkiva kod Zene i muskarca sto
uslovljava razliit stepen sinteze leptina. Osnovna
uloga leptina je da informise CNS o visku ili manjku
energetskih depoa i aktivno ucestvuje u energetskoj i
neuroendokrinoloskoj adapataciji na te promene. Po-
red uloge u regulisanju telesne tezine leptin ucestvu-
je i u regulisanje reproduktivnog sistema. Tako leptin
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PLEPTIN: THE ROLE IN HUMAN
PHYSIOLOGY AND DIAGNOSTIC
SIGNIFICANCE

B. Brki¢, G. Lazovié¢, V. Milosevi¢

KBC »Dr Dragisa Misovic¢«, Clinical Centre of Serbia,
Institute of Biological Research »Sinisa Stankovic,
Belgrade

Leptin is a 16 kDa protein hormone produced
predominantly by adipocytes. Leptin, Tertiary struc-
ture of leptin, resembles that of cytokines and lacto-
genic hormones. Leptin circulates in the blood at
concentrations paralleling the amount of fat reserves.
In biological fluids leptin circulates both as a free pro-
tein and in a form that is bound to the soluble iso-
form of its receptor. Leptin secretion is pulsatile and
shows a circadian rhythm, with a nocturnal rise
reaching its peak between 01.00h and 02.00h. Leptin
and its receptor, are now known to be integral com-
ponents of a physiological signalling system that reg-
ulate fuel stores and energy balance. Constitutive lep-
tin expression has been demonstrated only in adi-
pose tissue, placenta, stomach and sceletal muscle.
Leptin has been reported to be a potent regulator of
food intake. There is evidence indicating that at least
some of the effects of leptin occur through receptor-
mediated regulation of the hypothalamic protein
neuropeptide Y (NPY). Leptin mRNA expression in
the hypothalamus is suppressed by fasting, suggest-
ing a role of brain leptin in the central regulation
appetite. Serum leptin concentrations in healthy indi-
viduals positively correlate with the body fat content
and body mass index. They are higher in obese than
in lean subjects. Serum concentration of leptin in
healthy non-obese women is 12.1 + 7.6 ng/mL, in
accordance with BMI 21.9 + 0.2 kg/m? and fat tissue
percent 41.3 + 1.6%, while in healthy man leptin level
is 3.6 + 1.6 ng/mL, BMI 23.0 + 0.8 and fat tissue per-
cent 27.5 + 1.2%. It is noticeable that the women
have higher leptin level as well as fat tissue percent in
accordance BMI than the man. The distinction is
result of different subcutane adipose tissue distribu-
tion in women and men causing different leptin syn-
thesis level. Beside its role in body weight regulation,
leptin also stimulates the reproductive axis and takes
an active role in enters puberty. In adult patients,
homozygous missense mutations of the gene encod-
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aktivno ucestvuje i u zapocinjanju puberteta. U odra-
slih osoba, homozigota nastanak mutacija na genu
koji kodira leptinski receptor dovodi do izrazenog ra-
nog nastanka gojaznosti, smetnje u razvoju puberte-
ta, primarne amenoreje kod Zena i klini¢kih karakter-
istika hipogonadizma u muskarca. Neki radovi ukazu-
ju da leptin ucestvuje kao metabolicki kofaktor u
patogenezi hiperandrogenizma u bolesnica sa policis-
ti¢nim jajnicima. Veza leptina i trudnoce je narocito
znacajna. Leptin ima tendenciju porasta u tre¢em tri-
mestru trudnoce, $to korelira sa ukupnim porastom
masnog tkiva kod trudnice. Takode utice na veli¢inu
CNS, na hematopoetske ¢elije, kao i na funkciju bu-
brega.

ENZIMI METABOLIZMA PURINA U SERUMU
BOLESNIKA SA HIPERLIPIDEMIJAMA

S. Kundali¢, G. Kocié, V. Cosié,
T. Jevtovi¢-Stoimenov, V. B. Dordevié

Centar za medicinsku biohemiju, Klinicki centar Nis;
Biohemijski institut, Medicinski fakultet, Nis

Metabolizam purina znacajan je za normalno
funkcionisanje endotelnih ¢elija, a enzimi katabolizma
purina zauzimaju posebno mesto u oste¢enom endo-
telu ateroskleroti¢nih sudova hiperlipidemija. Kataliti-
¢ka aktivnost 5’-nukleotidaze (5’-NT), adenozin deza-
minaze (ADA), ksantin dehidrogenaze (XD) i ksantin
oksidaze (XO) ispitivana je kod tri grupe bolesnika sa
hiperlipidemijama: grupa bolesnika sa hiperlipopro-
teinemijom, grupa bolesnika sa dijabetom i grupa sa
hipertenzijom. Prema vrednostima lipidnih para-
metara: holesterol (HOL), triacilgliceroli (TG), HDL-
holesterol (HDL-c) i LDL-holesterol (LDL-c), bolesni-
ci su svrstavani u tipove hiperlipoproteinemija po Fre-
driksonu, a podgrupe tipova formirane su na osnovu
vrednosti hiperholesterolemije i hipertrigliceridemije.
Najcesée zastupljeni tipovi hiperlipoproteinemija u
sve tri grupe bili su lla, IIb i tip I[V. Enzimi metaboliz-
ma purina bili su statisti¢ki znacajno izmenjeni u seru-
mu bolesnika sve tri grupe. Aktivnost 5’-NT statisticki
je znacajno rasla u serumu bolesnika sa hipertenzi-
jom (p<0,001), kao i u podgrupi 2b tipa IIb HLP-a i
tipu IV HLP-a (p<0,001 i p<0,01). Registrovana je
statisticki znacajna pozitivna korelacija izmedu aktiv-
nosti 5-NT i aterogenih lipidnih parametara (p<
0,001), a negativha korelacija sa HDL-c (p<0,05).
Zabelezen je statisticki znacajan porast aktivnosti
ADA u grupi bolesnika sa dijabetom, kao i tipovima
lla, IIb i IV HLP-a (p<0,001). Postoji statisticki zna-
Cajna pozitivna korelacija izmedu aktivnosti ADA i
glukoze (p<0,001), kao i izmedu ADA i aterogenih li-
pidnih parametara. Znacajna negativna korelacija je
zabelezena izmedu aktivnosti ADA i protektivhog
HDL-c (p<0,001). Aktivhost XO je pokazivala zna-

ing the leptin receptor determine severe early-onset
obesity, failure to enter puberty, primary amenorhoea
in female and clinical features of hypogonadism in
males. Some articles suggest that leptin takes part in
hyperandrogenism pathogenesis as a metabolic co-
factor in female patients with polycystic ovaries. A re-
lation between leptin and pregnancy is of great signi-
ficance. Leptin has increasing tendency in the third
month of pregnancy that correlates with total incre-
ase of the fat tissue in pregnant women. Leptin also
exerts influence on CNS value, on hematopoethic
cells and on the kidney function.

PURINE METABOLISM ENZYMES
IN HYPERLIPIDEMIC PATIENTS

S. Kundalié¢, G. Kocié, V. Cosié,
T. Jevtovi¢-Stoimenov, V. B. Pordevi¢

Centre of Medical Biochemistry, Clinical Centre, Nis
Institute of Biochemistry,
University School of Medicine, Nis

Since purine metabolism is important for
endothelial cells normal function, purine catabolism
enzymes have a special place in damaged endotheli-
um of atherosclerotic blood vessels in hyperlipide-
mias. The activities of 5-nucleotidase (5’-NT), adeno-
sine deaminase (ADA), xanthine dehydrogenase (XD)
and xanthine oxidase (XO) were investigated in three
groups of hyperlipidemic patients: patients with hy-
perlipoproteinemia, diabetic patients and hyperten-
sion group. According to the values of lipid parame-
ters: cholesterol (CHOL), triacylglycerols (TG), HDL-
cholesterol (HDL-c) and LDL-cholesterol (LDL-c),
the patients were allocated into hyperlipoproteinemic
types by Fredrikson, while type subgroups were
formed based on the values of hypercholesterolemia
and hypertriglyceridemia. The most frequent types of
hyperlipoproteinemias in all three groups were lla, IIb
and type IV. The enzymes of purine metabolism sho-
wed statistically significant changes in serum of all
three groups patients. 5’-NT activity was siginificant-
ly increased in serum of patients with hypertension
(p<0.001), as well as in subgroup 2b (HLP type IIb)
and HLP type IV (p<0.001; p<0.01, respectively).
We found statistically significant positive correlation
between 5’-NT activity and atherogenic lipid parame-
ters (p<0.001) and negative correlation with HDL-c
(p<0,05). Statistically significant increase of ADA
activity was noted in diabetic patients, as well as in
HLP types lla, IIb and IV (p<0.001). There is statis-
tically siginificant positive correlation between ADA
activity and glucose value (p<0.001), as well as ADA
and atherogenic lipid parameters. Significant nega-
tive correlation was found between ADA activity and



Jugoslov. Med. Biohem. 2002.; 21 (2)

127

¢ajan porast u serumu sve tri grupe pacijenata (p<
0,001) u odnosu na kontrolnu grupu, kao i u svim
tipovima HLP-a, a zabelezena je i znacajna pozitivha
korelacija izmedu XO i aterogenih lipida, a znacajna
negativna korelacija izmedu XO i HDL-c. Statisticki
znacajno sniZenje aktivnosti XD registrovano je u hi-
perlipidemijama sve tri grupe bolesnika (p<0,001),
kao i u svim tipovima HLP-a. ZapaZena je znacajna
negativna korelacija izmedu aktivnosti XD i ateroge-
nih lipida, a znacajna pozitivna korelacija sa protek-
tivnim HDL-om. Krajnji produkt metabolizma purina i
»scavanger« slobodnih kiseoni¢nih radikala, mokrac-
na kiselina, bila je statisti¢ki znacajno povecana u hi-
perlipidemijama. Dobijeni rezultati sugeriSu moguc-
nost odredivanja enzima metabolizma purina kao mar-
kera oStecenja endotela i eventualne terapijske korek-
cije u prakti¢cnom radu.

PATOFIZIOLOGIJA I KLINICKI ZNACAJ
ATEROGENOG LIPOPROTEINSKOG
FENOTIPA I MALIH GUSTIH LDL CESTICA

M. Derié

Zavod za laboratorijsku medicinu,
Klini¢ki centar, Novi Sad

Brojne epidemiolo$ke studije potvrdile su pove-
zanost izmedu serumskih triglicerida i prevremene
ateroskleroze, ali metabolicka osnova ove udruzenos-
ti nije dobila zadovoljavaju¢e objasnjenje. Uspostav-
liena je »vladavina« holesterolske hipoteze, da bi,
nedavno, bio definisan holesterolski paradoks se-
rumska koncentracija holesterola nije dobar diskrim-
inacioni parametar za procenu rizika koronarne
sr¢ane bolesti. Postalo je ocigledno da aterogenost
LDL lipoproteina kod vedine osoba proizilazi iz nji-
hove male veliCine, vece gustine i povecanog broja
Cestica, a ne iz njihovog doprinosa serumskom holes-
terolu. Subfrakcije malih gustih LDL (LDL-IIl) imaju
nizi afinitet za LDL receptore, duZe se zadrzavaju u
cirkulaciji, imaju visi afinitet za oksidaciju i vezivanje
za proteoglikane arterijskog zida. Predominacija LDL-
Ill (fenotip B) poti¢e od defekta u metabolizmu tri-
gliceridima bogatih lipoproteina i posledica je pojave
recipro¢nog prenosa lipida tokom delipidacione
kaskade, uz ucesce holesterol estar transfer proteina,
lipoproteinske i hepaticne lipaze, i, uz centralnu ulogu
HDL cestica. Karakteristicno premoscavanje izmedu
klasa lipoproteina predodredenih da na periferiju do-
premaiju trigliceride i Cestica koje prenose holesterol,
dovodi do uspostavljanja tzv. aterogenog lipoprotein-
skog fenotipa (hipertrigliceridemija, poveéanje LDL-
Ill, apolipoproteina B i VLDL-triglicerida, a sniZenje
HDL-holesterola i apolipoproteina A).

protective HDL-c (p<0.001). XO activity showed sig-
nificant increase in serum of all three groups patients
(p<0.001) compared to control group and all HLP
types. There is also a significant positive correlation
between XO and atherogenic lipids and significant
negative correlation between XO and HDL-c. Sta-
tistically significant decrease of XD activity was regis-
tered in hyperlipidemias in all three examined groups
(p< 0.001), as well as in all HLP types. Significant
negative correlation between XD activity and athero-
genic lipids and significant positive correlation with
protective HDL were also found. The end product of
purine metabolism and scavenger of free radicals,
acidum uricum, was significantly increased in hyper-
lipidemias. The obtained results suggest a possibility
of purine metabolism enzymes estimation, using them
as markers of endothelial damage, but also a poten-
tial of therapeutic correction in practice.

PATHOPHYSIOLOGY AND CLINICAL
SIGNIFICANCE OF ATHEROGENIC
LIPOPROTEIN PHENOTYPE AND SMALL
DENSE LDL PARTICLES

M. Derié

Department of Laboratory Medicine,
Clinical Center, Novi Sad

Many epidemiological studies have confirmed the
association of the serum triglyceride level and prema-
ture atherosclerosis, but the metabolic basis of this
association has not been so far fully explained. The
cholesterol hypothesis has prevailed, and recently the
cholesterol paradox has been defined the serum
cholesterol level is not a reliable discriminatory para-
mater for the risk evaluation of coronary heart disease.
It is obvious that LDL lipoprotein atherogenicity in
most patients occurs due to their small size, higher
density and enlarged number of particles, but not due
to their contribution to total cholesterol. The subfrac-
tions of small dense LDL (LDL-IIl) have lower affinity
for the LDL receptors, persist longer in the circulation,
have higher affinity for oxidation and arterial wall pro-
teoglicans binding. The predominance of LDL-III (phe-
notype B) results from the defect in the metabolism of
triglyceride rich lipoproteins and is a concequence of
the reciprocal lipid transfer throughout the delipidation
cascade, with the action of cholesterol ester transfer
proteins, lipoprotein and hepatic lipase, and with the
dominant role of HDL particles. The characteristic
connection between the lipoprotein classes pre-
desposed to cary triglycerides to the perifery and the
particles which transfer cholesterol, induces the estab-
lishment of the so-called atherogenic lipoprotein phe-
notype (hypertriglyceridemia, increase in LDL-III level,
apolipoproteine B and VLDL-triglyceride, and decrea-
se in HDL-cholesterol and apolipoprotein A).
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UTICAJ AZOT MONOKSIDA
I PEROKSINITRITA NA METABOLIZAM
NUKLEOTIDA: PRO ILI ANTIAPOPTOTICNI
EFEKTI?

G. Kocié¢, T. Jevtovié, D. Pavlovié,
R. Kocié¢, V. Dordevi¢, G. Bjelakovic¢

Institut za biohemiju i Klinika za endokrinologiju,
Medicinski fakultet, Nis

Apoptoza je forma Celijske smrti Ciji je fizioloski
znacaj odrzavanje homeostaze tkiva u uslovima delo-
vanja razli¢itih toksi¢nih, inflamtornih stimulusa, kao i
hemoterapeutika u terapiji kancera. S obzirom na to
da apoptoti¢ne Celije podlezu fagocitozi unutar tkiva,
razgradnja DNK na niskomolekularne fragmente ima
zastitnu ulogu u sprecavanju eventualnog ulaska ve-
¢ih fragmenata u obliznje Celije i poremedcaja njihovog
genoma. Do sada je skrenuta paznja na vise tipova
razlicitih endonukleaza koje bi bile znacajne u inter-
nukleozomalnoj degradaciji genomske DNK u toku
apoptoze, premda je najveéi znacaj pridavan Mg2+-
zavisnoj alkalnoj DNazi. Drugi rezultati ukazuju na
znacaj i kisele DNaze II, koja je aktivha usled acidi-
fikacije i lizozomalne aktivacije. Vise tipova kaspaza je
uklju¢eno u apoptozu ali je nedavno pokazano da
kodiraju¢i deo i DNaze | i DNaze Il sadrzi mesto koje
je prepoznatljivo za razgradnju od strane kaspaza, sto
ne iskljucuje ucesée i drugih takozvanih »fragmenta-
cionih faktora« koji bi ubrzali digestiju DNK. Azot
monoksid (NO) je visestruko aktivan molekul koji ima
dihotomnu regulatornu ulogu. Kompleksnost njegov-
ih bioloskih efekata proistice iz inreakcije s razlicitim
biomolekulima, kao Sto su reaktivni kiseonikovi
radikali, metalni joni i proteini. Cini se da redoks sis-
tem celije ima odlucujudi znac¢aj u formiranju per-
oksinitrita i moguéeg delovanja NO u pravcu multip-
likacije Celije i njenog prezivljavanja. Pored ovih direk-
tnih i indirektnih inreakcija, efekat NO i peroksinitrita
moze biti moduliran i dozno-zavisan, a izgleda da
znacajno utice i tip ¢elija. Visoke koncentracije sigur-
no dovode do apoptoze ili nekroze. Dugotrajno izla-
ganje, u toku hroni¢ne inflamacije moze biti predis-
ponirajudi faktor u pravcu tumorogeneze kao posle-
dice oste¢enja DNK, poremecaja programa Celijske
smrti i signalne aktivacije proliferacije. Cilj ove studije
bio je pradenje uloge enzima koji ucestvuju u raz-
gradnji nukleotida u recipro¢noj kontroli apoptoze i
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THE INFLUENCE OF NITRIC OXIDE
AND PEROXYNITRITE ON NUCLEOTIDE
METABOLISM: PRO OR ANTIAAPOPTOTIC
EFFECTS?

. Kocié¢, T. Jevtovié¢, D. Pavlovic,
R. Kocié¢, V. Dordevi¢, G. Bjelakovi¢

Institute of Biochemistry and Clinic for Endocrinology,
Faculty of Medicine, Nis

Apoptosis is a form of cell death utilized physio-
logically to maintain tissue homeostasis, as well as in
response to various toxic, inflamatory stimuli and
cancer chemotherapeutic agents. Because appoptot-
ic cells usually undergo phagocytosis by their neigh-
bours within tissues, the cleavage of DNA to low-mol-
lecular weight material may serve as a protective fun-
ction limiting the probability of transfer of genes in a
potentially active site from dying cells to the nuclei of
their viable neighbors. Many different endonucleases
have been proposed as candidates responsible for
the internucleosomal cleavage of the genomic DNA
observed during apoptosis, but it was mainly attrib-
uted to Mg2+-dependent alcaline DNase . Other
reports have also implicated the importance of acid
DNase Il as a result of intracellular acidification and
lysosomal enzyme activation. Several caspases are
included in apoptosis and it was recently demon-
strated that coding sequence of both DNase | and
DNase Il contains a potential caspase-cleavage site,
but the presence of other »fragmentation factors«
capable of triggering DNA digestion is also observed.
Nitric oxide (NO) represents a multi faceted molecule
with a dichotomous regulatory role. The complexity
of its biological effects is a consequence of its
numerous potential interactions with other mole-
cules, such as reactive oxygen species, metal ions
and proteins. The redox state of the cells appears to
be a crucial parameter for the formation of peroxyni-
trite and action of NO on cell multiplication and sur-
vival. Beside direct or indirect interactions, the effect
of NO and peroxynitrite can be also modulated in a
dose-dependent manner and seems to be cell-spe-
cific. Higher concentration can induce apoptosis or
necrosis. But long-term exposure in certain condi-
tions like chronic inflamatory states may predispose
cells to tumorogenesis through DNA damage, alte-
ration of programmed cell death or activation of pro-
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proliferacije u normalnoj i regenerisucoj jetri pacova u
toku simultanog davanja NO ili peroksinitrita. /n vivo
i in vitro efekat evaluiran je merenjem aktivnosti
DNaze I, DNaze II, alkalne RNaze, 5-nukleotidaze,
adenozin dezaminaze i ksantin oksidaze. Dobijeni
rezultati ukazuju na doznu zavisnost efekata, pri cemu
je velika raznolikost rezultata dobijena u in vitro studi-
jama, premda svi ispitivani enzimi imaju tendenciju
snizavanja aktivnosti. Suprotno tome, in vivo rezultati
pokazuju znacajan porast aktivnosti, dok su vece
doze ispoljavale letalni efekat.

HORMONSKI ZAVISNI TUMORI

M. Medi¢-Stojanoska

Klinika za endokrinologiju, dijabetes i bolesti
metabolizma, Institut za interne bolesti,
Klini¢ki centar, Novi Sad

Steroidni i polipeptidni hormoni stimuliSu rast
veceg broja razli¢itih tkiva delujuéi direktno ili indirek-
tno, preko faktora rasta. Ovi hormoni uti¢u na eks-
presiju i aktivnost nekih gena koji kontroliSu pro-
gramiranu Celijsku smrt ili apoptozu. U karcinogenezi,
ako su celularni mehanizmi postoje¢eg autonomnog
tkivhog rasta posledica uticaja hormona, nastaju hor-
monski zavisni tumori. Poznato je da su hormonski
zavisni tumori: karcinomi dojke, endometrijuma i
prostate, kao i dobro diferentovani karcinomi Stitaste
Zlezde (papilarni, folikularni i meSoviti, papilarno-
folikularni). Estrogen i progesteron imaju ulogu u raz-
voju karcinoma dojke i endometrijuma, androgeni u
karcinomu prostate, a TSH u karcinomu Stitaste Zle-
zde. Dva su glavna, ali ne i isklju¢iva, mehanizma za
objasnjenje estrogenom-indukovane neoplazme. Prvi
uklju¢uje receptorom posredovane aktivnosti, a drugi
se odnosi na direktna genotoksi¢na dejstva. Uloga
progesterona u nastanku karcinoma dojke i dalje je
kontroverzna, nasuprot njegovoj protektivnoj ulozi u
nastanku karcinoma dojke. Androgeni, sli¢no estro-
genima, stimuliSu razvoj karcinoma prostate. Medu-
tim, i estrogeni i androgeni mogu delovati indirektno
preko faktora rasta na autokrini ili parakrini nacin. d
nastanku ovih karcinoma znacajnu ulogu ima i inter-
akcija epitelnih struktura s okolnom stromom. Kar-
cinom nastaje kao rezultat akumulacije mutacija ge-
na koji regulisu Celijsku proliferaciju. Geni znacajni za
razvoj karcinoma regulisu razlicite faze celijskog cik-
lusa, rezistenciju na apoptozu i odgovor na signale
koji diktiraju celijsku diferencijaciju. U naslednom

liferative signaling pathway. The aim of this study was
to evaluate the possible role of nucleotide-metaboly-
zing enzymes in reciprocal control of apoptosis and
proliferation in normal and regenerating rat liver dur-
ing simultaneous exposure to either NO or peroxyni-
trite. In vivo and in vitro effect was evaluated by
measuring the activity of DNase I, DNase I, alkaline
RNase, 5-nucleotidase, adenosine deaminase and
xanthine oxidase. Observed effect point out the im-
portance of proposed doses in evaluating the effects,
where a broad difference in enzyme activity was
observed during in vitro experimental study, but all
investigated enzymes tended to show significant de-
crease of the activity. In vivo results, contrary sho-
wed significant increase, while higher doses of pero-
xynitrite were lethal.

HORMONE RESPONSIVE TUMORS

M. Medié-Stojanoska

Clinic of Endocrinology, Diabetes and Metabolic
Diseases, Institute of Internal Medicine, Clinical
Centre, Novi Sad, Yugoslavia

Steroid and polypeptide hormones stimulate the
growth of a large variety tissues acting either directly
or indirectly, through growth factors. These hormo-
nes have impact on the expression and activity of
several genes controlling programmed cell death or
apoptosis. In carcinogenesis, if the cellular mecha-
nisms underlying autonomous tissue growth are
linked to the promoting effects of hormones, the re-
sult may be hormone-responsive tumors. It is known
that breast, endometrial and prostate cancer, well-
differentiated thyroid cancers (i.e. papillary, follicular
and mixed papillary-follicular tumors) are hormone-
-responsive neoplasms. Estrogen and progesterone
have the role in development of breast and endome-
trial carcinoma, androgens in prostatic cancer and
TSH in thyroid cancers. There are two general but
not exclusive possible mechanisms for estrogen-in-
duced neoplasia. The first one involves receptor-me-
diated promoting effects and the second a direct ge-
notoxic action. The role of progesterone in develop-
ment of breast cancer still remains controversial,
opposite to his protective role in development of en-
dometrial carcinoma. Androgenes similar to estro-
gens stimulate development of prostatic cancer. But
estrogens and androgens may act indirectly through
growth factors in autocrine or paracrine fashion. The
interaction between surrounding extracellular matrix
and epithelial structure may have important role in
the development of these tumors. Cancer results
from the accumulation of mutation in genes that re-
gulate cellular proliferation. Genes important for the
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obliku karcinoma dojke odgovorne su mutacije na
tumorskim supresorskim genima BRCA1 i BRCA2.
Mutacije na BRCA1 genu nalaze se i kod porodi¢nog
oblika karcinoma prostate. Mutacije TSH receptora,
kao i mutacije na sva tri Ras gena dokazane su kod
dobro diferentovanog karcinoma $titaste zlezde. Ina-
ktivacija tumorskog supresorskog gena p53 odgovor-
na je za nastanak brojnih humanih karcinoma, pa i
hormonski zavisnih. U sporadi¢nom obliku karcino-
ma, pored navedenih mutacija, mogu biti prisutne i
mnoge druge mutacije. Brojni su faktori rizika za
razvoj hormonski zavisnih tumora ukljucujudi zivotnu
dob, nadin Zzivota, dijetske navike i drugi. U radu ¢e
biti prikazana klini¢ka slika, dijagnostika i savremeni
terapijski stavovi hormonski zavisnih tumora.

MOLEKULARNE 1 BIOHEMIJSKE
KARAKTERISTIKE APOPTOZE
Ud TOKU KARCINOGENEZE

V. V. Balti¢
Institut za onkologiju, Sremska Kamenica

Apoptoza je evolutivno konzerviran i genetski od-
reden visoko regulisan, sloZen aktivni i energetski za-
vistan mehanizam celijske samodestrukcije koji sluzi
za odrzavanje homeostaze u visecelijskim organizmi-
ma. Mnogobroijni fizioloski i patoloski signali (faktori
rasta, hipoksija, toplota, radijacija, hemioterapija,
gubitak athezije i dr.), imaju sposobnost da pokrenu
apoptoticki program i da moduliraju signale u
razlicitim i kontinuiranim putevima. Neki signali smrti
u Celiji deluju preko mehanizama (Fos, TNFR), drugi
promovisu smrt (BAX) a tre¢i blokiraju promociju
¢éelijske smrti (BCL-2). Posle stimulacije za ¢elijsku
smrt, signal se prenose i amplifikuje, preko proteoli-
tickog cepanja caspaza kroz: mitohondrijalni/citohrom
C-put (BCL—-2-Apf-1->caspaza-9—-caspaza 3), ne-
mitohondrijalni put preko vezivanja za TNFR (Fas,
TRAIL receptori) -caspaza 8—~caspaza 3 kao i preko
direktnog cepanja, i aktivacije caspaza preko citoli-
tickih T-celijskih produkata. Familija BCL-2 proteina
posle signala smrti u apoptoti¢koj kaskadi moze da
doprinese inhibiranju apoptoze. U apoptozi proapop-
toticki molekuli BID, BAD i BAX se modifikuju i
translociraju. Na primer, BAD molekuli reaguju na
metabolicki stres, BID mogu da aktiviraju caspazu 8.
Apoptoticki put biohemijski komunicira sa ¢elijskom
proliferacijom. Onkoproteini c-myc, i adenovirus E1A
indukuju proliferaciju i apoptozu preko Rb proteina,
transkripcionog korepresora p300 i dr. Takode, i gu-

development of cancer regulate diverse phase of the
cell cycle, resistance to apoptosis and the response
to signals that direct cellular differentiation. Mutati-
ons in one germ-line allele of tumor-suppressor ge-
nes BRCA1 and BRCA2 are responsible for cases of
familial brest cancer. Mutations on BRCA1 gen are
present in familial prostatic cancer also. TSH recep-
tor mutations, as mutation of all of three Ras genes
have been shown in well-differentiated thyroid carci-
noma. Inactivation of tumor-suppressor gen p53 is
responsible for development of many kinds of hu-
man cancers and hormone-responsible tumors too.
Besides these mutations, in the case of sporadic tu-
mor, many others mutations may be present. Nou-
merous of risk factors are responsible for develop-
ment of hormone-responsible tumors including age,
lifestyle, diet and others. Clinical fetures, diagnosis
and current terapeutical approach of hormone-res-
ponsible tumors have been shown in this lecture.

MOLECULAR AND BIOCHEMICAL
CHARACTERISTICS OF APOPTOSIS
DURING CARCINOGENESIS

V. V. Balti¢
Institute of Oncology, Sremska Kamenica

Apoptosis is evolutionary conserved, genetically
defined, highly regulated, complex, active and ener-
gy dependent mechanism of cell self-destruction that
serves to maintain homeostasis in multicellular orga-
nisms. Numerous physiological and pathologic sig-
nals (growth factors, hypoxia, heat, radiation, che-
motherapy, loss of adhesion and others) are capable
to trigger the program of apoptosis and to modulate
the signals in different and continuous pathways.
Some cell death signals act through mechanisms
(Fas, TNFR), other promote cell death (BAX), while
there are those, such as BCL-2, that block cell death
promotion. After stimulation, death-inducing signals
are transmitted and amplified by means of proteolyt-
ic cleavage of caspase through mitochondrial/cyto-
chrome c-pathway (BCL-2->Apf-1->caspase-9->cas-
pase 3), nonmitochondrial pathway by binding to
TNFR (Fas, TRAIL receptors) caspase 8—caspase 3,
and also through direct cleavage and caspase activa-
tion via cytolytic T cell products. The family of BCL-
2 proteins, after death-inducing signal in apoptotic
cascade can contribute to the inhibition of apoptosis.
Pro-apoptotic molecules BID, BAD and BAX are mo-
dified and translocated. For example, BAD molecules
respond to metabolic stress, while BID molecules
may activate caspase 8. Apoptotic pathway commu-
nicates biochemically with cell proliferation. Onco-
proteins c-myc and adenovirus E1A induce prolifera-
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bitak funkcije p53 supresornog gena tumora, zbog
DNK ostecenja, hipoksijom kao i aktivacija onkoge-
na, dovodi do zaustavljanja Celijskog ciklusa ili apop-
toze. Mutacije protoonkogena i gena supresora tu-
mora odgovorne su za narusavanje homeostaze iz-
medu proliferacije i apoptoze. Mutacije p53 gena us-
lovljavaju pozitivhu regulaciju apoptoze Sto prouzro-
kuje kontinuiranu prekomernu proliferaciju. Takode i
ekspresija supresornih gena tumora, uslovljava preko
razlicitih mehanizama signalnih sistema proces apop-
toze. U razlic¢itim fazama karcinogeneze preko razli-
¢itih mehanizama ostvaruje se program apoptoticke
smrti. Multicentri¢na klinicka ispitivanja sa antisens
oligonukleotid BCL-2 (G3139) i u kombinaciji sa kon-
vencionalnom hemioterapijom u Non-Hodgkin B-¢e-
lijskim limfomima ili u kombinaciji sa paclitaxelom u
karcinomu prostate, pokazuje da postoji moguénost
za leCenje ovih tumora.

tion and apoptosis via Rb proteins, transcriptive core-
pressor, etc. The loss of the function of p53 tumor
suppressor gene due to DNA damage by hypoxia or
oncogene activation, lead to the cessation of cell
cycle or to apoptosis. Mutations of protooncogene
and tumor suppressor gene are responsible for the
disruption of homeostasis between proliferation and
apoptosis. Mutations of p53 gene induce the positive
regulation of apoptosis thus causing continuous and
excessive proliferation. Apoptosis may also be indu-
ced by the expression of tumor suppressor gene via
different mechanisms of signal network. In different
phases of carcinogenesis and by means of different
mechanisms the program of apoptotic death is per-
formed. Multicenter clinical trials using antisense oli-
gonucleotide BCL-2 (G3139) or in the combination
with conventional chemotherapy in case of non-Hod-
king’s lymphomas, or in combination with paclitaxel
in case of prostatic carcinoma show that there is a
possible way for the treatment of these tumors.
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EVIDENCE® - PRVI U SVETU TEHl}IOLOSKl
SISTEM PROTEINSKOG BIOCIPA

L. M. Lorens, R. I. Mekonel,
J. V. Lamont, S. P. Ficdzerald

Kompanija Randox Laboratories,
Crumlin, Antrim, Severna Irska

Jedan od osnovnih problema sa sadasnjim dijag-
nostickim testovima je nemogucnost da se izmeri
opseg analita u jednom jedinom testu i nepreciznost
dijagnoze, u smislu ogranicenih informacija. Da bi se
prevaziSao ovaj problem, kompanija Randox Labora-
tories Ltd. prva je usla u razvoj tehnoloskog dijagnos-
tickog sistema proteinskog biocipa. On je zasnovan na
nizu testova koji ¢e iz jednog uzorka istovremeno mer-
iti nekoliko najvaznijih biohemijskih markera. Paneli
testova su na jednom mestu, tako da mere klju¢ne
markere za odredeno stanje bolesti. Trenutno su dos-
tupni paneli koji ukljucuju lekove koji se zloupotreb-
ljavaju, parametre za bolesti srca, hormone fertiliteta,
tiroidne hormone, alergense i antibiotike, a u razvoju
su i ostali paneli. Da bi omoguéio automatsko testi-
ranje, Randox je nedavno prvi u svetu izbacio na trziSte
analizator bio¢ipa Evidence®. Ovaj sistem moze da
analizira 80 uzoraka na sat, s 20 testova u odredenom
nizu, $to daje broj od 3 600 testova na sat. Zbog toga
Evidence® imunoanalizator ima najuspesniji u¢inak od
svih imunoanalizatora tog tipa u svetu. Druge pred-
nosti su jo$ multianalit format koji omoguéava istovre-
meno pracenje viSe parametara. Odnosi izmedu poje-
dinacnih markera koji se mere omogucuju protein-
skom biocipu da pokazuje visoku prediktivinu vrednost
s obzirom na stanje bolesti. Koli¢ina uzorka po testu
takode je smanjena kada se uporedi sa pojedina¢nim
testovima. Na primer 10 uL uzorka na biocipu koji
sadrzi 10 testova ekvivalentno je 1 puL uzorka po testu.
Ovo je posebno vazno kod uzoraka cija je koli¢ina
ogranicena, tj. vrlo mala. Danasnji dijagnosticki testovi
zahtevaju 5 100 pL uzorka za svaki test. Tehnologija
proteinskog biocipa bi¢e vazna osnova za buduca di-
jagnosticka testiranja. Ne samo da se danas koristi za
uobicajene dijagnosticke testove, veé se lako moze pri-
lagoditi novim testovima posto su identifikovani novi
markeri. U tom smislu, novi testovi se stalno dodaju
postoje¢im dijagnostickim panelima, a veliki broj novih
dijagnostickih panela se trenutno razvija. Detaljnija ana-
liza tehnologije proteinskog biocipa i Evidence® sledi
na workshop-u.
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EVIDENCE® THE WORLD’S FIRST PROTEIN
BIOCHIP ARRAY TECHNOLOGY SYSTEM

L. M. Lawrence, R. I. McConnell,
J. V. Lamont, S. P. FitzGerald

Randox Laboratories Ltd., 55 Diamond Road,
Crumlin, Co Antrim BT20 4QY, Northern Ireland

One of the main problems with current diagnostic
tests is the inability to measure a range of analyses in
a single test and the inaccuracy of diagnosis that is
inherent with such limited information. To overcome
this problem Randox Laboratories Ltd. has pioneered
the development of the world’s first protein biochip
array diagnostic system. This is based on an array of
tests that will measure a number of key biochemical
markers simultaneously from a single patient sample.
Panels of tests (arrays) are compiled so that they
measure the key markers for a particular disease state,
panels that are currently available include drugs of
abuse, cardiac disease, fertility hormones, thyroid hor-
mones, allergens and antibiotic drug residues with a
number of other panels in the development stege. To
enable automated testing Randox has recently laun-
ched the world’s first biochip array (analyzer Eviden-
ce®. This system has ihs capability to analyse 80 pa-
tients samples per hour. With 20 tests on a particular
array this gives si throughput of 3.600 tests per hour
making Evidence® the world’s highest throughput
imunoassay analyzer. Other advantages of the system
include the milti-analyte format enabling the clinician
to monitor many parameters at once. Relationships
between the individual markers can be measured giv-
ing the potential for protein biochip arrays to have a
high predictive value with respect to disease state. The
sample volume per test is also dramatically reduced
when compared to carrying out individual tests. For
example 10 pL. sample on a biochip containing 10
tests is the equivalent of 1 uL sample per test. This is
particularly important ih samples where the volume
can be very small. Current diagnostic tests require
5 100 pL sample for each test. Protein biochip tech-
nology will be an important platform for future diag-
nostic testing. Not only is it currently being used for the
more conventional diagnostic tests but it can easily
accommodate new and innovative tests as new mark-
ers are identified. In this respect new tests are conti-
nually being added to existing diagnostic panels and a
number of new diagnostic panels are currently under
development. Full details of protein biochip array tech-
nology and Evidence® will be presented at this work-
shop.
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VISOK NIVO TEHNOLOGIJE
NEOPHODNOST d 21. VEKU

Dimension® RXL nova tehnologija
omogucava jednostavan, brz i ekonomican
proces rada u klinickoj laboratoriji

O. Jankovi¢

Interlabexim, Beograd

Aparat Dimension® RxL je jedan sistem sa mnogo
moguénosti. Zahvaljujuéi jedinstvenoj modularnoj
tehnologiji, multi senzor modulu (IMT Quik LYTE),
heterogenom modulu za imuno analize (HM) i poseb-
nom sistemu rukovanja reagensima (RMS), konfigu-
racija modula na aparatu Dimension® RxL. moze da
se prilagodi potrebama svake laboratorije. Dimen-
sion® RxL je vise nego rutinski analizator za klini¢ku
hemiju, jer se sa HM modulom mogu raditi visoko
osetljivi testovi za TSH, FT4, srcani troponin I, mio-
globin, HCG, PSA i praéenje terapije odredenih leko-
va. Modul IMT Quik LYTE omogucava odredivanje
Na+, K+, Cl za samo 48 sekundi, a moguce je ugra-
diti i elektrodu za TCO,. Poseban sistem za reagense
RMS omogucava skladistenje i programiranje pripre-
me radnog reagensa unapred za nekoliko dana. Ka-
sete sa reagensima (Flex™) automatski se ubacuju i
uklanjaju bez prekida procesa rada. Reagens u apa-
ratu je stabilan do 30 dana. Stabilnost kalibracije
iznosi izmedu dva i tri meseca. U zavisnosti od iza-
branih modula, moguce je uraditi i do 750 testova za
jedan sat. Aparat je jednostavan za rukovanje, pre
pocetka rada automatski proverava nivoe reagenasa i
uzorka i signalizira na monitoru ako nesto nije u redu.
Sistem je bezbedan jer se kivete proizvode u samom
aparatu i nakon zavrSene analize automatski zatvara-
ju. Ovim procesom zasti¢en je kadar koji radi u labo-
ratoriji, a takode izoluje se i potencijalno opasni
bioloski otpad. Potrosnja vode za jedan sat rada apa-
rata iznosi svega 3,5 litara. Dnevno odrzavanje apara-
ta je minimalno. Sve prethodno nabrojane karak-
teristike omogudcavaju jednostavan, brz, pouzdan i
ekonomican proces rada, ali ono $to je najvaznije tac-
ne i precizne rezultate.
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HIGH LEVEL OF TECHNOLOGY
A MUST FOR 21ST CENTURY

Dimension® RXL new technology enables
simple, quick economical and reliable
workflow in clinical laboratory

O. Jankovié

Interlabexim, Belgrade

The instrument Dimension® RxL is one system
with many capabilities. The unique modular technol-
ogy, multi sensor module (IMT Quik LYTE), hetero-
geneous immunoassay module (HM) and specially
designed Reagent Inventory Management System
(RMS), makes Dimension® RxL easy to configure,
according to your laboratory needs. Dimension© RxL
is more than a routine analyzer for clinical chemistry,
since HM comprises high sensitive tests for TSH,
FT4, CK-MB mass, cardiac Troponin [, MYO, HCG,
PSA and therapeutic drug monitoring. IMT Quik
LYTEt module ensures that NAt, K+ and Cl results
are available within 48 seconds. An optional TCO,-
electrode is available. System for reagents RMS mod-
ule enables storage, programming of the preparation
of the reagent a few days in advance. Reagent
Cassettes Flex™ are automatically loaded and
unloaded without routine run interruption. Reagent
on-board stability is 30 days. Calibration stability is
between 2 and 3 months. The performed throughput
is up to 750 tests per hour, dependant on the mod-
ules chosen. The instrument is simple to handle and
before the operation it checks sample and reagents
levels, signalizing eventual inefficiency on the moni-
tor. The system is safe since the cuvettes are made
on board and are automatically sealed. This guaran-
tees biohazardous waste is isolated for safe disposal,
protecting laboratory staff and saving time. Water
consumption for one hour of routine workflow is only
3,5 liters. Daily maintenance of the instrument is min-
imal. All the above-mentioned characteristics enable
simple, quick, reliable end economical workflow, and
the most important, the accurate and precise results.
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SLOBODNE TEME
FREE COMMUNICATIONS

F65

PROMENE PRIRODNIH
ANTIKOAGULANASA KOD BOLESNIKA
SA AKUTNIM INFARKTOM MIOKARDA

LECENIH TKIVNIM PLAZMINOGEN
AKTIVATOROM

S. Mandi¢-Radi¢, S. Obradouvié,
V. Subota, R. Nikolajevi¢, B. Gligi¢

Institut za medicinsku biohemiju,
Klinika za urgentnu internu medicinu,
Vojnomedicinska akademija, Beograd

Akutni infarkt miokarda (AIM) je najteza mani-
festacija ishemijske bolesti srca, a najc¢esce je posled-
ica rupture plaka i intrakoronarne tromboze. Ove pro-
cese prati aktivacija koagulacionog sistema i trom-
bocita. Na bazi toga je razvijena odgovaraju¢a anti-
tromboti¢na terapija, Ciji je cilj blokada aktivnosti
trombocita, zaustavljanje hiperkoagulabilnosti krvi i
razgradnja nastalog tromba. Cilj ovog rada bio je da
se procene promene aktivnosti prirodnih antikoagu-
lanasa kod bolesnika sa AIM koji su leceni fibrinoli-
tickom (tkivni plazminogen aktivator, tPA) uz antikoa-
gulantnu terapiju (heparin). Odredivani su protein C
(PQ) i antitrombin III (ATIII) kod 10 zdravih osoba
(kontrola) i kod 30 bolesnika sa AIM, potvrdenim po
kriterijumima WHO. Krv je uzimana po prijemu boles-
nika, (najvise 12 sati od pojave bola), a zatim 90 mi-
nuta, 24 i 72 sata posle terapije. Primenjeni su sta-
ndardni funkcionalni testovi firme Dade Behring.
Aktivacija koagulacionog sistema i trombogeneza su
potvrdene povisenim vrednostima fibrin monomera
(p< 0,001) i D-dimera (p< 0,01). Nije nadena sta-
tisticki znacajna razlika izmedju aktivnosti PC i ATIII
kontrolne grupe i pocetnih vrednosti kod bolesnika.
Snazan skok aktivnosti PC (p< 0,001) nadjen je u 90
minutu po davanju fibrinolitika. Aktivhost PC posle 24
sata se izrazito smanijila, tako da je bila znacajno niza
i od pocetne (p< 0,01), dok se dalje odrzavala bez
promena. Vrednosti ATIIl su se smanjivale tokom te-
rapije, i znacajno se razlikuju u svim tackama od po-
lazne vrednosti (p< 0,01). Visoke vrednosti PC posle
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Institute of Medical Biochemistry,
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Acute myocardial infarction (AMI) is the most se-
vere manifestation of an ischaemic heart disease,
and it is predominantly due to plaque rupture and
intracoronary thrombosis. Those processes are fol-
lowed by the activation of a coagulation system and
platelets. The blockade of platelet activation, stop-
page of blood hypercoagulability and destruction of
present thrombus are the goals of the corresponding
antithrombotic therapy. The aim of the study was to
evaluate the importance of natural anticoagulant
changes in patients with AMI who were treated with
both the fibrinolytic (tissue plasminogen activator,
tPA) and anticoagulant therapies (heparin). Protein C
(PC) and antithrombin III (ATIIl) were determined in
10 healthy individuals (control) and 30 patients with
AIM, confirmed by WHO criteria. Blood was taken
after patients’ admission to hospital (no longer than
12 hours from initial feeling the pain), and than 90
minutes, 24 hours and 72 hours after the therapy.
The standard functional Dade Behring assays were
used. The activation of the coagulation system and
the thrombogenesis were confirmed by the increas-
ing fibrin monomer (p< 0,001) and D-dimer values
(p< 0,01). No statistically significant changes in PC
and ATIIl activities were found between the control
group and the baseline values in patients. The inten-
sive rise in PC activities (p< 0,001) was found in 90th
minutes after receiving tPA. After 24 hours PC activi-
ty was remarkably decreased, moreover, it was lower
than the baseline values (p< 0,01). Thereafter, its
activity remained unchanged. The values of ATIIIl we-
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tPA poticu od uticaja fibrinolitika. Skok je znacajan za
inaktivaciju prokoagulanata, aktiviranih faktora V i
VIII, kao i inhibiciju PAI-1, koja oznacava profibrinoli-
ticko dejstvo PC. Snizenje vrednosti ATIII potice od
njegove potrosnje u reakciji sa heparinom. Dobijeni
rezultati ukazuju na znacajnu ulogu antikoagulantnih
¢inilaca tokom terapije t-PA u bolesnika sa AIM.
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UTICAJ ALUMINOSILIKATA
KAO DODATKA HRANI NA DELOVANJE
CIJANOBAKTERIJSKIH TOKSINA

G. Grubor-Lajsi¢, R. Kovacevié, Z. Svircev,
N. Andrié, B. Stani¢, S. Zori¢, B. Stancevi¢

Institut za biologiju, PMF,
Novi Sad

Cijanobakterije (modrozelene alge) proizvode Si-
rok spektar sekundarnih metabolita, koji mogu biti
vrlo toksi¢ni, kao sto su mikrocistini i nodularini. Ka-
rakteristi¢ni za odredene rodove cijanobakterija, mi-
krocistini dospevaju u vodenu sredinu (»cvetanje« vo-
de). Prisustvo ovih toksina u Zivotnoj sredini je tako
potencijalna opasnost ne samo za akvaticne orga-
nizme, ve¢ za ekosistem u celini. Mikrocistini su he-
patotoksini. Poznato je da inhibiraju protein fosfatazu
1 (PP1) i protein fosfatazu 2A (PP2A). Brojni radovi
ukazuju i na ulogu ovih cikli¢cnih heptapeptida kao
promotora kancera. U ovom radu ispitivan je uticaj
prirodnih zeolita i glina (preparat ATN), koji se doda-
ju hrani, na delovanje mikrocistina. Pacovi hranjeni
hranom sa ovim dodacima bili su izlozeni delovanju
mikrocistina iz prirodnog izvora (jezerska voda u
vreme »cvetanja«) i ekstrakta laboratorisjke kulture
Microcystis (PCC7806). Pra¢ena je aktivnost gluta-
tion S-transferaze (GST) u homogenatu jetre pacova,
jer je poznato da aktivhosc¢u ovog enzima mikrocisti-
ni formiraju konjugat sa glutationom, $to vodi do
pada u aktivnosti samog GST. Toksi¢nost mikrocisti-
na kao hepatotoksina potvrdena je i histoloskom
analizom jetre pacova. Pokazalo se da prisustvo ATN-
a u hrani za pacove kod eksperimentalne grupe, u
odnosu na kontrolnu, elimini$e Stetno delovanje mi-
krocistina.

re decreased during the therapy and significant diffe-
rences from baseline values there existed in each
observed period (p< 0,01). The high PC values after
tPA are due to the fibrinolytic process influence. The
rise is important for both procoagulants inactivation,
such as the activated factors V and VIII, and for PAI-1
inhibition, which means the profibrinolytic PC action.
Decreasing of ATIII values is due to their consump-
tion in reaction with heparin. The obtained results in-
dicate the important role of anticoagulant factors du-
ring tPA therapy in AMI patients.
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Cyanobacteria (blue-green algae) produces a
wide spectrum of secondary heavily toxic metabolites
such as microcystins and nodularins. The former,
being a characteristic of certain cyanobacterial gene-
ra, contaminate water during cyanobacterial »bloom«
therefore threatening not only the aquatic fauna, but
also an ecosystem in general. Microcystins are potent
and highly specific hepatotoxins whose toxicity is
based on inhibition of type-1 (PP1) and type-2A (PP2A)
protein phosphatase. A great number of papers point
out the role of this cyclic heptapeptides as potent tu-
mor promoter. The purpose of this study was to
investigate the impact of natural zeolites and clay
(ATN) upon microcystins. Natural microcystins (lake
water at blooming) and extract of laboratory Micro-
cystis culture (PCC7806) effects were tested with
rats fed with ATN enriched food. Glutathione S-trans-
ferase (GST) activity in rat liver homogenate was fol-
lowed to show the correspondence between our re-
sults and those telling us that the activity of this enzy-
me affects the microcystin-glutathione conjugation
therefore causing GST activity drop. Microcystin tox-
icity was confirmed also by the hystological survey of
rat liver. ATN-enriched rat food in the experimental
group eliminated toxic microcystin effect when com-
pared with the control.
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EOZINOFILIJA
KOD OBOLELIH OD TRIHINELOZE

Lj. Vorgi¢, Lj. Bacvanski, M. Frenc, Z. Papi¢

Klini¢ko biohemijska laboratorija,
Opsta bolnica »Dorde Joanovié«, Zrenjanin

Trihineloza (trihinoza) je bolest izazvana nema-
todom Trichinella spiralis. Dijagnoza se postavlja na
osnovu tipi¢ne Klinicke slike, izrazene eozinofilije i epi-
demioloskih podataka. Tok bolesti prolazi kroz 3 faze
i to intestinalnu, generalizovanu i rekonvalescentnu.
Intestinalna faza je kratka, nastaje posle inkubacije od
2 3 dana, nakon konzumiranja zarazenog mesa. Is-
poljava se muéninom, povracanjem, gr¢evima i bo-
lom u trbuhu. Drugu generalizovanu fazu, karakterisu
povisena temperatura, edemi lica, narocito perior-
izrazita eozinofilija. U ovom radu prikazane su vred-
nosti eozinofilnih granulocita i ukupnih leukocita kod
pacijenata koji su imali izrazene simptome generali-
zovane faze, a leCeni su na infektivnom odeljenju ili
ambulantno, tokom epidemije trihineloze. Od 150
pacijenata, 94% imalo je eozinofiliju u prvoj nedelji od
pojave simptoma. U drugoj nedelji od pojave simp-
toma eozinofilija je bila jos izrazenija, i javljala se kod
98% pacijenata. Prosecan apsolutni broj eozinofila u
prvoj nedelji iznosio je 2 764 u mm3, a u drugoj ne-
delji 4 834 u mm3. Kod 8 pacijenata broj eozinofila
bio je iznad 10 000 u mm3. Relativni broj eozinofila
kretao se od 10 70%. Broj Stapic¢astih granulocita,
bio je znacajno povecan, a broj eozinofilnih granulo-
cita odredivan je i u rekonvalescentnoj fazi. Dobijeni
podaci odgovaraju onima koji se mogu nadii u litera-
turi. Leukociti su odredivani na brojacu krvnih eleme-
nata Coulter MD Il serija, a eozinofilni granulociti ana-
lizom krvnog razmaza, obojenog po Pappenheim-u.
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PROTEKTIVNI EFEKTI METIONINA
I VITAMINA B,, NA FUNKCIJU JETRE
U4 HOLESTAZI
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Institut za biohemiju, Medicinski fakultet, Ni$

Ekstrahepati¢na holestaza izazvana opstrukcijom
Zu¢nih kanala dovodi do ozbiljnih ostecenja jetre. U
osnovi ovih ostecenja su strukturne i funkcionalne
promene membrane hepatocita. Posledica toga je
razvoj niza biohemijskih i funkcionalnih poremecaja:
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Trichinellosis (trichinella) is a disease caused by ne-
matode Trichinella spiralis. Diagnosis is made accor-
ding to typical clinical picture of impressive eosinophi-
lia and epidemiology datas. There are 3 phases in the
course of disease: intestinal, generalized and conva-
lescent. Intestinal phase is short, it starts after short
incubation of 2 3 days after consumption of conta-
gious meat. Typical symptoms are characterised by
nausea, vomit, convulsions and abdominal pain. The
second, generalized, phase is characterized by high
temperature, facial edema, especially periorbital part
and upper eyelid, muscle pain and an impressive eo-
sinophilia. In this work we showed eosinophile granu-
locytes and total leukocytes in patients with empha-
sized symptomes of generalized phase who were trea-
ted at the Infective departement of the hospital or out-
patiently, during trichinellosis epidemic. From the total
of 150 patients, 94% had eosinophilia at the first week
after symptomes appeared. During the second week
of getting symptomes eosinophilia was even more
ephasized at even 98% of patients. The average abso-
lute number of eosinophile at the first week was 2 746
in mm?3, at the second week it was 4 834 in mm3. In 8
patients the number of eosinophile was more than 10
000 in mm3. Relative number of eosinophile was bet-
ween 10 70%. The number of bands is significantly in-
creased. Number of eosinophile granulocytes was also
determinated in convalescent phase too. The obtained
results correlate with datas in literature. Leukocytes
were determinated by using the counter of blood ele-
ments Coulter MD Il serie, and eosinophile granulo-
cytes by analyzing peripheral blood smear, colored
according to Pappenheim.
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Serum proteins and uric acid measurements are
useful parameters in assessing hepatic function in
liver diseases. In cholestatic liver diseases, liver tissue
is hypoxic and anaerobic metabolism predominates.
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hipoksija, smanjena sinteza ATP i razvoj energetske
krize u Celijama sa pojavom sekundarne hiperurike-
mije kao i poremecaj sintetske funkcije jetre i pojava
disproteinemije. Dosadasnja istraZivanja su pokazala
da S-adenozil-metionin (SAM) ima znacajnu ulogu u
reakcijama transmetilacije i transulfuracije koje su
vazne u odrzavanju stabilnosti i fluiditeta membrane
hepatocita. S obzirom na to da vitamin B;, uc¢estvu-
je kao koenzim u resintezi metionina iz homocisteina,
cilj ovog rada bio je da se ispitaju efekti metionina i
vitamina B, na nivo serumskih proteina i mokraé¢ne
kiseline kod holestatskih pacova. U eksperimentu su
koriséeni Wister pacovi muskog pola. Zivotinje su
podeljene u 6 grupa. I-kontrola; II-»sham« operisani;
lll-pacovi s podvezanim Zuc¢nim kanalom; IV operi-
sani pacovi tretirani vitaminom B, (100 y/kg t.m. i.p.
dnevno tokom 7 dana; V-operisani pacovi tretirani sa
obe supstance i VI-operisani pacovi tretirani metio-
ninom (50 mg/kg t.m.i.p. dnevno tokom 7 dana). Zi-
votinje su Zrtvovane dekapitacijom nakon 7 dana tre-
tiranja. Serumski proteini (TP) i mokra¢na kiselina
(MK) bili su statisti¢ki znac¢ajno povecani kod pacova
sa holestazom (71,2 + 8,3 vs. kontrola 43,22 + 3,07
g/L; 65,92 + 8,6 vs. kontrola 17,85 + 8,6 pmol/L,
p<0,001). Kod operisanih zivotinja tretiranih metion-
inom koncentracije ukupnih proteina i mokraéne ki-
seline bile su znac¢ajno smanjene u odnosu na ne tre-
tirane Zivotinje (69,74% za TP i 54,45% za MK); sa vi-
taminom B, (64,04 % TP; 53,32% MK) i kod paco-
va tretiranih sa oba agensa (58,5% TP; 48,1% MK).
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S-adenozil metionin (SAM) nosilac je tiol grupe sa
dokazanim terapijskim efektima u holestazi i toksic-
nom osteéenju hepatocita. Protektivni efakat SAM-a
ogleda se u sprecavanju ostecenja mitohondrija, $to
se postize zahvaljuju¢i smanjenju oksidativnog stresa
u mitohondrijama i popravljanjem ishemijom izazva-
nih poremedaja enargetskog metabolizma hepatoci-
ta. Cilj rada bio je da se ispita hepato-protektivna
vrednost vitamina B;, i metionina u eksperimental-
nom modelu holestaze kod miseva. U eksperimentu

Decreased availability of oxygen is accompanied with
decreased ability to synthetise ATP and accumulation
of ADP and AMP in cells. This accumulated adenine
nucleotide is degraded at more rapid rate to several
purine metabolites, including uric acid. Recent stu-
dies have established the clinical efficacy of S-ade-
nosil-L-methionine in the treatment of cholestasis
associated with hepatic diseases. SAM has funda-
mental role in transmethylation and transsulphura-
tion reactions that are necessary for the maintenance
of membrane fluidity. Since vitamin B, is important
as coenzyme in methionine synthesis from homocis-
teine, the aim of this study was to investigate the
effects of vitamin B, and methionine on total protein
and uric acid level in sera of cholestatic rats. Male
Wister rats were allocated to six groups: I-control; II-
sham operated; Ill-rats with common bile duct li-
gation; [V-cholestatic rats treated with vitamin B;, (100
v/kg b.w.i.p. daily during 7 days; V-cholestatic rats
treated with both agents and VI cholestatic rats treat-
ed with methionine (50 mg/kg b.w.i.p. daily during 7
days). The animals were killed after seven days treat-
ment. Serum protein (TP) and uric acid (UA) level were
significantly increased in cholestatic rats (71.2 + 8.3
vs. control 43.22 + 3.07 g/L; 65.92 + 8.6 vs. control
17.85 + 8.6 umol/L, p<0.001). In cholestatic animals
treated with methionine level of proteins and uric acid
showed significant depletion (69.74% for TP and
54.45% for UA); with vitamin B, (64.04 % TP; 53.32%
UA) and in animals treated with both agents (58.5%
TP; 48.1% UA). Since methionine and vitamin B,
together have better influence on liver function in
cholestatic rats then agents given alone, combination
of these agents must be investigated in the future and
applied in human cholestatis therapy.
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S-adenosylmethionine (SAM) is a thiol-containing
compound with known therapeutic effects on
cholestasis and hepatotoxicity. SAM protects against
mitochondrial injury, which prevents mitochondrial
oxidant stress and improves ischemia-induced hepat-
ic energy metabolism. The aim of this study was to
investigate the protective capacity of vitamin B, and
methionin on hepatocites in experimental cholestasis
in rats. Wistar rats were divided into six equal experi-
mental groups: | control (sham operated); Il animals
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su koris¢eni miSevi Wistar soja, podeljeni u Sest eks-
perimentalnih grupa: 1 kontrola (lazno operisani);
Il grupa tretirana metioninom ili vitaminom Bi;
Il misevi sa podvezanim d. choledocusom; IV mise-
vi sa holestazom dnevno tretirani vitaminom B, (100
v/kg telesne mase. i.p. tokom 7 dana); V misevi sa
holestazom tretirani sa oba agensa; VI misevi sa
holestazom dnevno tretirani metioninom (50 mg/kg
telesne mase i.p. tokom 7 dana). Zivotinje su zZrtvo-
vane nakon 7 dana od otpocinjanja tretmana. Sred-
nje vrednosti ukupnog i direktnog bilirubina u seru-
mu bile su znacajno povecane u grupama sa induko-
vanom holestazom u odnosu na kontrolu (0,24
0,064 vs. 0,004 0,0001 pmol/L, za ukupni i 0,167

0,047 vs. 0,01 0,002 pmol/L, za direktni;
p<0,01). Nije nadena znacajnija razlika u vrednosti-
ma ukupnog i direktnog bilirubina kod miSeva iz Il
grupe u poredenju sa IV, V i VI grupom. Jedino je
direktni bilirubin pokazao blago sniZenje vrednosti
kod Zivotinja sa holestazom tretiranih vitaminom B,
u poredenju sa onima bez protektivnog tretmana a
prisutnom holestazom (0,167 0,047 vs. 0,132
0,022 pmol/L; p<0,1). Serumski nivoi alanin amino-
transferaze-ALT znacajno su nizZi u grupi bez holesta-
ze tretiranoj vitaminom B, u poredenju sa kontrol-
nom grupom (28,9 3,35 vs. 36,32 2,19 U/L,
p<0,01). Slicno sniZenje nije nadeno u grupi bez ho-
lestaze tretiranoj metioninom (32,56 3,38 wvs.
36,32 2,19 U/L). Sve grupe sa holestazom imale
su vise vrednosti ALT-a (Il 150,8 45,3; IV 72,48

34,65; V 84,2 21,141Vl 78,3 13,2 U/L) u
poredenju sa kontrolom (p<0,01). Protektivni tret-
man vitaminom B;,, metioninom i njihovom kombi-
nacijom (IV, V i VI grupa) znacajno snizava vrednosti
ALT-a u odnosu na Zivotinje sa holestazom bez pro-
tektivnog tretmana Il grupa (p<0,01). Metionin i vi-
tamin B;, mogu spreciti oste¢enje mitohondrija he-
patocita uzrokovano eksperimentalnom holestazom i
biti znacajno sredstvo u terapiji holestaze.
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Eritropoetin i odgovarajuc¢a primena gvozda vazni
su vidovi le¢enja anemije kod bolesnika s hroni¢nom
insuficijencijom bubrega. Medutim, postavlja se pita-
nje da li intravenska nadoknada gvozda vodi preza-
si¢enju transferina i veoma visokim vrednostima gvo-

treated with methionin or B1; Ill rats with common
bile duct ligation; IV cholestatic rats treated with vita-
min B, (100 y/kg b.w. ip. daily during 7 days);
V cholestatic rats treated with both agents and
VI cholestatic rats treated with methionine (50
mg/kg b.w. i.p. daily during 7 days). The animals we-
re killed after seven days of initial treatment. Average
levels of total and direct bilirubin were significantly
higher in cholestatic rats compared with control
(0.24 0.064 vs. 0.004 0.0001 pmol/L, for total
and 0.167 0.047 vs. 0.01 0.002 pmol/L, for
direct; p<0.01). There was non-significant difference
of average levels of total and direct bilirubin in rats
from Il group compared with IV, V and VI group.
Only direct bilirubin showed slightly decreasing in
cholestatic rats treated with vitamin B, compared to
cholestatic rats without protective treatment (0.167
0.047 vs. 0.132 0.022 umol/L; p<0.1). Serum
levels of alanine aminotransferase-ALT showed sig-
nificant decrease in non-cholestatic group treated
with B, compared to control (28.9 3.35 vs. 36.32
2.19 U/L, p<0.01). Similar decreasing was not ob-
served in non-cholestatic rats treated with methionin
(32.56 3.38vs. 36.32 2.19 U/L). All cholestatic
rats had higher ALT (Il 150.8 45.3; IV 72.48
34.65; V 84.2 21.14 and VI 78.3 13.2 U/L)
compared with control (p<0.01). Protective treat-
ment with B;,, methionin and both agents (IV, V and
VI group) significantly decrease ALT in cholestatic
rats compared with rats in Ill group (p<0.01). Methi-
onine and vitamin B, could prevent hepatocite mito-
chondrial injury induced by experimental cholestati-
sis, and could be important in cholestatic therapy.
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Erythropoietin and appropriate iron administra-
tion are important aspects of managing the anaemia
in end-stage renal disease (ESRD) patients. However,
concerns have been raised about parenteral iron
supplementation leading to an »over saturation« of
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Zda, sto moZe da pogorsa ve¢ postojeci oksidativni
stres kod ovih pacijenata. Poznato je da intravenska
primena gvozda u pojedinacnim dozama pogoréava
oksidativni stres kod pacijenata na hemodijalizi (HD).
S druge strane, uticaj ponavljane intravenske prime-
ne gvozda je manje proucen. Zbog toga su u ovoj
studiji markeri oksidativnog stresa (reaktivni karbonil-
ni derivati-CRD, tiol grupe-SH) i aktivnosti antioksi-
dantnih enzima superoksid dizmutaze, (SOD), gluta-
tion peroksidaze, (GPX) i katalaze, (CAT) odredivani u
plazmi i eritrocitima kod 10 pacijenata kojima je da-
vano gvozde u dozi od 625 mg (feroglukonat, Fer-
rlecit 62,5 mg) u toku 10 uzastopnih hemodijaliza.
Krv je uzimana pre prve i poslednje doze gvozda. Re-
zultati (srednja vrednost + SD) dobijeni u plazmi su
slededi:

Markeri oksidativhog stresa

transferrin and excessively high iron levels, which
may aggravate oxidative stress already present in
these patients. It is known that i.v. iron application in
a single dose increases oxidative stress in haemodial-
ysis (HD) patients. However, the effects of repeated
i.v. iron supplementation are less studied. Therefore,
in the present study, markers of oxidative stress (car-
bonyl reactive derivatives, CRD, thiol groups, SH),
and antioxidant enzyme activities superoxide dismu-
tase (SOD), glutathione peroxidase (GPX) and cata-
lase (CAT) were determined in plasma and red blood
cells (RBC) of ten pts given a total iron dose of 625
mg (ferrogluconat, Ferrlecit, 62.5 mg) during 10
consecutive HD. Blood samples were taken before
the first and the last dose of iron. The results (mean
+ SD) obtained in plasma were:

Markers of oxidative stress

pre Fe posle Fe before Fe after Fe
CRD, pmol/g prot 1,05 £ 0,22 1,14 £ 0,15 CRD, pmol/g prot 1.05 £0.22 1.14 £ 0.15
SH, mmol/L 0,58 = 0,21 0,48 = 0,20 SH, mmol/L 0.58 +0.21 0.48 = 0.20

Aktivnosti antioksidantnih enzima Antioxidant enzyme activities

pre Fe posle Fe before Fe after Fe
SOD, d/L 96 + 28 91 £ 17 SOD, d/L 96 + 28 91 £ 17
GPX, U/L 190 + 31 211 £ 37 GPX, U/L 190 + 31 211 £ 37
CAT, kU/L 36+ 14 43 £ 16 CAT, kU/L 36+ 14 43 £ 16

Sli¢ni rezultati dobijeni su i u eritrocitima (rezultati
nisu prikazani). Nadoknada gvozda popravlja hema-
toloske parametre kod bolesnika na hemodijalizi.
Korekcija anemije nije pra¢ena znacajnom razlikom u
procenjivanim markerima oksidativnog stresa. Na os-
novu ovih podataka moze se zakljuciti da terapija
gvozdem u ukupnoj dozi od 625 mg ne pogorsava
oksidativni stres kod pacijenata na HD.

F71

ODREDIVANJE INTERAKCIJA
IZMEDU DOPAMINSKOG
D1 RECEPTORA I G-PROTEINA

S. Puranovié¢!2, V. Soski¢!, J. Predié!

1Hemijski fakultet, Univerzitet u Beogradu
2Institut za bolesti djece KC Crne Gore

Dopaminski receptori pripadaju velikoj familiji re-
ceptora, sa sedam transmembranskih domena, koji
interaguju sa G proteinima (7TM receptori). Mjesta na

The similar results have also been found in RBC (data
not shown). Iron supplementation improves haema-
tological parameters in HD pts. The correction of
anaemia was not followed by significant differences
in evaluated markers of oxidative stress. Based on
this data it can be concluded that iron therapy in total
dose of 625 mg does not aggravate oxidative stress
in HD pts.

F71

DETERMINATION OF INTERACTIONS
BETWEEN DOPAMINE
D1 RECEPTOR AND G-PROTEINS

S. Puranoviél2, V. Soski¢!, J. Predi¢!

IFaculty of Chemistry, University of Belgrade
2The Institute for Children’s Diseases in Podgorica,
KC Crna Gora, Yugoslavia

Dopamine receptors belong to the large family of se-
ven-transmembrane domain G-protein-coupled re-
ceptors (7TM receptors). Regions of human dopa-
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dopaminskim receptorima koja ucestvuju u interakci-
jama sa G proteinima nisu u potpunosti definisana.
Smatra se da su poremedaji u dopaminskim recep-
torima kao i u mehanizmu prenosa signala preko
ovih receptora odgovorni za nastanak odredenih
bolesti nervnog sistema. U ovoj studiji opisana je
upotreba jednostavne in vitro metode za odredivan-
je interakcija fragmenata CPL4 hD1 receptora sa
razlicitim Ga subjedinicama. U ovu svrhu su frag-
menti CPL4 hD1 klonirani u pGEX-2T plazmid i
eksprimirani u E. coli BL21 kao fuzioni proteini sa
glutation S-transferazom (MF CPL4-GST i VF CPL4-
GST). Fuzioni proteini precis¢eni su afinitetnom hro-
matografijom na Glutathion Sepharose-i CL4B. Go
subjedinice eksprimirane su u E. coli JM109 (Ga,) i
E. coli BL21 DE3 (Go.,, i Go;y), i precis¢ene kao »His-
tag« proteini na afinitetnom matriksu Ni-NTA Sepha-
rose-i. Postojanje interakcija detektovano je na 12%
PAA gelu SDS-PAG elektroforezom, i kolorimetrijski
odredivanjem aktivnosti glutation S-transferaze. Ova
kolorimetrijska metoda omoguéava kvantifikaciju
interakcija. Utvrdeno je da je CPL4 D1 receptora
¢ovjeka odgovorna za interakcije ovog receptora sa
Go, i Go,, subjedinicama. Takode je utvrdeno da su
strukturni motivi iz MF CPL4 hD1 receptora odgo-
vorni za interakciju sa Ga.g subjedinicom, a strukturni
motivi iz VF CPL4 hD1 receptora za interakciju sa
Go., subjedinicom.

F72

UCESTALOST POJAVE HIPOSURFAKTOZE
KOD PRIJEVREMENO RODBENE DJECE

P. Radovié¢!, M. Batri¢evié?

Institut za bolesti djece KC Crne Gore, Podgorica
2Privatna biohemijska laboratorija »Dr Tomanovic«,
Podgorica

Hiposurfaktoza plu¢a novorodanceta je nedosta-
tak pluénog surfaktanta zbog nezrelosti plu¢a novo-
rodenceta. Glavni uzrok nedostatka surfaktanta je
nezrelost pluc¢a zbog skracene gestacije novoroden-
Ceta. Bolest se karakteriSte tahipnejom, dispnejom i
cijanozom sa pocetkom u prvim satima do najkasni-
je 24 sata Zivota, a zavrSava se ili letalno ili potpunim
izljeCenjem u toku nekoliko dana. Metaboli¢ka aci-
doza je jedna od klju¢nih karika u patogenetskom
lancu hiposurfaktoze plu¢a kod novorodanceta. Sho-
dno tome u pracenju acido-baznog statusa ocekuje
se pozitivan bilans H* jona u ekstracelularnim pros-
torima, smanjenje koncentracije bikarbonata u plaz-
mi, smanjenje pCO,, smanjenje pH. U Institutu za
djecije bolesti KBC Podgorica, na Odeljenju za neo-
natologiju lije¢eno je u periodu izmedu 1. 1. 1998. i

mine receptor of D1 subtype that are involved in G
protein-coupling are not well known. It is considered
that disorders in dopamine receptors as well as in
mechanisms of transduction of signals through these
receptors are responsible for developing of particular
diseases of nerve system. A simple in vitro method
has been used for estimating the interactions bet-
ween various Ga subunits and fragments of CPL4
hD1 receptor. For this purpose, fragments of CPL4
hD1 were cloned in pGEX-2T vector and expressed in
E. coli BL21 as a fusion proteins with glutathion S-
transferase (MF CPL4-GST and VF CPL4-GST). Fu-
sion proteins were purified by affinity chromatogra-
phy on Glutathione-Sepharose CL4B. Ga subunits
were expressed (Go, in E. coli JM109; Ga,, and Ga;;
in E. coli BL21 DE3), and purified on affinity matrix
Ni-NTA Sepharose. Interactions were detected on
12% polyacrilamide gels by SDS PAG electrophoresis
and by a colorimetric assay for glutathione S-trans-
ferase. Colorimetric assay can be used for quantifica-
tion of the interactions. It was shown that CPL4 of
human D1 receptor is involved in the coupling of this
receptor to Ga, and Go,, subunits. It was also shown
that structural motives from MF CPL4 hD1 receptor
are needed for interaction with Gog subunit, and
structural motives from VF CPL4 hD1 receptor are
needed for interaction with Go., subunit.

F72

INCIDENCE OF HYPOSURFACTOSA
WITH PREMATURE BABIES

P. Radoviél, M. Batri¢evic?

1The Institute for Children’s Diseases in Podgorica,
KC Crna Gora, Yugoslavia
2Private Biochemistry Laboratory »Dr Tomanovic,
Podgorica, Crna Gora, Yugoslavia

Hyposurfactosa of an infant lung is caused by lack
of lung surfactant due to immaturity of a newborn
infant lung. The main cause of lack of surfactant is
immaturity of lungs due to shortened gestation of a
newborn infant. The disease is characterised by tac-
hypnoea, dyspnoea, cyanosis, that starts in the first
hours until at least 24 hours of life and finishes either
lethally or is completely cured in the course of sever-
al days. Metabolic acidosis is one of key links in path-
ogenic chain of hyposurfactosa of lungs with new-
born infants. Following acid-base status, positive ba-
lance of H+ extra cellular areas, decrease of: concen-
tration of bicarbonate in plasma, pCO,, and pH are
expected. At the Institute for Children’s Diseases in
Podgorica (KBC Podgorica), at the Department of
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1. 01. 1999. godine 63 djece rodenih prije vremena.
Od tog vremena 54. djece (85,7%) lijeceno je od hi-
posurfaktoze plu¢a. Za potpunost dijagnoze koris¢en
je acidobazni status, pri ¢emu se iz kapilarne krvi, uzi-
manjem uobicajenim postupkom i mjerenjem na
gasnom analizatoru AVL 990 elektohemijskom meto-
dom upotpunila dijagnostika datog oboljenja i potvr-
di zakljucak koiji slijedi: ispitivanja ukazuju da se inci-
denca hiposurfaktoze kod prijevremeno rodene djece
ne razlikuje od literarnih podataka.

F73

UTICAJ NATRIJUMOVE SOLI
MONOKETOHOLNE KISELINE
NA VREDNOSTI GLUKOZE U KRVI
ZDRAVIH 1 DIJABETICNIH PACOVA

S. Koji¢!, M. Deri¢l, M. Mikouv?,
A. Raskovié3, K. Kuhajda4, S. Kevresan®

1Zavod za laboratorijsku medicinu,
Klini¢ki centar Novi Sad,
2Zavod za farmakologiju, toksikologiju i klini¢ku
farmakologiju, Medicinski fakultet, Novi Sad,
3Zavod za farmakologiju, Medicinski fakultet, Podgorica
4Institut za hemiju, PMF Novi Sad
SPoljoprivredni fakultet, Novi Sad

Dok su prve hemijske transformacije zu¢nih kiseli-
na izvodene da bi se odredila njihova struktura, danas
se posebna paznja poklanja izu¢avanju farmakoloskih
efekata sintetisanih derivata zu¢nih kiselina. Dokazan
je njihov uticaj na poboljsanje farmakokinetskih i far-
makodinamskih osobina pojedinih lekova (pre svega
insulina i oralnih hipoglikemika), a sve je vise intere-
sovanja i za njihova direktna farmakoloska delovanja.
Ovo ispitivanje izvedeno je da bi se ustanovili direktni
efekti natrijumove soli monoketoholne kiseline na
vrednosti glukoze u krvi zdravih i dijabeti¢nih pacova.
Ispitivan je uticaj jednokratne i sedmodnevne per-
oralne, supkutane i intravenske primene kiseline (2
mg/kg TT) na vrednosti glukoze u krvi, kod zdravih
(n=50) i dijabeticnih (n=50) pacova muskog pola,
soja »Wistar«, hranjenih standardizovanom ishranom
za laboratorijske zivotinje. Diabetes mellitus induko-
van je hemijskim putem, intraperitonealnom aplikaci-
jom aloksana (100 mg/kg TT), a vrednosti glukoze u
krvi odredivane su u uzorku krvi iz repne vene, po-
mocu test traka, na aparatu Accutrend Glucose mini,
Boehringer Mannheim. Poredene su vrednosti gluko-
ze u krvi nakon 3 sata (akutni tretman) i 7 dana (hro-
ni¢ni tretman) od aplikacije ispitivane zZucne soli, u
odnosu na vrednosti pre aplikacije. Najveéi hipogli-
kemijski efekat u grupi dijabeti¢nih pacova, i akutnim

Neonatology, 63 premature babies were treated in
the period from Jan. 1 1998 to Jan. 1 1999. Since
that time 54 infants suffering from hyposurfactosa
have been treated (85.7%). To make diagnosis pre-
cise, acid-base status was used, taking capillary
blood in usual way and measuring it on the gas ana-
lyzer AVL 990 by electrochemical method confirming
the diagnosis of hyposurfactosa of lungs. The con-
clusion is: our research indicates that incidence of
hyposurfactosa with premature babies does not differ
from data found in medical literature.
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THE INFLUENCE OF SODIUM
MONOKETOCHOLATE ON LEVEL
OF BLOOD GLUCOSE IN HEALTHY
AND DIABETIC RATS

S. Koji¢!, M. Deri¢l, M. Mikouv?,
A. Raskovié3, K. Kuhajda4, S. Kevresan®

Institute for Laboratory Medicine,
Clinical Center Novi Sad
ZInstitute for Pharmacology, Toxicology and Clinical
Pharmacology, Medical School Novi Sad
3Institute for Pharmacology, Medical School Podgorica
4Institute for Chemistry, PMF Novi Sad
SAgricultural Faculty, Novi Sad

In the past, chemical transformations of bile acids
were done to determine their structure. Nowadays,
particular attention is paid to pharmacological effects
of the synthetic derivatives of bile acids. It has been
proven that they improve pharmacokinetic and phar-
macodynamic features of certain medications (insu-
lin and anti-diabetic agents, above all) and there is
increasing interest concerning their direct pharmaco-
logical effects. The aim of this investigation was to
determine the direct effects of sodium monoketo-
cholate on blood glucose levels in healthy and dia-
betic rats. We investigated the impact of application
of the salt on blood glucose levels of healthy (n=>50)
and diabetic (n=50) male »Wistar« rats fed with
standardized laboratory animal food. We compared
the effects of one dose and a seven day peroral, sub-
cutaneous and intravenous treatment (2 mg/kg body
weight). Diabetes mellitus was induced chemically,
by intraperitoneal application of Aloxane (100 mg/kg
body weight), and blood glucose levels were deter-
mined from the blood of the tail vein using the test
strips (Accutrend Glucose Mini, Boehringer Mann-
heim). We compared the blood glucose levels after
three hours (acute treatment) and seven days (chron-
ic treatment) after application of the salt, with the lev-
els before the treatment. The largest hypoglycemic
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i hroni¢nim tretmanom, ostvaren je intravenskom
( 16,46% i1 18,83%), a zatim supkutanom ( 11,98%
i 12,37%) i peroralnom ( 5,41% i 6,82%) prime-
nom, iako ni jedno sniZenje nije dostiglo statisticku
znacajnost. U grupi zdravih pacova, suprotno oceki-
vanjima, ustanovljen je porast vrednosti glukoze u
krvi nakon svih nacina aplikacije Zu¢ne soli, bez obzi-
ra na duzinu trajanja tretmana, ali ovaj porast nije bio
statisticki znac¢ajan. Prisutan hipoglikemijski efekat u
grupi dijabeti¢nih pacova, iako bez statisticke znacaj-
nosti, mogao bi biti od znacaja, te rezultati zahtevaju
kritiCku proveru na ve¢em uzorku radi ispitivanja mo-
gucénosti Sire terapijske primene.

F74

INSULINU SLICNI FAKTORI RASTA
KOD OSOBA INFICIRANIH BAKTERIJAMA
HELICOBACTER PYLORI
IL1 FRANCISELLA TULARENSIS

[. Baricevi¢!l, O. Nedi¢l, J. A. Nikoli¢l,
S. Marjanovié!, E. Ristanovié?, B. Lako?

!nstitut za primenu nuklearne energije-INEP, Zemun
2Vojnomedicinska akademija,
Institut za mikrobiologiju, Beograd

Insulinu sli¢ni faktori rasta I i Il (IGF-I i -II), njihovi
vezujudi proteini (IGFBP) i IGFBP-proteaze (BP-Pr)
imaju znacajnu ulogu u ¢elijskom rastu i metaboliz-
mu. Bakterijske infekcije, pored primarnog imunog
odgovora, ¢esto izazivaju sekundarne posledice na
nivou drugih fizioloskih sistema u organizmu. Cilj
ovog rada bio je da se ispitaju promene IGF/IGFBP
sistema kod osoba inficiranih bakterijama Helicoba-
cter pylori ili Francisella tularensis, koje su izabrane
kao model sistemi. Helicobacter pylori kolonizuje
epitelni sloj zida zZeluca i proksimalni duodenum, a
mozZe izazvati gastritis, stvaranje Zeludacnog i duode-
nalnog cira, kao i adenokarcinom. Francisella tula-
rensis je uzro¢nik tularemije, u organizam prodire
kroz (ne)ostecenu kozu, disajne i gastrointestinalne
organe, a najcesc¢i simptomi su lokalna infekcija i lim-
foadenopatija sa groznicom. Koncentracije IGF-I i
IGF-II u serumu odredivane su radioimunoloskim
testovima (RIA, INEP-Zemun) uz 125] obeleZene li-
gande. IGFBP u serumu okarakterisani su autoradio-
grafski, nakon SDS-PAGE i elektrotransfera. Refe-
rentne vrednosti za IGF-I su 9 45 nmol/L, a za IGF-II
50 90 nmol/L. Rezultati su pokazali da su koncen-
tracije IGF-1i IGF-II u cirkulaciji uglavnom bliske don-
joj granici referentnog opsega kod inficiranih pacije-
nata u odnosu na kontrolnu grupu. Prosec¢ne vred-

effect in the group of diabetic rats was achieved by
intravenous ( 16.46% and 18.83%), then subcuta-
neous ( 11.98% and 12.37%) and peroral ( 5.41%
and 6.82%) therapy even though none of these
effects were statistically significant. In the group of
healthy rats, unexpectedly, we established the incre-
ase in blood glucose levels after all three kinds of
application of bile salt, regardless of the length of the
treatment, but this increase was not statistically sig-
nificant. The hypoglycemic effect that was observed
in diabetic rats, even though not statistically signifi-
cant, could be important, therefore the results re-
quire critical verification using a larger sample to in-
vestigate a possibility of therapeutic application.
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IN SUBJECTSINFECTED WITH THE

BACTERIA HELICOBACTER PYLORI
OR FRANCISELLA TULARENSIS

[. Baricevi¢!, O. Nedi¢l, J. A. Nikoli¢l,
S. Marjanovié!, E. Ristanovié?, B. Lako?

Institute for the Application of Nuclear Energy-INEP,
Belgrade-Zemun
2Military Medical Academy,
Institute of Microbiology, Belgrade

Insulin-like growth factors I and 1l (IGF-I and -II),
their binding proteins (IGFBP) and IGFBP proteases
(BP-Pr) have important roles in cell growth and
metabolism. Besides the primary immune response,
bacterial infections frequently cause secondary reac-
tions in other physiological systems in the organism.
The main purpose of this work was to examine
changes in the IGF/IGFBP system in subject infected
with the bacteria Helicobacter pylori or Francisella
tularensis, chosen as models. Helicobacter pylori
colonizes the epithelial layer of the gastric mucosa
and proximal duodenum and is a predominant cause
of chronic gastritis, gastric and duodenal ulcers and
gastric adenocarcinoma. Francisella tularensis is the
main agent in tularemia, passing through (non)dam-
aged skin, respiratory and gastrointestinal organs
into the organism, causing local infection and lym-
phoadenopathy with fever. The concentrations of
IGF-I and IGF-ll in serum were determined by
radioimmunoassay (RIA, INEP-Zemun) with ligands
labeled with 1291 IGFBP in serum were determined
by autoradiography, after SDS-PAGE and electro-
transfer. Reference values were 9 45 nmol/L for IGF-
I and 50 90 nmol/L for IGF-Il. The results showed
that IGF-I and IGF-II concentrations were generally in
the lower reference range in the circulation of infect-
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nosti za IGF-I (x + SD) kod osoba inficiranih sa H.
pylori i F. tularensis bile su: 10,9 + 3,05, odnosno
16,5 = 9,25 nmol/L. Za IGF-II dobijene su vrednosti:
55,0 + 15,94, odnosno 61,5 + 15,86 nmol/L. Auto-
radiografska ispitivanja pokazala su povecanje pris-
ustva IGFBP mase 34 kDa (IGFBP-2) kod 60% ispi-
tanika sa H. pylori i 30% sa F. tularensis uz sma-
njeno prisustvo proteinske trake IGFBP-3 (45/40
kDa) kod vecine inficiranih. Dobijeni rezultati ukazuju
da je infekcija sa H. pylori u ve¢oj meri uticala na IGF/
IGFBP sistem u serumu nego infekcija sa F. tularen-
sis.
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PROBLEM INTERFERENCIJE SALICILNE
KISELINE SA NEKIM PARAMETRIMA
U SVEZEM URINU KOD ZDRAVIH OSOBA

S. Db. Jovanovi¢!, D. Pap?

linstitut za zdravstvenu zastitu dece i omladine,
Novi Sad
Medicinski fakultet, Novi Sad

2Zdravstveni centar, Sremska Mitrovica

Problem interferencije salicilne kiseline u svezem
urinu pracen je kod 20 zdravih osoba pri jednokratnoj
oralnoj dozi od 0,5 g. Ispitivani su slededi parametri:
natrijum (metoda ISE), kalijum (metoda ISE), hloridi
(titraciona metoda sa Zivinim nitratom), fosfati (meto-
da sa amonijum-molibdatom), ukupni kalcijum (kom-
pleksometrijska metoda), urea (sa ureazom po Bert-
holetu) i kreatinin (Jaffeeova metoda sa alkalnim pi-
kratom) kao najcesce ispitivani parametri bubrezne
funkcije. Salicilati su odredeni metodom po Trinderu.
Odredene su koncentracije gore navedenih parame-
tara u momentu peroralnog davanja salicilata i posle
1, 2, 3 i 4 sata od aplikacije. Vrednosti natrijuma, hlo-
rida, ukupnog kalcijuma i fosfata pokazuju skoro rav-
nomeran pad u odnosu na pocetnu vrednost sve do
poslednjeg (Cetvrtog) sata kada dolazi do manjeg
porasta. Kalijum i urea rastu u prvom satu posle cega
se snizavaju u drugom i tre¢em satu i ponovo raste u
Cetvrtom. Kreatinin neravhomerno raste (sa snizavan-
jem u drugom satu). Promene kod natrijuma (t=
3,36), hlorida (t= 2,03), ukupnog kalcijuma (t=
5,12) i fosfata (t= 10,29) zat > 1,99 i p > 0,05 sta-
tisti¢ki su znacajne dok kod uree i kreatinina (t od
0,57 i 0,45) nema statisticke znacajnosti. Ispitivanja
in vitro direktnim delovanjem salicilne kiseline u kon-
centracijama od 10, 50, 100 i 300 mmol/L nisu po-
tvrdila znacajnije promene ispitivanih parametara.
Evidentno je da kod ispitivanih elektrolita postoji uti-

ed subjects compared with those in a control group
of healthy individuals. The mean values for IGF-I (x +
SD) in subjects infected with H. pylori and F.
tularensis were 10.9 + 3.05 and 16.5 + 9.25 nmol/L,
respectively. The values obtained for IGF-IIl were 55.0
+ 15.94 and 61.5 + 15.86 nmol/L, respectively.
Autoradiography showed increased intensity of the
34 kDa IGFBP band (IGFBP-2) in 60% of the exam-
ined cases of H. pylori and in 30% with F.tularensis,
while the IGFBP-3 protein bands were fainter (45/40
kDa) in most examined persons. The obtained results
showed that H. pylori infection had a greater influ-
ence on the IGF/IGFBP system in serum than infec-
tion with F. tularensis.
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Faculty of Medicine, Novi Sad
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The problem of interference of salicylic acid is fol-
lowed in fresh urine samples of 20 adult persons after
oral application of 0.5 g of the drug. The following
parameters were investigated: sodium and potassion
(method of ISE), chloride (method of titrimetric titra-
tion with Hg-nitrate), phosphate (method with am-
monium-molybdate), total calcium (complexometric
method) followed by BUN (urease by Bertholet) and
creatinine (Jaffee method with alcaline picrate) as the
most frequent parameters of kidney function.
Salicylates were determinated according to Trinder.
The concentrations were determined in the moment
of per oral application of salicylic acid and 1, 2, 3 and
4 hours after. The values of sodium, chloride, total
calcium and phosphate show nearly linear decrease
compared to the initial value up to the last (forth)
hour when an increase was measured. In potassium
and similar in BUN there is an increase in the first
hour followed by the decrease in 2nd, 3rd and 4th
hour. Creatinine demonstrates irregular decrease.
The changes of sodium (t= 3.36), chloride (t= 2.03),
total calcium (t= 5.12) and phosphate (t= 10.29) for
t > 1.99 and p > 0.05 are statistically significant
while BUN (t= 0.57) and creatinine (t= 0.45) did not
present significant changes. Investigations in vitro by
direct adding of salicylic acid in concentration of 10,
50, 100 and 300 mmol/L did not produce significant
changes in concentrations of investigated parame-
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caj salicilne kiseline i u malim dozama ovog leka te
da o ovome treba da se vodi ra¢una pri interpretaciji
rezultata. Efekat nastaje najverovatnije usled direk-
tnog dejstva na proksimalne ¢elije tubula bubrega.
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NIVO UKUPNOG MAGNEZIJUMA
I KALCIJUMA d SERUMU BOLESNIKA
SA DIJABETES MELITUSOM

D. Miljicovi¢!, N. Kostic¢?

IDom zdravlja Varvarin
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Razlicite studije su ukazale na povecanu ucesta-
lost nedostatka magnezijuma kod bolesnika s dijabe-
tes melitusom i postojanje veze izmedu hipomag-
nezemije i hiperglikemije. Magnezijum ima antago-
nisti¢ko svojstvo u odnosu na kalcijum i moze se
oznaciti kao fizioloski antagonist kalcijuma. Cilj rada
je bio da se odrede koncentracije ukupnog serum-
skog magnezijuma i kalcijuma kod bolesnika s dija-
betes melitusom i uporede sa nivoom ukupnog se-
rumskog magnezijuma i kalcijuma kontrolne grupe
zdravih osoba. Ispitivanje je obuhvatilo 166 dijabe-
ticara, oba pola, 97 (58,4%) Zena i 69 (41,6%) mus-
karaca, starosne dobi od 18 do 71 godine. Kontrolnu
grupu je Cinilo 30 zdravih odraslih osoba, oba pola.
Uzorci krvi uzimani su nakon dvanaestocasovnog gla-
dovanja a posle izdvajanja seruma, serum je cuvan na

20 °C do trenutka rada. Analize su radene na viSe-
kanalnom selektivnom autoanalizatoru Targa 3000,
primenom gotovih komercijalnih testova. Magnezijum
je odredivan kolorimetrijski sa ksilidil plavim, firme
Dialab, sa referentnim vrednostima 0,8 1,1 mmol/L.
Odredivanje kalcijuma zasniva se na kolorimetrijskoj
metodi firme Dialab, sa referentnim vrednostima
2,24 2,74 mmol/L. Prose¢na vrednost ukupnog se-
rumskog magnezijuma kod bolesnika sa dijabetes
melitusom iznosila je X = 0,848 + 0,17 mmol/L, a
prosec¢na vrednost ukupnog serumskog kalcijuma X
= 2,61 + 0,18 mmol/L. Prose¢na vrednost ukupnog
serumskog magnezijuma kod ispitanika kontrolne
grupe iznosila je X = 0,83 + 0,11 mmol/L,a kalciju-
ma X = 2,58 + 0,17 mmol/L. Nije bilo statisticki zna-
cajne razlike u koncentracijama serumskog magnezi-
juma izmedu dijabeticara i kontrolne grupe (t = 1,25
p > 0,05) i koncentracijama serumskog kalcijuma
dijabeticara i kontrolne grupe (t = 0,86 > p 0,05).
Hipomagnezemija je nadena kod 63 (46,6%) bolesni-
ka sa dijabetes melitusom, a u kontrolnoj grupi kod

ters. It could be concluded the investigated elec-
trolytes are influenced by salicylic acid even in slight
doses, thus one should pay close attention when
interpreting results. The effect is most probable the
consequence of direct influence of salilcylic acid on
proximal tubular cells in kidney.
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THE LEVEL OF TOTAL SERUM
MAGNESIUM AND CALCIUM

IN THE SERUM OF PATIENTS
WITH DIABETES MELLITUS

D. Miljicovi¢!, N. Kostic¢?

1Health Center Varvarin
2Health Center Krusevac

Various studies have shown that there is a mag-
nesium deficit in patients with diabetes mellitus and
the correlation between hypomagnesia and hyper
glycemia. The characteristic of magnesium is that it
is physiological antagonist with calcium. The aim of
the presented study was to determine concentrations
of the total serum magnesium and calcium in pa-
tients with diabetes mellitus and to compare it with
the level of total serum magnesium and calcium in
healthy persons’ control group. The research invol-
ved 166 diabetes patients of both sexes, 97 (58.4 %)
of them were female and 69 (41.6 %) were male. The
age was between 18 71 years. The control group
was consisted of 30 healthy adults of both sexes.
Blood samples were taken upon the 12-hour-starva-
tion and separation of serum. Serum was stored at

20 °C. Analysis were performed on multi-channel se-
lective auto-analyzer Targa 3000. Ready-to-use com-
mercial tests were used. The method used to deter-
mine magnesium was colorimetric Xylidyl Blue, Dialab
Company, with referent values 0.8 1.1 mmol/L. Cal-
cium was determined on colorimetric method, Dialab
Company, with referent values 2.24 2.74 mmol/L.
Mean value of total serum magnesium in patients
with diabetes mellitus was X=0.848 + 0.17 mmol/L.
Mean value of total serum calcium was x=2.61 +
0.18 mmol/L. Mean value of total serum magnesium
in those from control group was x=0.83 = 0.11
mmol/L, and of total serum calcium was x=2.58 +
0.17 mmol/L. Statistically significant differences in
serum magnesium concentrations between patients
with diabetes and control group (t = 1.25 p> 0.05)
and serum calcium concentrations between patients
with diabetes and control group (t = 0.86 p> 0.05)
were not observed. Hypomagnesia was found in 63
(46.6 %) patients with diabetes mellitus, and in con-
trol group in 14 (46.6 %) persons. In statistical terms
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14 (46,6%) osoba sto statisticki ne predstavlja zna-
¢ajnu razliku (p > 0,05). Postoji visoka negativna ko-
relacija izmedu nivoa serumskog magnezijuma i kal-
cijuma kod bolesnika sa dijabetes melitusom (r =

0,526, p>0,01). Prosecne vrednosti serumskog
magnezijuma i kalcijuma kod bolesnika sa dijabetes
melitusom nisu izlazile izvan okvira normalnih vred-
nosti. Visoka negativna korelacija nadena je izmedu
nivoa serumskog magnezijuma i kalcijuma koja po-
tvrduje ocuvanost fizioloskog antagonizma ovih ele-
menata i kod dijabeticara.

F77

PARAMETRI INTRAAMNIONSKE
INFEKCIJE KOD TRUDNICA U TERMINU

B. Jovoviél, B. Nati¢!, N. Lecic?,
D. Janosevié?, J. Jovanovid¢!

1Klini¢ko-biohemijska laboratorija,
Vojna bolnica, Nis
2Klinika za akuserstvo i ginekologiju,
Klinicki centar, Nis

Amnionska te¢nost Cesto se Kkoristi za procenu
biohemijskog statusa amnionske Supljine. Koncen-
tracija glukoze odredene u amnionskoj te¢nosti moze
da posluzi za brzu dijagnostiku intraamnionske infek-
cije jer je katabolizam glukoze, aktiviran neutrofilima,
primarni mehanizam ovog procesa. Neutrofili infici-
rane amnionske tec¢nosti koriste glukozu dva do tri
puta vise nego neutrofili amnionske tec¢nosti neinfici-
ranih porodilja. U trudnodi sa intraamnionskom in-
fekcijom smanjeno je oslobadanje transferina iz spe-
cifi¢nih granula leukocita uz zaklju¢ak da u ovom slu-
¢aju transferin ne ispoljava snaznu antibakterijsku
aktivnost. Cilj je bio da se proceni koncentracija tran-
sferina odredenog u amnionskoj te¢nosti 26 porodi-
lia. Porodilje su podeljene u dve grupe racunajudi
koncentraciju glukoze od 0,077 mmol/L kao gra-
ni¢nu vrednost intraamnionske infekcije. Vrednosti
glukoze odredene su na automatskom analizatoru
Axon, a koncentracija transferina sa Dipro-ovim tes-
tom imunoturbiodometrijskom metodom. Rezultati
pokazuju da je koncentracija transferina znacajno ni-
Za (p<0,001) u ne inficiranoj u odnosu na vrednost
transferina u inficiranoj amnionskoj te¢nosti. Nizi nivo
glukoze i povecan nivo transferina u amnionskoj te¢-
nosti dokaz je prisustva infraamnionske infekcije kod
porodilja.

this is not a significant difference (p> 0. 05). There is
a high negative correlation between levels of serum
magnesium and calcium in patients with diabetes
mellitus (r = 0.526 p>0.01). Mean values of serum
magnesium and calcium in patients with diabetes
mellitus were not out of normal values’ ranges. High
negative correlation between levels of serum magne-
sium and calcium was found. It confirms the fact that
the physiological antagonism of these elements is
preserved even in patients with diabetes.
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THE PARAMETERS OF INTRAAMNIOTIC
INFECTION AT DELIVERY

B. Jovoviél, B. Nati¢!, N. Lecic?,
D. Janosevié?, J. Jovanovid¢!

IClinical-Biochemical Laboratory,
Military Hospital, Nis, Yugoslavia
2Clinic for Obstetric and Ginecology,
Clinical Center, Nis, Yugoslavia

Amniotic fluid is very often used to assess the
microbiological state of the amniotic cavity. The glu-
cose concentration of amniotic fluid has predictive
value for the rapid diagnosis of intraamniotic infec-
tion. Evidence hase been reported suggesting that
glucose catabolism by activated neutrophyls is the
primary mechanism involved in these processes.
Neutrophyls obtained from infected amniotic fluid
consume dlucose at a rate two or three times higher
than neutrophyls from non-infected patients. The
transferrin is reduced from specific granular leuko-
cytes in infected amniotic fluid at delivery. Then,
transferin does not show strong anti-bacterium acti-
vity. The main topic of this study was to evaluate the
concentration of transferin in amniotic fluid obtained
from 26 patients at delivery. The patients were divid-
ed into two groups considering the concentracion of
glucose of 0,077 mmol/L. Glucose was estimated
routinely on standard Axon analyser. The transferrin
concentration was determinated by immunoturbidi-
metric assay Dipro diagnostic. The significantly hig-
her transferrin level (p<0.001) was detected in amni-
otic fluid of infected in comparison to non-infected
patients. Lower glucose level and increase transferrin
level is evidence of presence of intraamniotic infec-
tion at delivery.
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ZNACAJ DIFERENCIJALNE
DIJAGNOSTIKE U ODREDIVANJU
KONCENTRACIJE LAKTATA d LIKVORU
KOD PACIJENATA S BAKTERIJSKIM
I VIRUSNIM MENINGITISOM

N. Maksié!, S. Nikoli¢2

Institut za medicinsku biohemijii,
Klinicki centar Srbije, Beograd
2Institut za infektivne i tropske bolesti,
Klinicki centar Srbije, Beograd

Koncentracija laktata u likvoru odredivana je kod
pacijenata sa purulentnim (15), tuberkuloznim (6) i
virusnim meningitisom (25). Kontrolnu grupu cinilo
je deset pacijenata sa meningealnim sindromom ¢iji
je citobiohemijski nalaz likvora bio normalan. Kod
svih pacijenata sa purulentnim meningitisom vred-
nosti koncentracije laktata u likvoru bile su poviSene
(>6,2 mmol/L). NajviSe vrednosti laktata (>15
mmol/L) odredene su kod pacijenata sa razvojem
respiratorne insuficijencije. Poredenjem vrednosti
koncentracija laktata dobijenih kod pacijenata sa
purulentnim meningitisom i ostalih grupa dobijena je
statisticki znacajna razlika (p< 0,01). Koncentracije
laktata bile su u korelaciji sa vrednostima broja
leukocita (r = 0,78, p<0,01) i stepenu zastupljenosti
polimorfonukleara u likvoru (r = 0,80, p<0,01). Po-
vecane koncentracije laktata (> 2,95 mmol/L) dobi-
jene su kod svih pacijenta sa tuberkuloznim meningi-
tisom, a i razlika izmedu ovih vrednosti i vrednosti
dobijenih kod pacijenata sa virusnim meningitisom i
meningealnim sindromom bila je statisticki znacajna
(p< 0,01). Koncentracija laktata u likvoru pacijenata
sa virusnim meningitisom i meningealnim sindromom
nije se statisticki znacajno razlikovala (p >0,05).
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KORELACIJA DVOVALENTNIH JONA
SA KREATININOM U SERUMU
BOLESNIKA NA DIJALIZI

N. Kosti¢!, B. Gagié?, S. Dordevié-Cuvetkovic!

1Biohemijska laboratorija,
Zdrauvstveni centar, Krusevac
2Apotekarska ustanova, Krusevac

S napredovanjem hroni¢ne bubrezne insuficijen-
cije (HBI) nastaju ireverzibilna oste¢enja funkcional-
nih jedinica nefrona i definitivni gubitak odredenih
funkcija bubrega, na primer ekskretorne. Usled toga
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DIFFERENTIAL DIAGNOSTIC
SIGNIFICANCE IN DETERMINATION
LIQUOR LACTATE IN PATIENTS WITH
BACTERIAL AND VIRAL MENINGITIS

N. Maksi¢!, S. Nikolié?

nstitut of Medical Biochemistry,

Clinical Center of Serbia, Belgrade
2Institut of infective and tropic diseases,

Clinical Center of Serbia, Belgrade

Liquor lactate concentration was determined in
patients with purulent (15), tuberculous (6) and viral
meningitis (25). Ten patients with meningeal syn-
drom with normal cytobiochemical liquor analysis
comprised the control group. In all patients with
purulent meningitis lactate values were increased
(>6,2 mmol/L) and the highest values (>15 mmol/L)
were determined in patients with concurrent develop-
ment of respiratory insufficiency. Statistically ana-
lysed liquor lactates values in patient with purulent
meningitis were significantly higher when compared
to other examined groups of patients (p< 0,01). The
lactate values correlated with total leukocyte count (r
=0,78, p<0,01) and liquor polimorphonuclears rate
(r=0,80, p<0,01). Increased lactate values (> 2,95
mmol/L) were also found in all patients with tubercu-
lous meningitis and the difference between these val-
ues and values obtained in patients with viral menin-
gitis and meningeal syndrom were statistically signif-
icant (p< 0,01). There was no difference between
liquor lactate of patients with viral meningitis and tho-
se with meningeal syndrom (p >0,05).
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CORRELATION BETWEEN TWO-VALENCE
IONS AND CREATININ IN SERUM
OF HAEMODIALYZED PATIENTS

N. Kosti¢!, B. Gagié2, S. Dordevié-Cvetkovi¢!

IBiochemistry Laboratory,
Health Center, Krusevac
2Pharmaceutical Institution, Krusevac

Kidney loses some functions: for example excre-
tion, when chronic kidney insufficient (CKI) progres-
sion. Disordered metabolism of two-valence ions,
calcium and phosphate, in serum is consequence of
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nastaje poremecaj metabolizma dvovalentnih jona u
serumu, kalcijuma i fosfora. Ispitivano je 95 osoba
oba pola. Osobe s normalnom funkcijom bubrega
predstavljale su kontrolnu grupu (N=20), korelativne
po polu i starosti s grupom bolesnika (N=75) sa hro-
nicnom bubreznom insuficijencijom u terminalnoj
fazi koji se lece ponovljenim hemodijalizama na Inter-
nom odeljenju bolnice u Krusevcu. Ispitanici su pre-
ma vrednostima kreatinina u serumu, razvrstani u tri
grupe (grupa D1 kreatinin<1000 pmol/L; D2 od 1001
1500 umol/L; D3>1501 umol/L). Cilj je bio da se
ispita da li se sa porastom vrednosti kreatinina me-
njaju koncentracije dvovalentnih jona (kalcijuma i
fosfora) u serumu bolesnika na dijalizi. Odredivana je
i aktivnost alkalne fosfataze koja zajedno sa ovim jo-
nima odrazava stanje kostanog metabolizma. Svi pa-
rametri ispitivani su gotovim komercijalnim testovima
firmi: Bio Systems (urea kineticki), Elitech (kreatinini
po Jaffe-u i kalcijum kolorimetrijski), Dialab (aktiv-
nost alkaline fosfataze, IFCC), a fosfor vlastitim rea-
gensima na biohemijskom analizatoru Targa 3000.
Statistickom obradom uocava se znacajno visi t za
sve ispitivane parametre na nivou p<0,01. S poras-
tom kreatinina fosfor pokazuje trend porasta ali upo-
redujudi vrednosti izmedu grupa bolesnika statisticka
znacajnost postoji izmedu grupa D1 i D3 (t=3,2;
p<0,01), D2 i D3 (t=3,08; p<0,01). Hipokalcemija
je, u odnosu na K@, prisutna u svim grupama na ni-
vou znacajnosti p<0,01, uravnoteZena je sa tenden-
cijom pada kod bolesnika sa HBI (D1=2,07 mmol/L;
D2=2,03 mmol/L, D3=1,99 mmol/L), a u negativnoj
korelaciji je sa kreatininom u serumu. Alkalna fosfa-
taza pokazuje statisticku znacajnost u odnosu na KG
(t=0,01; p<0.01). Izmedu grupa znacajna je samo
kod D1 i D2 pa se zakljucuje da ne prati porast kre-
atinina. Hipokalcemija, a posebno hiperfosfatemija,
znak su definitivnog iscrpljenja nefrona i smatraju se
jednim od osnovnih patofizioloskih mehanizama.
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UTICAJ INTRAVENTRIKULARNO
INJEKTOVANOG KOLHICINA
NA APOPTOZU CELIJA
d HIPOKAMPALNOM GIRUSU PACOVA

B. Milojkovi¢!, M. Rajkovi¢!, A. Isakovicé?,
T. Kravié2, V. Bumbasirevi¢!, B. DPuric¢ic¢!

Institut za biohemiju
2Institut za histologiju i embriologiju, Medicinski
fakultet, Beograd

Kolhicin je agens koji se vezuje za za tubulin i
inhibira agregaciju mikrotubula. Direktna aplikacija
ovog agensa u razli¢ite regione mozga izaziva neuro-
toksicne efekte. U ovoj studiji je ispitivan efekat intra-

that. Thus, we have examined 95 persons, both se-
xes. Control group (N=20) was compared with group
patients (N=75) with CKI in terminal phase who were
on therapy. There were three groups of patients com-
pared by creatinin in serum (group D1<1000 pmol/L;
D2 1001 1500 pmol/L, D3>1501 umol/L). The aim
of the study was to find if increase of creatinin affects
concentration of Ca and PO, ions in serum of pa-
tients with CKI. Activity of AP was determinated,
which with Ca and PO, reflected bone metabolism.
All parameters were determinated by finished factory
tests: Bio Systems (urea), Elitech (creatinin, Ca),
Dialab (AP). Statistical analyses show higher t for all
parameters for p<0,01. Creatinine tends to increase
when phosphate increases. There were statistically
significant differences between D1 and D3 group
(t=3.2; p<0.01), D2 and D3 (t=3.03, P<0.01).
Hipocalcemia was present in all groups in compa-
rison to control group, it had tendency to decrease
in patients with CKI (D1=2.07 mmol/L; D2=2.03
mmol/L and D3=1.99 mmol/L) and it was in nega-
tive correlation with creatinine in serum. AP show sta-
tistical significance in comparison to control group
(t=0.01; P<0.01). It was statistically significant cor-
relation between D1 and D2 group which means that
activity of AP did not follow increase of creatinine. Hi-
pocalcemia and hiperphosphatemia were sign of fa-
tigue of nephrone. They are one of the basic patophi-
siological mechanism.
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THE EFFECT OF INTRAVENTRICULARY
INJECTED COLCHICINE ON APOPTOSIS
OF CELLS IN THE HYPOCAMPAL
GYRUS OF RATS

B. Milojkovi¢!, M. Rajkovié!, A. Isakovic?,
T. Kravié2, V. Bumbasirevi¢!, B. Puricic¢!

Institute of Biochemistry
2Institute for Histology and Embryology,
University School of Medicine, Belgrade

Colchicine, a chemical that binds to tubulin and
inhibits microtubule assembly, directly applicated
into various brain regions has neurotoxic effect. In
this study we have investigated the effect of intraven-
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ventrikulamo injektovanog kolhicina na Celije hipo-
kampalnog girusa. Wistar pacovi su anestezirani hlo-
ral hidratom. Kolhicin je injektovan uz pomo¢ stere-
taksickog rama u levu bo¢nu komoru (2 mmol/L).
Kontrolnim Zivotinjama je injektovana identi¢na
zapremina vestacke cerebrospinalne te¢nosti. Zivoti-
nje su posle 48h anestezirane hloral hidratom, per-
fundovane kroz ascedentnu aortu 0.5% NaNO> a
zatim je tkivo fiksirano 4% paraformaldehidom ili
2,5% glutaraldehidom. Mozak je brzo izdvajan iz lo-
banjske duplje i suspendovan u fiksativ (paraformal-
dehid ili glutaraldehid). Tkivo je zatim obradivano i
kalupljeno u parafin (za svetlosnu mikroskopiju) ili
EPON (za elektronsku mikroskopiju). Tip celijske
smrti indukovane kolhicinom definisane detektova-
njem jednolancanih prekida DNK, koris¢enjem Td-
NEL tehnike. Veliki broj ¢elija hipokampusa pokazao
je je TUNEL pozitivnu reakciju 48h nakon jedno-
kratnog intraventrikulamog injektovanja kolhicina.
Bojenjem hipokampalnih ise¢aka hematoksilin-eozi-
nom pokazane su morfoloske promene karakter-
isti¢ne za apoptozu. Elektronsko-mikroskopska ana-
liza ultratankih ise¢aka takode je detektovala pro-
mene tipi¢ne za apoptozu u ¢elijama hipokampusa i
u cCelijama ependima komora. Apoptoza nije zapa-
Zena u ise¢cima mozga Zivotinja iz kontrolne grupe,
osim u zoni oko injekcione povrede. Ova studija je
pokazala da intraventrikulamo injektovan kolhicin in-
dukuje apoptozu u ¢elijama hipokampusa.
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QlJAGNOSTIéKA VREDNOST
SRCANIH MARKERA U AKUTNOM
KORONARNOM SINDROMU
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R. Obrenovié?, M. Golubovic?, I. Obradovic?,
V. Burdevi¢-Obradovic?, M. Dajak?,

G. Kartaljevié?, B. Zugic?

IDedinje Institut za kardiovaskularne bolesti, Beograd
2Institut za medicinsku biohemiju,
Klinicki centar Srbije, Beograd

Biohemijski markeri ostecenja miokarda imaju
znacajnu ulogu u dijagnostikovanju akutnog korona-
rnog sindroma, posebno kod bolesnika sa nespeci-
ficnim klinickim i EKG nalazom. d uzorcima krvi uze-
tih kod 20 bolesnika sa akutnim infarktorn miokarda
(AIM) i 6 bolesnika sa nestabilnom anginom pectoris
na prijemu i 4, 8, 16, 24, 48 i 72 sata posle prijema
u koronarnu jedinicu odredivani su troponin T (cTnT)
na ES300 analizatoru (Boehringer Mannheim), mio-
globin (Mi) na Behring Elisa-Procesoru Il, ukupna CK
i CKMB na Synchronu CX 5 analizatoru (Backman) i
masena koncentracija CKMB (CKMBm) na IMX anal-

tricular colchicine on cells of hippocampal gyrus.
Wistar rats were anaesthetised with Chloral hydrate
and stereotoxically injected with colchicin into the left
lateral ventricule (2 mmol/L) 48h before sacrifice.
Control animals were injected with the same volume
of ACSF. For histochemistry, rats were anaestetised
with chloral hydrate, perfused through the ascending
aorta with 0.5% NaNO,, followed by fixation with 4%
paraphormaldehyde or 2.5% glutaraldehyde. The
brains were rapidly dissected and immersed in the
same fixative. The tissue was later processed and
embedded in parafin for light microscopy and EPON
for electron microscopy. We have also characterized
the mode of neuronal cell death, induced by col-
chicine by detecting single DNA strand breaks using
the TUNEL technique. Many hippocampal cells, 48h
after a single inraventricular injection of colchicine
exhibited a positive TUNEL reaction. Hematoxillin-
eosin staining of hippocampal sections reveals fea-
tures fitting morphological criteria for apoptosis.
Electron microscopy analysis of ultra thin sections
also reveals features of apoptosis in these cells. Apo-
ptotic morphology was also observed in the ependy-
mal cells. No apoptotic cells were observed in brain
sections obtained from control rats, except in the
area around the place of injection. Our study shows
that intraventriculary injected colchicine induced
apoptosis of cells in hippocampus.
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CORONARY SYNDROME
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G. Kartaljevié?, B. Zugic?

IDedinje Institute of Cardiovascular Diseases, Belgrade
2Institute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade

Biochemical markers of myocardial injury have an
important role in the diagnosis of acute coronary syn-
drome particular in patients with unspecific clinical
symptoms and ECG findings. Serum samples from
20 patients with acute myocardial infarction (AIM)
and 6 patients with unstable angina were obtained on
admission and 4, 8, 16, 24, 48 and 72 hours after
admission to the coronary care unit. We determined
troponin T (cTnT) on ES300 analyzer (Boehringer
Mannheim), myoglobin (My) on Behring Elisa-Pro-
cesor lI, total CK i CKMB on Synchronu CX 5 analy-
zer (Backman) and CKMB mass (CKMBm) on IMX



Jugoslov. Med. Biohem. 2002.; 21 (2)

215

izatoru (Abbott). U istraZivanje su uklju¢eni samo oni
bolesnici koji su se javili u bolnicu 1 6 sati od pojave
bola u grudima. Uzimani su uzorci krvi i u kontrolnoj
grupi od 12 bolesnika sa ortopedskim operacijama.
Za procenu dijagnosticke vrednosti ispitivanih para-
metara primenjena je ROC analiza. Bolesnici sa AIM:
Izracunate povrsine ispod krivih ROC AUC za vre-
menski interval 4 sata posle prijema iznose: za cTnT =
0,9879; CKMBm = 0,9111; CKMB = 0,9278; za Mi
= 0,8139; za CK = 0,6333. Za isti vremenski inter-
val, pri »cuttof« vrednostima od 0,05 ng/mL za cTnT,
16,3 ng/mL za CKMBm i 16 U/L za CKMB nadene su
odli¢ne dijagnosticke efikasnosti (0,96 za cTnT, 0,93
za CKMBm i 0,89 za CKMB), osetljivosti (0,93 za
cTnT, 0,93 za CKMBm i 0,93 CKMB), specifi¢nosti
(1,00 za cTnT, 0,92 za CKMBm i 0,83 za CKMB),
pozitivne i negativne prediktivnhe vrednosti koje se
nalaze izmedu 0,87 i 1,00 pri dijagnostikovanju AIM.
Bolesnici sa anginom pectoris: na prijemu su bile
normalne vrednosti za ¢cTnT i CKMBm da bi porasle
posle 16 sati od prijema. Src¢ani markeri cTnT,
CKMBm i CKMB sa visokom dijagnostickom tac-
nos¢u obezbeduju ranu identifikaciju i potvrdu AIM.
cTnT potvrduje ili iskljucuje dijagnozu akutnog ko-
ronarnog sindroma 16 sati posle prijema.
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Sve vedi klini¢ki znacaj odredivanja koncentracije
jonizovanog magnezijuma (iMg), jedine fizioloski
aktivne forme, u sirokom spektru patofizioloskih sta-
nja, nalaze da referentne vrednosti budu dobro defi-
nisane. Primena komercijalnih analizatora zasnovanih
na jon-selektivnim elektrodama je jedina pouzdana
metoda za rutinsko klinicko odredivanje iMg u krvi.
Prikazano istraZivanje je realizovano sa jonoanaliza-
torom AVL988-4 (AVL List GmbH) koji koristi visoko
precis¢enu jonoforu ETH 7025 selektivnu za iMg. U
serumu se koncentracije iMg i jonizovanog kalcijuma
smanjuju sa pove¢anjem pH zbog njihove konkuren-
cije sa vodoni¢nim jonima za vezivha mesta na albu-
minu i drugim proteinima. Ispitivanje je izvedeno sa
163 zdrava dobrovoljca (113 muskaraca, 50 Zena)
starosti od 18 do 77 godina. Krv je sakupljena anaer-

analyzer (Abbott). This study included only patients
who arrived in hospital within 1 6 hours after the
onset of chest pain. Serum samples were obtained in
control group of 12 patients who underwent ortho-
pedic surgery. To access diagnostic accuracy of
studied markers we used ROC analysis. Patients with
AIM: calculated areas under curves ROC AUC 4
hours after admission were: for cTnT=0.9879; for
CKMBm=0.9111; for CKMB=0.9278; for Mi=
0.8139; for CK=0.6333. For the same time interval
at cutoff values of 0.05 ng/mL for ¢cTnT, 16.3 ng/mL
for CKMBm and 16 U/L for CKMB we found excellent
diagnostic efficacy (0,96 for cTnT, 0,93 for CKMBm,
0.89 for CKMB), sensitivity (0.93 for cTnT, 0,93 for
CKMBm, 0.93 for CKMB), specificity (1.00 for cTnT,
0.92 for CKMBm, 0.83 for CKMB), positive predictive
and negdative predictive values ranged from 0.87 and
1.00 in diagnosis of AIM. Patients with unstable angi-
na: on admission there were normal values also for
CKMBm and cTnT but their values raised after 16
hours. Cardiac markers ¢cTnT, CKMBm and CKMB
with high diagnostic accuracy confirm early identifi-
cation of AIM. cTnT confirm or exclude the diagnosis
of acute coronary syndrome 16 hours after admi-
ssion.
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Growing clinical importance of determination of
concentration of ionized magnesium (iMg), the only
physiologically active form, in a broad spectrum of
pathophysiological conditions, prescribes for the ref-
erence values to be well defined. The application of
commercial analyzers based on ion-selective elec-
trodes is the only reliable method for routine clinical
determination of iMg in blood. The presented study
was realised with the ionanalyzer AVL988-4 (AVL List
GmbH) which used a highly purified ETH 7025 iono-
phore that is selective for iMg. In serum iMg and ion-
ized calcium concentrations decrease with increased
pH because of their competition with hydrogen ions
for binding sites on albumin and other proteins. The
examination was performed on 163 healthy volun-
teers (113 males, 50 females) aged ranging from 18
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obno u plasti¢ne »Terumo« vakutejnere sa koagula-
cionim aktivatorom za serum. $to pre su odredivane
koncentracije iMg kao i koncentracije kalcijumovih
(iCa), natrijumovih (iNa) i vodoni¢nih jona (pH vred-
nost). Dobijene veli¢ine za referentne intervale odre-
dene neparametarskom statistickom metodom kao i
za srednje vrednosti su sledece (izrazeno u mmol/L):
iMg (0,67 0,87, 0,76), iCa (1,10 1,36, 1,25), iCa
(korigovano na pH 7.4) (1.15 1.35, 1.26), iNa
(136,40 145,28, 141,28) i pH (7,34 7,59, 7,41).
Koriséeni analizator se pokazao kao pouzdani uredaj
za pradenje raznih fizioloskih stanja. Ne postoji jos
nijedna preporucena standardizovana procedura od-
redivanja iMg kao ni precizno definisana povezanost
koncentracije iMg i koncentracija jona vodonika i pro-
teina. Takode, nije dovoljno ispitano postojanje inter-
ferencija. Svaki od tri danas postojeca tipa analizato-
ra kao i brojni tipovi vakutejnera daju razlicite vred-
nosti za iMg ispitivanog uzorka. Literaturni izvori o
iMg iznenaduju raznolikos¢u citiranih srednjih vred-
nosti, referentnih intervala i njihovih $irina. Zbog sve-
ga iznesenog prikazani rezultati predstavljaju samo
prvi pokusaj u ustanovljenju referentnih vrednosti na-
Se populacije. Medutim, izvesni publikovani podaci,
zatim cinjenica da uocene niske koncentracije iMg u
serumima sa visokim pH vrednostima nisu matema-
ticki korigovane i najposle neadekvatna ishrana na-
Seg stanovnistva, uzeto sve zajedno, sugeriSu uzi re-
ferentni opseg i neSto vise koncentracije referentnih
granica za iMg u odnosu na predstavljene vrednosti.
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Cilj ove studije bio je odredivanje ukupnog antiok-
sidativhog kapaciteta (TAC) u plazmi u odnosu na
hemokoncentraciju pacijenata posle hemodijalize
(HD). Ispitano je 36 pacijenata podvrgnutih regu-
larnoj HD. Oni nisu bili pusaci i niko nije primao
antioksidanse. Pacijenti su bili dijalizovani 3 puta
nedeljno, 4 5 ¢asova. Uzimani su uzorci krvi pre i po
HD. Nivo TAC-a je odredivan testom firme RANDOX
(Krumlin, Vel. Britanija), a broj eritrocita, nivo he-
moglobina i hematokrita uobicajenim metodama.
Pre HD, nivo TAC-a je imao znacajno viSu vrednost,

to 77 years old. Blood was collected anaerobically by
plastic »Terumo« vacutainer blood collection tubes
with clot activator for serum. As soon as possible iMg
concentrations as well as concentrations of calcium
(iCa), sodium (iNa) and hydrogen ions (pH value) we-
re determined in serum. The obtained values for the
reference intervals determined by nonparametric sta-
tistic method and for mean values were as follows
(expressed in mmol/L): iMg (0.67-0.87, 0.76), iCa
(1.10 1.36, 1.25), iCa (corrected at pH 7.4) (1.15
1.35, 1.26), iNa (136.40 145.28, 141.28) and pH
(7.34 7.59, 7.41). The utilised analyzer proved to be
a reliably device in monitoring of various physiologi-
cal states. There is still no any recommended stan-
dardized procedure for iMg determination as well as
accurately defined relationship between iMg concen-
tration and concentrations of hydrogen ions and pro-
teins. Also, the existence of interferences is insuffi-
ciently investigated. Each of three today existing
types of analyzers, like numerous types of vacuta-
iners, gives dissimilar values for iMg of the examined
sample. Finally, literature sources about iMg surprise
with diversity of cited mean values, reference intervals
and their broadnesses. These results therefore present
only the first attempt to establish the reference values
of our population. However, some published data,
secondly, the fact that noticed low iMg concentrations
in serums of high pH values were not mathematically
corrected and, in the end, nonadequate diet of our
inhabitants, taken together, suggest the narrower ref-
erence range and some higher concentrations of re-
ference limits for iMg than those presented here.
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The aim of the study was to determine whether
the hemoconcentration in patients after hemodialysis
(HD) session influence on plasma total antioxidative
capacity (TAC) level. A number of 36 patients under-
going regular HD were examined. None of them
smoked or received any antioxidants. The patients
were dialyzed 3 times per week for 4 5 hours. The
blood samples were withdrawn before and after HD.
TAC level was determined by using the combination
assay kit from RANDOX (Crumlin, Great Britain) and
the ordinary tests were performed for red blood cell
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1,49+0.1 mmol/L u poredenju sa vrednostima posle
HD, 1,29+0,1 mmol/L (p< 0,001). Pre HD dobijen je
nizi broj eritrocita, 3,2+ 0,6x1012/L u odnosu na niji-
hov broj po HD, 3,88+ 0.9x1012/L kao i nivo hemo-
globina, 100+19 g/L v.s. 118+27 g/L i hematokrita,
27,95+5,8 % v.s. 33,0+8,1 %. Zbog hemokoncen-
tracije, ocekivani nivo TAC-a bio je 1,49 mmol/L (u
odnosu broja eritrocita po HD); ocekivani nivo TAC-a
bio je 1,75 mmol/l (u odnosu nivoa hemoglobina po
HD); ocekivani nivo TAC-a bio je 1,76 mmol/l (u
odnosu hematokritske vrednosti po HD). Dobijeni
rezultati pokazuju da postoji znacajno niza TAS vred-
nost po HD koja je izrazenija u poredenju sa brojem
eritrocita, nivoom hemoglobina i hematokrita odredi-
vanih po HD. Ova ispitivanja mogu doprineti, osim za
nivo TAC-a, i za korekciju drugih parametara, dobi-
venih posle HD, zbog postoje¢e hemokoncentracije.
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ODREDIVANJE URINARNOG
METANEFRINA, VANILMANDELICNE
KISELINE 1 5-HIDROKSI-INDOL SIRCETNE
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FEOHROMACITOMA
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V. Arsova, T. Gruev
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Kliniku za endokrinologiju i bolesti metabolizma,
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Potvrdivanje ili iskljucivanje feohromacitoma kod
suspektnih hipertenzivnih pacijenata moze biti tesko.
Cilj ove studije bio je da se utvrdi koji je test bolji za
isklju¢ivanje feohromacitoma. Vrednosti 24-¢asovnog
urinarnog metanefrina i vanilmandeli¢ne kiseline bili
su odredeni pri ispitivanju grupa od 68 zena i 28
muskaraca sa Klinicki isklju¢enim feohromacitom i
normalnim vrednostima urinarnih kateholamina.
Specifi¢nost oba testa bila je odredena. Specifi¢nost
urinarnog metanefrina iznosila je 97% kod zena i 90%
kod muskarca, Sto predstavlja 3% lazno pozitivnih
rezultata kod Zene i 10% kod muskaraca. Specific-
nost vanilmandeli¢ne kiseline bio je 91% kod Zena i
85% kod muskaraca, Sto ¢ini 9% lazno pozitivnih re-
zultata kod zene i 15% kod muskaraca. Vedi procenat
lazno pozitivnih rezultata bio je utvrden kod muskara-
ca, verovatno kao rezultat vise izloZenosti stresnim
situacijama. Ovi rezultati potvrduju da je urinarni me-
tanefrin sigurniji test za aktivnost simpatikusa i moze
da bude korisnije sredstvo u iskljucivanju feohroma-
citoma od vanilmandeli¢ne kiseline. Pri odredivanju

count, hemoglobin and hematocrit level. Before the
HD session TAC showed significantly higher level
1.49+0.1 mmol/L compared to the level after the HD,
1.29+0.1 mmol/L (p<0.001). Lower red blood cell
count was found before the HD, 3.2+0.6 x1012/L. com-
pared to the count 3.88+0.9x1012/L. and so were the
level of hemoglobine, 10.0+1.9 g/L v.s. 11.8+27.9 g/L
and hematocrit, 27.95+5.8% v.s. 33.0+8.1%. Due to
hemoconcentration, expected TAC level was 1.49
mmol/L (related to red blood cell count after HD);
expected TAC level was 1.75 mmol/L (related to hemo-
globin level after HD); expected TAC level was 1.76
mmol/L (related to hematocrit level after HD). The
obtained results show that significantly decreased TAC
level after HD session was more expressed when
compared with red blood cell count, hemoglobin and
hematocrit level determined after HD. These findings
may contribute, beside TAC level, also for other
parameters correction, obtained after HD session,
due to existing hemoconcentration.
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Confirming or excluding pheochromocytoma in
suspected hypertensive patients may be difficult. The
purpose of this stady was to identify a test, for better
excluding of pheochromocytoma. The 24-hour uri-
nary metanephrine and vanillymandelic acid values
were determined in a groupe of 68 women and 28
men with clinically excluded pheochromocytoma
and normal urinary catecholamine values. The speci-
ficity of both tests was determined. The specificity of
the urinary metanephrine was 97 % with women and
90 % with men that means 3 % false positive results
with women and 10 % in men. The specificity of vanil-
lymandelic acid was 91 % with women and 85 % with
men that means 9 % false positive test results with
women and 15 % with men. Higher percentage of
false positive results in men was discovered probably
as a result of a higher exposition to stressful events.
These results suggest that urinary metanephrine is
an accurate test of the peripheral sympathetic activi-
ty and could be a useful tool in excluding pheochro-
mocytoma better than vanillymandelic acid. Deter-
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metanefrina nije potrebno odredivati vanilmande-
licnu kiselinu, zbog njegove nize specifi¢nosti u isklju-
¢ivanju feohromacitoma. Vrednosti 5-hidroksi-indol
sir¢etne kiseline, bili su odredeni kod 68 Zena i 28
muskaraca sa klinic¢ki isklju¢enim feohromacito-
mom. Vrednosti ispitanog parametra, 5-HIAA, nije po-
kazao znacajnu korelaciju i povezanost.

mination of vanillymandelic acid is not necessary
when performing urinary metanephrine becouse of
its lower specificity in exclusion of pheochromocy-
toma. 5-hydroxyindolacetic acid (5-HIAA) levels were
determined whit 68 women and 28 men with clinical-
ly excluded pheochromocytoma. The levels of exa-
mined parameter 5-hydroxyindolacetic acid (5-HIAA)
didn’t show signaficant correlation.
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Cardiovascular diseases, especially coronary heart
disease and cerebrovascular disease, are the leading
causes of death, as well as morbidity and disability in
middle-aged and older women. Hemostatic factors,
such as high levels of plasma fibrinogen, plasminogen
activator inhibitor type 1 (PAI-1) and tissue type plas-
minogen activator (t-PA) are associated with throm-
boembolic complications in menopausal women. The
aim of this study was to determine the plasma levels
of t-PA and PAI-1,and the concentration of follicle-
stimulating hormone (FSH) and estradiol (E2) in the
different phases of the reproductive life of women.
We examined 58 women divided in 3 groups accord-
ing some criteria (regularity of menstrual cycle and
FSH serum concentration): control group (n=22) of
women with regular menstrual cycle; premenopausal
women (n=15) with iregular menstrual cycle and se-
rum concentration of FSH< 25 mlU/mL; menopau-
sal women (n=21) at least 12 months after amenor-
rhoea, with serum concentration of FSH>25 mlU/
mL. It was determined the FSH and E2 serum con-
centration as well as the t-PA and PAI-1 in 3 groups
of women. Our results show statistical significant
difference (p< 0.01) in t-PA and PAI-1 plasma level
(p<0.001), between control group and the group of
premenopausal and menopausal women. There is
no statistical significance in the t-PA and PAI-1 plas-
ma level between premenopausal and menopausal
women. These data suggest the significant increase
of fibrinolytic inhibitors (PAI-1) in premenopausal and
menopausal women, that could be an important risk
factor of thromboembolic complications (deep ve-
nous thrombosis, cerebrovascular ubsults, etc.) in
this most vulnerable period of women’s life.
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Po definiciji Svetske zdravstvene organizacije
(SZ0O), leukoplakija (LP) je belicasta lezija na sluzokozi
usne duplje koja se po klinickim i histopatoloskim kri-
terijlumima ne moZze svrstati ni u jednu drugu bolest.
LP se dele u tri kategorije koje se razlikuju po stepenu
maligne alteracije. Stepen njihove maligne alteracije
je relativno nizak i kre¢e se od 0,2 17%, pri ¢emu
najcesce transformisu u planocelularni karcinom koji
¢ini 90% ukupnog broja oralnih karcinoma. Cinjenica
da LP mogu maligno da alteriraju navela je mnoge
istrazivace da ih svrstaju u prekancerozne lezije. Zbog
toga je analizirana genomska nestabilnost DNK izolo-
vane iz LP kao i prisustvo onkogenih mutacija u dva
najces¢e izmenjena gena u humanim tumorima
p53 antionkogena i H-ras onkogena. Genomska ne-
stabilnost analizirana je DNK profilisanjem (DNA fin-
gerprint) normalnog i promenjenog tkiva metodom
AP-PCR. DNK fingerprint je sofisticirana metoda koja
omogucava otkrivanje kvantitativnih (amplifikacija ili
delecija DNK sekvenci) i kvalitativnih (mutacije) razli-
ka izmedu vrlo srodnih genoma (normalno  izmen-
jeno tkivo). Poredenjem DNK profila analiziranih uzo-
raka, genomska nestabilnost otkrivena je kod 8 od 9
ispitanika (89%). S obzirom da vise od 50% oralnih
karcinoma ima razvijene lokalne ili udaljene metas-
taze u trenutku dijagnostikovanja, uocavanje prome-
na na molekularnom nivou (utvrdivanje stepena
genomske nestabilnosti), posebno u prekanceroza-
ma, bitan je faktor u prognozi ovih glaveno-vratnih
tumora.
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Leukoplakia (LP), as defined by the WHO, is white
lesion of oral mucosa which can not be clinically and
pathologically classified as any other disease. LP
could be divided into three categories that differ by
propensity for malignant alteration. Frequency of
malignant alteration is relatively low in the range of
0.2 17%. The most frequent being squamous cell
carcinoma comprising 90% of oral malignancies. The
fact LP have the propensity for malignant alteration
inspired research to classify them as premalignant
lesion. Along this line, we initiated genomic instabili-
ty in DNA from LP and two most frequently mutated
cancer genes p53 and RAS. Genomic instability (GI)
was determined by DNA profiling (fingerprinting) of
normal and paired tumor tissue by the AP-PCR
approach. This method is known to be superior to
conventional microsatellite mapping since it provides
scanning of anonymous regions of the genome pro-
viding both qualitative and semi-quantitative data
about chromosomal gains, losses and point muta-
tions. Such DNA profiling revealed GI in 89% of the
cases. Having in mind that more than 50% of oral
carcinomas display metastatic disease upon identify-
ing, detection of changes on molecular level (dete-
ction of genome instability level) especially in prema-
lignant period, is important issue when prognosing
oral carcinomas.
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Osnovna epigenetska modifikacija kod sisara jeste
metilacija citozina u promotorskom regionu koja vodi
transkripcionoj inaktivaciji datog gena. Inaktivacija
odredenih gena hipermetilacijom, smatra se jednim od
mehanizama vezanih za nastanak kancera. Hiperme-
tilacija promotora na p16 genu dovodi do promena u
¢elijskom ciklusu i do nekontrolisanog ¢elijskog rasta.
Podaci koji se mogu nadi u literaturi ukazuju da veliki
broj (oko 30%) tumora glaveno-vratne regije ima
metilovana CpG ostrva u promotoru p16 antionkoge-
na. Metilacioni status ovog gena kod planocelularnih
tumora usne duplje utvrden je metodom metilaciono-
specificnog PCR-a (MSP). MSP se zasniva na ampli-
fikaciji natrijum-bisulfitom modifikovane DNK specijal-
no kreiranim parovima prajmera. Jedan par prajmera
komplementaran je targetu na kojem su nemetilovani
citozini modifikovani u uracil, dok je drugi par speci-
fican za isti segment DNK sa citozinima koji ukoliko su
metilovani ne podlezu hemijskoj modifikaciji. MSP
analizom modifikovane DNK, koja je izolovana iz 12
tumorskih uzoraka, u tri sluc¢aja (25%) nadena je meti-
lacija promotorskog regiona p16 gena. Istovremeno,
za iste uzorke uradena je i PCR-SSCP analiza »vrucih«
egzona (E5, E7, E8) p53 tumor supresor gena. Tacka-
ste mutacije detektovane su kod 3 analizirana uzorka
(25%). U radu ce biti diskutovana uloga ovih gena
(p16, p53) u regulaciji ¢elijskog ciklusa.
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Kancer je steCeno geneticko oboljenje somatske
¢éelije. Mutacije u germinalnim celijama javljaju se u
retkim slucajevima naslednih sindroma kao $to su:
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The main epigenetic modification in mammals is
the methylation of cytosine nucleotide residue in pro-
moter region which causes gene inactivation. Gene
inactivation by hypermethylation is considered to be
one of the mechanisms in cancerogenesis. Hyper-
methylation of p16 promoter causes abnormal cell
cycling and uncontrolled cell growth. According to
the literature, about 30% of head and neck cancers
have methylated CpG islands in promoter region of
p16 tumor suppressor gene. We determined methy-
lation status of p16 in oral squamous cell carcinoma
by methylation specific PCR (MSP). MSP is based on
amplification of bisulfite modified DNA by specially
created pairs of primers. One pair of primers is spe-
cific for unmethylated DNA where cytosines are con-
verted to uracil, while the other pair of primers is
complementary to the same target DNA with methy-
lated cytosines which do not undergo chemical mod-
ification. We analyzed modified DNA of 12 samples
by MSP. p16 promoter was methylated in three cases
(25%). At the same time, PCR-SSCP of »hot exons«
(E5, E7, E8) for p53 tumor suppressor gene were
analyzed. Four, out of 12 analyzed samples (30%)
had point mutations. We will discuss the role of p16
and p53 in regulation of cell cycle.
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PCR-SSCP IN DETECTION OF INHERITED
FORMS OF CANCER: LI-FRAUMENI
SYNDROME CASE REPORT

D. Trifunovié!, N. Tanié?, N. Dedovié!,
T. Dramicanin!, B. Dimitrijevi¢!

lnstitute of Nuclear Sciences »Vinc¢a«, Belgrade
2Institute for Biological Research »SiniSa Stankovié«,
Belgrade

Cancer is acquired genetic disorder of somatic
cell. Mutations in germ cell lines occurs only in rare
cases of inherited syndromes such as: retinoblas-
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retinoblastom, medularni tiroidni karcinom, Li-Frau-
meni sindrom, itd. PCR-SSCP (polimorfizam konfor-
macije jednolancanih fragmenata) tehnikom analizi-
ran je p53 tumorski supresor gen u tkivu pacijenta sa
prethodno dijagnostikovanim primarnim tumorom
butne kosti i sekundarnim tumorom na plu¢ima. d
oba slucaja histopatoloska analiza je ukazala na sar-
kom (haemangiopericytoma malignum). Kao nega-
tivnu kontrolu u PCR-SSCP analizi kori$¢ena je DNK
izolovana iz krvi pacijenta i DNK izolovana iz krvi
zdrave osobe. Testom je dokazano prisustvo mutaci-
je u 7. egzonu p53 gena u DNK izolovanoj iz isecka
primarnog tumora. Mutaciju u istom egzonu p53 ge-
na detektovali smo i u DNK iz krvi pacijenta, sto do-
kazuje da je re¢ o naslednom sindromu. U analizu je
naknadno uvrstena i DNK iz krvi oba roditelja. Rezul-
tati su pokazali mutaciju u 7. egzonu i kod majke pa-
cijenta. lako vrlo jednostavna, PCR-SSCP metoda
omoguduje otkrivanje retkih naslednih oblika kance-
ra, kao sto je u ovom slucaju Li-Fraumeni sindrom.
Prednost ove metode ogleda se i u otkrivanju tac-
kastih mutacija koje se Cesto javljaju kod naslednih
sindroma, a koje se ne mogu otkriti klasi¢nim histo-
patoloskim niti citogeneti¢kim analizama.

E60

ULOGA y-GLUTAMIL TRANSPEPTIDAZE
1 ALKALNE FOSFATAZE
U PREOPERATIVNOJ PROCENI
POSTOJANJA METASTAZA
KARCINOMA BUBREZNOG PARENHIMA

S. Cimbaljevié¢!, D. Dragicevié?,
T. Simié!, J. Mimié-Oka!

Institut za biohemiju, Medicinski fakultet, Beograd
2Institut za urologiju i nefrologiju,
Kinicki centar Srbije, Beograd

U ovom radu je ispitivan znacaj odredivanja aktiv-
nosti y-glutamil transpeptidaze (GGT) i alkalne fosfa-
taze (AF) u preoperativnoj proceni postojanja metas-
taza kod bolesnika sa karcinomom bubreZnog paren-
hima. Aktivnost GGT i AF je odredivana u serumu 22
bolesnika sa klinicki dijagnostikovanim metastazama
karcinoma bubreZznog parenhima (grupa I). Rezultati
koji su dobijeni u ovoj grupi analizirani su prema me-
stu postojanja metastaza. Rezultati odredivanja aktiv-
nost GGT i AF kod bolesnika sa metastazama upore-
deni su sa enzimskim aktivnostima u grupi 23 boles-
nika sa klini¢ki lokalizovanim karcinomom bubreznog
parenhima (grupa II). U grupi bolesnika sa metas-
tazama (grupa l), povecanje aktivnosti oba enzima za-
pazeno je kod 7 bolesnika. Sedam pacijenata sa me-
tastazama imalo je samo povecanu aktivnost AF.
Izolovano povecanje aktivnosti GGT zabelezeno je
kod 2 bolesnika sa metastazama. Dva bolesnika sa

toma, medullary thyroid cancer, Li-Fraumeni syn-
drome, etc. We used PCR-SSCP to analyze p53 tu-
mor suppressor gene in tissue of a patient previously
diagnosed with primary sarcoma and secondary lung
carcinoma. Negative control was blood of the patient
and of healthy person. Our analysis showed mutation
in exon 7 of p53 gene in primary tumor and the
blood of the patient. The same mutation was find in
the blood of a parent (mother). This results suggest-
ed that this was the case of inherited syndrome (Li-
Fraumeni syndrome). PCR-SSCP, although very sim-
ple method, gives us the possibility to detect even
rare cases of inherited cancers such as Li-Fraumeni.
The main advantage of this method is detection of
point mutations which are common for inherited syn-
dromes and could not be detected by histopatho-
logic or cytogenetic analyses.
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THE ROLE OF y-GLUTAMYL
TRANSPEPTIDASE AND ALKALINE
PHOSPHATASE IN THE PREOPERATIVE
METASTATIC EVALUATION
OF RENAL CELL CARCINOMA

S. Cimbaljevi¢!, D. Dragicevié?,
T. Simi¢!, J. Mimié-Okal

lnstitute of Biochemistry, School of Medicine
ZInstitute of Urology, Clinical Centre of Serbia,
Belgrade, Yugoslavia

We evaluated y-glutamyl transpeptidase (GGT)
and alkaline phosphatase (AP) activities as indicators
of metastatic disease in patients with renal cell carci-
noma. The activities of GGT and AP in sera of 22
patients with clinically diagnosed metastatic renal cell
carcinoma (Group I) were determined and analysed
with respect to the site of metastases. These results
were then compared to GGT and AP activities in 23
patients with clinically localized renal cell carcinoma
(Group II). Among patients with metastases (Group
I), an increase in both GGT and AP activities was
observed in 7 patients. Seven patients with metas-
tases had increased AP activity, only. Increased GGT
activity only, was found in 2 patients. Two of the pa-
tients with clinically suspected metastases in lympha-
tic nodes and 4 patients with clinically proven metas-
tases did not exhibit an increase in neither GGT nor
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klinicki suspektnim metastazama u limfnim Zlezdama
i 4 bolesnika sa klinicki dokazanim metastazama nisu
imali pove¢anu aktivnost ni GGT niti AF. Kod boles-
nika sa klini¢ki lokalizovanim karcinomom parenhi-
ma bubrega (grupa II) istovremeno povecanje aktiv-
nosti GGT i AF uoceno je kod 4 bolesnika, dok je
jedan pacijent imao samo povecéanu aktivnost AF. Za
dva od ovih bolesnika kasnije je potvrdeno da imaju
metastaze karcinoma bubreznog parenhima, a pre-
ostala tri su imala tumore izuzetno velike mase.
Aktivnost GGT povecana je u visokom procentu bo-
lesnika sa karcinomom bubreznog parenhima sa me-
tastazama. Aktivhost GGT i AP je u opsegu normal-
nih vrednosti kod vecine bolesnika sa lokalizovanim
karcinomom bubrega. Odredivanje aktivnosti GGT
treba, zajedno sa odredivanjem aktivnosti AF, uklju-
¢iti u protokol za preoperativnu procenu postojanja
metastaza kod bolesnika sa karcinomima bubreznog
parenhima.

E61

TIROKALCITONIN I KONCENTRACIJE
UKUPNOG KALCIJUMA I FOSFATA
d JEDNOM SLUCAJU MEDULARNOG
TIROIDNOG KARCINOMA

V. Radonji¢!, R. Milunovié?, P. Radovié?

1Dom zdravlja Kotor
2Klini¢ki centar Podgorica

Tirokalcitonin je hormon sintetisan u parafoliku-
larnim éelijama u tiroidnoj Zlezdi (C ¢elijama). Nje-
gova aktivnost se zasniva na redukciji serumskog kal-
cijuma preko bubrega i kostanog mineralnog meta-
bolizma. Kod medularnog karcinoma tiroidee posto-
ji hiperplazija C ¢elija i porast koncentracija ovog hor-
mona. U ovom radu ispitan je uticaj visokih koncen-
tracija tirokalcitonina na koncentracije ukupnog
kalcijuma (Ca2+) i fosfata (PO7 ) u serumu i urinu
kod pacijentkinje obolele od medularnog karcinoma
tiroidee. Pacijentkinji je dijagnostikovan medularni
karcinom tiroidee u 29. godini Zivota i ona je pracena
tokom 5 godina. Uradena je totalna tireotomija i 4
operacije u recedivima, a sada je na supstitucionoj
terapiji sa LT-4. Koncentracija tirokalcitonina odre-
dena je dvopolozajnim radioimunotestom (CIS-bio
international), ukupni kalcijum kolorimetrijskom me-
todom, fosfati UV metodom i alkalna fosfataza (AP,
EC 3.1.3.1.) kineticki na 30 °C (DEA-pufer) RANDOX
reagensima. Koncentracije tirokalcitonina su varirale;
posle hiruske operacije bile su niZe, a pre operacije
veoma visoke (od 219 do 2800 pg/mL). Koncentra-
cija ukupnog kalcijuma bila je konstantno niZa, pro-
se¢no 1,86 mmol/L i izluCivanje je sniZeno prose¢no

AP enzyme activities. In patients with clinically docu-
mented localized renal cell carcinoma (Group II) the
activities of both GGT and AP were increased in 4
patients, while AP activity only, was elevated in one
patient. Two of these patients were later confirmed to
have metastatic tumor, while other three had extreme
tumor masses. GGT was increased in a large percent
of patients with metastatic renal cell carcinoma, and
it was normal in the majority of patients with localized
renal cell carcinoma. We conclude that GGT as well
as the AP should be included in the preoperative
evaluation of patients with renal cell carcinoma.
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THYROCALCITONIN AND
CONCENTRATIONS OF TOTAL
CALCIUM AND PHOSPHATE IN ONE CASE
OF MEDULLARY THYROID CARCINOMA

V. Radonji¢!, R. Milunovié¢?, P. Radovié?

!Health Centre of Kotor
2Clinical Centre of Podgorica

Thyrocalcitonin (TC) is hormone synthesized by
the parafollicular cells of the thyroid gland (C cells).
Its activity is based on reduction of the plasma calci-
um by the kidneys and by bone turnover. The
medullary thyroid carcinoma is characterized by
hyperplasia of C cells and rise of basal concentra-
tions of this hormone. We investigated the influence
of high concentrations TC on the total calcium
(Ca2*) and inorganic phosphorous (PO3 ) value in
plasma and urine at the patient that had become ill
of medullary thyroid carcinoma. Patient was diag-
nosed medullary thyroid carcinoma at 29 years of
age, and she has been followed for the period of 5
years. She was done total thyroidectomy and four
surgeries after recedives. She was undergone repla-
cement therapy with LT-4. Thyrocalcitonin concen-
trations were determinated using two sites imunora-
diometric assay (CIS bio international). Calcium was
assayed by colorimetric method, inorganic phospho-
rous UV method and activities of total alkaline pho-
shase (AP, EC 3.1.3.1) by kinetic method at 30 °C
(DEA-buffer) by RANDOX reagent. TC concentra-
tions varies, they are lower after surgery and they are
very high before surgery (of 219 to 2800 pg/mL).
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2,96 mmol u dnevnom urinu. Ukupna koncentracija
fosfata u serumu bila je prosecno 1,41 mmol/L, izlu-
¢ivanje u urinu 35,72 mmol u dnevnom urinu. Aktiv-
nost ukupne AP bila je veoma snizena (51,33 U/L).
Bolja korelacija je pronadena izmedu koncentracija
tirokalcitonina i koncentracija izlu¢enog kalcijuma
(r=0,79), kao i izlu¢enih fosfata (r=0,92). Serumske
koncentracije Ca2+ i POj su konstantne, verovatno
zahvaljuju¢i homeostatskim mehanizmima u organiz-
mu. Snizena aktivnost AP ide u prilog hipotezi da CT
direktno inhibira osteoklaste i kostani promet.

E62

TUMORSKI MARKERI I ADENOZIN
DEAMINAZA U SERUMIMA PACIJENATA
SA PLEURALNIM IZLJEVIMA MALIGNE

1 TUBERKULOZNE ETIOLOGIJE

J. Nikoli¢!, M. Vucic¢?

1Zavod za biohemiju,
Medicinski fakultet Univerziteta u Banjoj Luci
2Klinika za plu¢ne bolest, Klinicki centar, Banja Luka

Nedavno smo pokazali da odredivanje karcinoem-
brionalnog antigena (CEA ), karbohidratnog antigena
19-9 (CA 19-9) i aktivnosti adenozin deaminaze (ade-
nozin aminohidrolaza, EC 3.5.4.4; ADA) u pleuralnim
izljevima moze da doprinese u diferecijalnoj dijagnos-
tici pleuralnih izljeva tuberkulozne i maligne etiologi-
je. Cilj ovog rada je bio da se provjeri da li kod istih
pacijenata navedeni biohemijski markeri odredeni u
serumima imaju isti dijagnosticki znacaj. Ispitivanje je
obuhvatilo 30 bolesnika sa izljevom maligne etiologi-
je 130 bolesnika sa tuberkuloznim izljevom. Tumorski
obiljezivaci (markeri) odredivani su imunoradiometri-
jskim metodama, a kataliticka aktivhost ADA-e spek-
trofotometrijskom metodom. Koncentracija AFP-a u
serumima dvije grupe ispitanika nije se znacajno raz-
likovala, dok su koncentracije CEA-a i CA 19-9 sta-
tisticki znacajno bile poviSene (p<0,001) kod pacije-
nata s malignim bolestima plu¢a (kako primarnim,
tako i metastatskim tumorima) u odnosu na pacijen-
te s tuberkulozom. Nasuprot tome, kataliticka aktiv-
nost serumske ADA-e bila je znacajno veéa (p<0,01)
kod pacijenata s tuberkuloznim izljevima. Rezultati
ukazuju da se u diferencijalnoj dijagnostici pleuralnih
izljeva maligne i tuberkulozne etiologije moze koristi-
ti odredivanje koncentracije CEA i CA 19-9 u serumu,
kao i aktivnosti serumske ADA-e.

Concentrations of total Ca2+ were constant by lower,
median 1.86 mmol/L and secreting was reduced,
median 2.96 mmol per day. Concentrations of PO3
in plasma are median 1.41 mmol/L, secreted per day
median 35.72 mmol in urine. Activities of total AP
was very decreased (51.33 U/L). Better correlation
was found between TC values and values secreted
Ca2t (r=0.79) and PO3 (r=0.92). Values of plasma
Ca2+ and PO3 are kept constant in organism, pro-
bably due to the mechanism of homeostasis. The
decriase activities of total AP support the hypothesis,
that TC direct by reduces the osteoclasts cells and
bone turnover.
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TUMOUR MARKERS AND ADENOSINE
DEAMINASE IN THE SERA OF PATIENTS
WITH HYDROTORAX OF MALIGNANT
AND TUBERCULOUS ETIOLOGY

J. Nikoli¢!, M. Vucic?

Institute of Biochemistry, Faculty of Medicine,
University of Banja Luka
2Clinic for Lung Diseases, Clinical Centre, Banja Luka

We have shown recently that determination of
carcinoembryonic antigen (CEA), carbohydrate anti-
gen 19-9 (CA 19-9) and adenosine deaminase
(adenosine aminohydrolase, EC 3.5.4.4; ADA) activi-
ty in pleural effusions can contribute greatly to differ-
ential diagnostics of pleural effusions of tuberculous
and malignant etiology. The aim of the present study
was to find out whether the above listed biochemical
parameters of the same patients determined in the
blood sera could be of the same diagnostic value.
Thirty patients with hydrotorax of malignant etiology
and 30 with tuberculous hydrotorax were examined.
Tumor markers were determined by immunoradio-
metric assays and catalytic ADA activity was estimat-
ed spectrophotometrically. Concentration of AFP in
the sera of these two groups of patients was not sig-
nificantly different, but the concentrations of both
CEA and CA 19-9 were significantly higher (p<0.001)
in the patients with malignant lung diseases (both in
primary tumors and metastases) in comparison with
those suffering from tuberculosis. Opposite to that,
catalytic activity of serum ADA was significantly high-
er in the latter group (p<0.01). These results suggest
that determination of serum concentrations of CEA
and CA 19-9, as well as activity of serum ADA can
help in differential diagnostics of both pleural effu-
sions of malignant and tuberculous etiology.
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SERUMSKI TUMORSKI MARKERI
CEA I CA 15-3 KOD PACIJENATA
S KARCINOMOM DOJKE

G. Prtenjak!, V. Balti¢!, Lj. Miljkovic!,
J. Pesi¢l, V. Ristovski2

Institut za onkologiju Sremska Kamenica
2institut za kardiovaskularne bolesti, Sremska Kamenica

U pradenju toka bolesti kod pacijenata s karci-
nomom dojke koristi se nekoliko tumorskih markera
od kojih su CEA i CA 15-3 verovatno najvise prou-
¢avani. Cilj ovoga rada bio je da prikaze ulogu CEA i
CA 15-3 u postoperativhom toku pacijenata, odnos
dobijenih rezultata u zavisnosti od starosti pacijenata,
prisustva metastaza u limfnim Zlezdama i stadijuma
klinicke progresije bolesti po UICC (TNM Klasifikaci-
ja). Analizirani rezultati odredivani su u serumima 400
Zena koje su operisane od karcinoma dojke na Insti-
tutu za onkologiju u Sremskoj Kamenici. Kao kontrol-
na grupa koris¢eni su serumi 50 zdravih Zena. Analize
su uradene pomocu IMx MEIA (Abbott) testova i IMx
analizatora. Referentna vrednost za CEA je do 3 ng/mL,
a za CA 15 3 do 28 U/mL. Vrednosti oba tumorska
markera dobijena u serumima zdravih Zena nalaze se
u okviru referentnih vrednosti i znacajno su nizi u
odnosu na vrednosti pacijenata s karcinomom dojke
(p<0,005). Rezultati pokazuju da su vrednosti CEA i
CA 15-3 znadajno vise u odnosu na stadijume bolesti
(p<0,005). Nije nadena statisti¢ki znacajna korelacija
CEA i CA 15-3 u odnosu na grupe Zena u pre i post-
menopauzalnom periodu, kao ni kod grupa pacijena-
ta s pozitivnim i negativnim aksilarnim limfnim Zzlez-
dama. Na osnovu dobijenih rezultata moze se zaklju-
¢iti da su CEA i CA 15-3 vazni indikatori pacijentovog
stanja i dobri tumorski markeri u pra¢enju progresije
bolesti kod pacijenata s karcinomom dojke.
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MOLEKULSKE VARIJANTE
PARAPROTEINA KOD BOLESNIKA
SA MALIGNIM MONOKLONSKIM
GAMAPATIJAMA

T. Risti¢!, N. Milosevié¢-Joucic2,
V. 1li¢2, D. Ciri¢?, S. Petrovié?

1Centar za medicinsku biohemiju, Klinicki centar, Ni§
2Institut za medicinska istraZivanja, Beograd

Paraproteini su imunoglobulini koje sintetiSu
¢elije B celijske linije koje su podlegle neoplasti¢noj
transformaciji. Otkrivanje paraproteina u serumu i/ili
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SERUM TUMOUR MARKERS
CEA AND CA 15-3 INPATIENTS
WITH BREAST CANCER

G. Prtenjak!, V. Balti¢!, Lj. Miljkovic!,
J. Pesi¢l, V. Ristouski?

Institute of Oncology Sremska Kamenica
2Institute of Cardiovscular Diseases, Sremska Kamenica

Several tumour markers are used to monitor
breast cancer patients and CEA and CA 15-3 are
probably the most studied. The aim of this study was
to present the role of CEA and CA 15-3 in postoper-
ative course of our patients and to show correlation
of obtained results and patient’s age, presence of
metastases to the axillary lymph nodes, stage of the
clinical progression by UICC (TNM classification).
The analyzed results were determined in sera of 400
breast cancer patients, surgically treated at the Insti-
tute of Oncology Sremska Kamenica. Sera from 50
healthy women were used as control group. The
analyses were done with IMx MEIA tests (Abbott) and
IMx analyzer. The CEA limit value of the normal range
was 3 ng/mL, and CA 15-3 was 28 U/mL. The values
of both tumour markers found in the serum of healthy
women remained within normal value and significant-
ly lower comparing to the value at patients with breast
cancer (p<0.005). Further analysis of the results sho-
wed that the values CEA and CA 15-3 are significant-
ly higher comparing to the stage of clinical progres-
sion (p<0.005). No significant correlation was found
comparing CEA and CA 15-3 values in women before
and postmenopausal, and patients with metastases in
lymph nodes and group without metastases. On the
basis of the results of this study it may be concluded
that CEA and CA 15-3 are important indicators of
patients status and good tumour markers in the fol-
low-up of breast cancer progression.

E64

MOLECULAR VARIANTS
OF PARAPROTEINS IN PATIENTS
WITH MALIGNANT MONOCLONAL
GAMMAPATHIES

T. Risti¢!, N. MiloSevi¢-Joucic?,
V. 1li¢2, D. Ciri¢2, S. Petrovié?

1Center of Medical Biochemistry, Clinical Center, Ni§
2Institute for Medical Research, Belgrade

Paraproteins are immunoglobulins that are pro-
duced by a single neoplastic clone of B cells. Detec-
tion, quantitative and qualitative analysis of parapro-



Jugoslov. Med. Biohem. 2002.; 21 (2)

199

urinu bolesnika sa malignim monoklonskim gama-
patijama (MMQ), njihova kvantifikacija i imunohemi-
jska identifikacija izotipa teskih i tipa lakih lanaca u
njihovim molekulima vazan su korak u postavljanju
dijagnoze, pracenju toka bolesti i efekta terapije i
prognozi odredene MMQ. Ovaj rad prikazuje rezultate
ispitivanja 52 bolesnika sa MMG i pokazuje kolika je
procentualna zastupljenost (najmanje 2,1%, najvise
56,5% od ukupnih serumskih proteina) i koncentraci-
ja paraproteina u serumu (opseg: 1,42 g/L. 92,7 g/L)
i u kojoj meri se ona odrazava na koncentraciju ukup-
nih serumskih proteina, kakva je zastupljenost struk-
turno kompletnih (80,95%) i nekompletnih (19,05%)
imunoglobulinskih molekula medu paraproteinima,
kao i zastupljenost pojedinih imunoglobulinskih klasa
(62,7% 1gG, 15,6% IgA, 21,56% IgM), tipova lakih
lanaca (60,78% kapa, 39,22% lambda tipa), IgG pod-
klasa (77,7% 1gG1) i njihovih alotipova (svi IgG1 su
bili G1m(f) alotipa) i bi(tri)klonskih kombinacija (23%),
kakva je elektroforetska pokretljivost (90% beta2,
gamal, gama?) i rastvorljivost paraproteina (5,78%
krio- i 13,4% euglobulini) i kolika je i kakva je para-
proteinurija. Rezultati su posebno znacajni sa sta-
novista molekulskih kurioziteta koji su otkriveni ovim
ispitivanjima.

teins in serum and/or urine are essential in making
the diagnosis, following the disease progression and
monitoring the treatment response in patients with
malignant monoclonal gammapathies (MMG). This
study deals with the analysis of investigation of 52
patients with MMG. It shows: serum level of parapro-
teins can be very low as well as extremely high (ran-
ged 1.42 g/L 92.7 g/L); 80.95% of paraproteins were
in the form of structurally complete, intact molecules
and 19.05% were free light chains; 62.7% of para-
proteins with complete structure belonged to IgG,
15.6% to IgA and 21.6% to IgM class and had kappa
(60.8%) or lambda (39.22%) light chain types;
among IgG paraproteins the most frequent were
those of IgG1 subclass with G1m(f) allotype; 23% of
paraproteins comprised the bi(tri)clonal combina-
tions; 90% of paraproteins were situated in beta2,
gammal or gamma?2 electrophoretic area; 19.18%
of paraproteins had unusual solubility (cryo-, euglob-
ulins); urinary paraproteins were found to be kappa
or lambda light chains and in some cases the frag-
ments of heavy chains. A number of molecular curio-
sities among paraproteins were revealed during the
study.
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HORMONI
HORMONS
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UTICAJ SUPSTITUCIONE TERAPIJE
NA KONCENTRACIJE KALCIJUMA,
FOSFATA, MAGNEZIJUMA 1 AKTIVNOST
ALKALNE FOSFATAZE KOD DECE
SA HIPOTIROIDIZMOM

V. Radonji¢!, Z. Jeli¢-lvanovic3,
V. Kalimanouvska3, P. Radovié2, R. Milunovié?

1Dom zdravlja Kotor
2Institut za decije bolesti KC Podgorica
3Farmaceutski fakultet, Beograd

Tiroidni hormoni su veoma vazni za razvoj ske-
letnog sistema. Pretpostavlja se da je njihovo dejstvo
posledica stimulacije, sekrecije i dejstva hormona
rasta. Koncentracije kalcijuma, fosfata i magnezijuma
u tesnoj vezi su sa remodeliranjem kosti, dok aktiv-
nost alkalne fosfataze (AP) moZe da bude pokazatelj
osteoblasticne aktivnosti. Cilj ovog rada bio je ispiti-
vanje uticaja supstitucione terapije na koncentracije
Ca2+, PO3 , Mg2* kao i aktivnost AP i eventualni po-
remedcaj u rastu ove dece tokom detinjstva. Za po-
redenje je koris¢ena kontrolna grupa (n=100) zdrave
dece uzrasta od mesec dana do 18 godina, podelje-
na u 5 starosnih podgrupa. Grupa dece obolele od
hipotiroidizma na supstitucionoj terapiji sa LT-4
(n=56) bila je iste starosne dobi. Da bi se procenio
uticaj supstitucije na vrednosti ispitivanih parametara
uporedene su vrednosti srednjih koncentracija,
Studentovim t-testom grupe obolele dece sa supsti-
tucijom i kontrolne grupe. Neparametarskim x2 tes-
tom ispitana je mera slaganja izmedu distribucija
frekvenci, odnosno nivoa i kvaliteta razlika koncen-
tracija ispitivanih parametara izmedu kontrolne grupe
i grupe dece posle duzeg primanja supstitucione te-
rapije. Ca2+ i Mg2+ odredeni su kolorimetrijskim tes-
tom, PO UV metodom, a AP kineticki na 30 °C
(DEA-pufer) RANDOX testovima. Aktivnost AP je niza
u svim grupama, ali sa statistickom znacajnos¢u u
grupama od 1,1 5 god. (p<0,05) i 10,1 15 god.
(p<0,05) u odnosu na kontrolnu grupu. Distribucija
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The thyroid hormones are very important for de-
velopment of skeleton system. Their effect are results
of stimulating secretion and influence of growth hor-
mone. Concentration of Ca2+, PO} and Mg+ are
closely related with bone turnover, and activities alka-
line phosphatase (AP, EC 3.1.3.1) could indicate
osteoblastic activity. We have previously aimed the
influence of the replacement therapy on concentra-
tions of Ca2+, PO3 , Mg2+, and activities of AP and
possible disturbance in growth of these children dur-
ing chilhood. The control group of healthy infants
(N=100) within 1 month to 18 years of age was sep-
arated in 5 age subgroup of age, and was taken for
comparison. The group of ill infants patient with
hypothyroidism under the replacement therapy with
LT-4, (N=56) were classified into the same groups,
as the healthy group. In order to evaluate the influ-
ence of the replacement therapy on values of investi-
gated parameters, the values of median cocentra-
tions of the parameters were compared between dis-
eased children group and the control group, by use
of Student t-test. Using X2 test the correlation extent
between frequency distribution were investigated,
distinctions of concentrations evaluated parameters
between the control group and the group of infants
after longterm replacement therapy. Ca2+ and Mg2+
were determined by the colorimetric method, PO3
UV method, and AP by kinetic method at 30 °C
(DEA-buffer) by RANDOX reagent. Activities of AP is
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frekvenci nizih, srednjih i viSih vrednosti statisticki je
znacajno izmenjena u svim starosnim dgrupama
(p<0,05) u poredenju sa distribucijom u kontrolnoj
grupi. Koncentracije Ca2+i POZ posle supstitucione
terapije nisu statisticki izmenjene (p>0,05), dok je
distribucija frekvenci nizih, srednjih i visih vrednosti
izmenjena u dve starije starosne grupe 10,1 15 god.
(p<0,001) i 15,1 18 god. (p<0,001). Za Mg2* sta-
tisticki znacajno vise vrednosti nadene su u uzrastu
1,1 5 god. (p<0,02)i 10,1 15 god. (p<0,001) kada
se ocekuje najintezivniji metabolizam kostiju. Distri-
bucija nizih, srednjih i visih vrednosti znacajno se raz-
likuje kod dece na supstituciji u odnosu na distribuci-
ju u kontrolnoj grupi. MoZe se zakljuciti da je kod
dece sa hipotiroidizmom na supstituciji sa LT-4 kos-
tani metabolizam i rast vremenski pomeren ka stari-
jem uzrastu.
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V. Radonji¢!, Z. Jeli¢-lvanovic3,
V. Kalimanovska3, P. Radovié2, R. Milunovié2

1Dom zdravlja Kotor
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Odredivanju indeksa tiroksin/tiroksin vezni globu-
lin (T,/TBQ) daje se veliki znacaj, a posebno ima
prednost u sluc¢aju izmene koncentracija TBG, jer
omogucava rasvetljavanje problemati¢nih slucajeva
tireoidne disfunkcije. Ispitanici u ovoj studiji bila su
zdrava deca (n=100) uzrasta od mesec dana do 18
godina i deca obolela od hipotireoidizma na supstitu-
cionoj terapiji L-T4 (n=>56) iste starosne dobi. Ispitan
je i poseban serumski uzorak (n=20) dobijen iz pup-
¢ane vrpce zdravo rodene dece. Koncentracije hor-
monskih parametara slobodnog tiroksina (fT,), ukup-
nog tiroksina (T,), tiroid veznog globulina (TBG)
odredene su upotrebom DELFIA fluoroimunotesta.
Prosecan odnos T,/TBG u kontrolnoj grupi je izno-
sio 0,22, a u grupi dece na supstituciji 0,33 sa zna-
¢ajnom statistickom razlikom (p<0,001). Koeficijent
korelacije u kontrolnoj grupi izmedu fT, i T,/TBG
je r=0,41 sa jednacinom zavisnosti y,=0,131+

lower in all groups, but with statistical significance in
groups 1.1 5 years (p<0.05) and 10.1 15 years
(p<0.05) compared to the control group. The fre-
quency distribution of lower, middle and higher val-
ues is statistical significantly changed in all goups of
age (p<0.05) in comparison with the control group
distribution. Concentrations of Ca2+ and PO3 after
the replacement therapy weren't statistically signifi-
cantly changed (p>0.05), and the distribution fre-
quency of lower, middle and higher values were chan-
ged in two older group of age 10.1 15 years (p<
0.001) and 15.1 18 years (p<0.001) for both elec-
trolit. We got statisticaly significant higher values for
Mg2+ at 1.1 5 years (p<0.02) and 10.1 15 years
(p<0.001) when it is expected the most intensive
bone metabolism. Distribution of lower, middle and
higher values are significantly different at the children
with replacement in comparison with the control
group. We conclude that the bone metabolism at the
children with hypotiroidism on replacement with LT-4
and their growth is temporally moved to the older age.
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Determination of thyroxin/thyroxin-binding globu-
lin (T4/TBQ) has the great importance, which is pri-
ority, especially in the cases of TBG concentrations
changes, because it enables elucidation of problem-
atic cases thyroid disfunction. Serum samples from
N=100 euthyroid children (1 month to 18 years of
age) were examined, and children with hypothyroi-
dism with replacement therapy L-T4, N=56 of the
same age. The sample taken from the healthy born
infants umbilical cord (N=20) constitutes special
group. Concentrations of hormones parameters, free
thyroxin (fT4), thyroxin (T4) and thyroxin-binding glo-
bulin (TBG) were mesured using DELFIA reagents.
Average ratio T4/TBG was 0.22 in the control group,
and in the group of children with reaplecement ther-
apy was 0.33 (p less than 0.001). Coefficient correla-
tion in the control group between fT4 and T4/TBG
was r=0.41 with dependence equation y,=0.131+
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0,0075x, sto odgovara kriterijumu srednje zavisnosti
izmedu ove dve promenljive. Koeficijent korelacije u
grupi dece na supstituciji iznosio je r=0,84 sa jedna-
¢inom zavisnosti y=0,176+0,01030%, sto odgovara
kriterijumu visoke korelacije. Bolji korelacioni odnos
u grupi dece na supstituciji u odnosu na kontrolnu
grupu verovatno je uzrokovan c¢injenicom da u kon-
trolnoj grupi deca u mladoj starosnoj dobi imaju vise
koncentracije TBG, a u grupi dece na supstituciji ovo
povecanje je suprimirano vis$im koncentracijama T,.
Zadovoljavajuc¢a korelacija izmedu ove dve promen-
liive dokazuje da iz jedne promenljive mozemo izra-
¢unati drugu s potpunom dijagnostickom upotreblji-
voscu, sto daleko pojeftinjuje dijagnosticki postupak.
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V. Milosevi¢!, B. Brki¢2, B. Filipovicl,
S. Velkouski3, V. Starcevié3

Institut za bioloska istraZivanja
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Ispitivani su efekti intracerebroventrikularno (i.c.v.)
ubrizganog analoga somatostatina, oktreotida, na rast
adrenokortikalnih (ACTH) ¢elija adenohipofize muzja-
ka Wistar pacova. Sve eksperimentalne zivotinje prim-
ile su tri doze po 1 ng Oktreotida rastvorenog u 10 mL
fizioloskog rastvora, svaki drugi dan. Kontrole su treti-
rane na isti nacin fizioloSkim rastvorom. Pacovi su
Zrtvovani petog dana po poslednjoj primljenoj dozi
oktreotida. ACTH ¢elije bojene su imunocitohemijski
PAP metodom. Stereoloskom analizom pokazano je
da muzjaci pacova i.c.v. tretirani oktreotidom, poka-
zuju statisticki znac¢ajno smanjenje (p<0,05) svih ispi-
tivanih morfometrijskih parametra u odnosu na odgo-
varaju¢u kontrolu. Zapremina c¢elija smanjena je
(p<0,05) za 44%, jedara za 18%, a volumenska gusti-
na za 31% u poredenju sa odgovaraju¢om kontrolom.
Na osnovu dobijenih rezultata moze se zakljuditi da
centralno aplikovan oktreotid deluje inhibitorno na rast
ACTH ¢elija adenohipofize muzjaka pacova.

0.00075x, which corresponds to the criterion of the
middle dependence between of these two variables.
Corelation coefficient in the group of children with
replacement therapy was r=0.84 with dependence
equation y=0.176+0.01030x, which corresponds to
the criterion of very high correlation. Beter correlation
ratio in the group of children with replacement thera-
py compared to the control group was probably
caused by the fact that children of the younger group
have higher concentrations TBG to 5 years, and this
group is neutralized by higher concentrations of T4 in
the group of children with replacement therapy. Satis-
factory correlation between these two variables proves
that we can estimate one variable from the second
one with complete diagnostic usage, which means the
diagnostic procedure becomes a lot cheaper.
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The effects of the intracerebroventricular (i.c.v.)
application of somatostatin analogue, Octreotide, on
growth pituitary adrenocorticotropes (ACTH cells)
were examined in adult male Wistar rats. The animals
were subjected to i.c.v. administration of three 1 png
doses Octreotide dissolved in 10 pL saline every se-
cond day. Controls were treated in the same way with
the same volume of saline only. Five days after the
last injection, the animals were sacrificed. ACTH-pro-
ducing cells were studied using the peroxidase-
antiperoxidase (PAP) immunohistochemical proce-
dure. Stereological analyses showed that i.c.v. treat-
ment males with Octreotide significantly decreased
(p<0.05) all morphometric parameters in compari-
son with corresponding control animals. The volume
of ACTH cells and their nuclei were decreased by
44% and by 18% respectively compared to the con-
trols. The volume of density was also significant
decreased (p<0.05) by 31% in comparison with cor-
responding controls. These findings suggest that
centrally administered somatostatin analogue Octre-
otide reduced growth of ACTH cells in pituitary of
male rats.
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Tiroksin-vezujuéi globulin (TBG) glavni je trans-
portni protein tireoidnih hormona u cirkulaciji. Direkt-
no odredivanje koncentracije ovog proteina je vazno
jer se ona menja u odredenim klini¢kim stanjima, $to
se odrazava na nivoe ukupnih a donekle i slobodnih
tireoidnih hormona. U INEP-ovoj laboratoriji formiran
je radioimunoloski test za odredivanje koncentracije
TBG-a i ispitane su njegove karakteristike. Osetljivost
testa je veoma visoka i iznosi 2,0 mg TBG/L. Velika
reproducibilnost ovog testa ogleda se u niskim koefi-
cijentima varijacije (< 5%) za izraCunate preciznosti
odredivanja koncentracije TBG-a u tri uzorka seruma
kako u seriji tako i izmedu serija. Nespecificno vezi-
vanje obeleZzenog antigena veoma je nisko i ne prelazi
2% ukupnog vezivanja. Linearnost testa pokazana je
u opsegu koncentracija standardne krive (0 80 mg/L)
poredenjem koncentracija ocekivanih i izmerenih
vrednosti TBG-a u razblazenjima seruma (r = 0.999).
Pokazano je da povecano prisustvo lipida u serumu
utiCe na ta¢nost merenja koncentracije TBG-a (r =
0.767). Ispitivanje stabilnosti RIA hTBG testa u
funkciji vremena, odredivanjem koncentracije TBG-a
u razli¢itim uzorcima seruma, pokazalo je da ovaj test
moze da se Koristi u roku od 32 dana od momenta
jodovanja TBG-a (F<F%g%, Fis=2.31). Tacnost
testa je ispitana koris¢enjem medunarodnih kontrola
za standardizaciju Lyphochek Immunoassay Controls
(Bio-Rad). Poredenjem vrednosti koncentracija TBG-
a, koje su odredene u nepoznatim uzorcima seruma
(n = 25) sa RIA hTBG testom i Kodak Amerlite TBG
Assay, naden je znacajan stepen korelacije (r = 0.84).
Dobijeni rezultati ukazuju da je RIA hTBG precizna,
osetljiva i pouzdana metoda za odredivanje koncen-
tracije TBG-a u humanom serumu.
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Thyroxine-binding globulin (TBG) is the major
transport protein for thyroid hormones in the circula-
tion. Direct determination of its concentration is
important because changes occur in certain clinical
conditions which affect total and, to some degree,
free thyroid hormone concentrations. A radioimmu-
noassay for the quantitation of TBG was prepared
and characterised. The sensitivity is favourable (2.0
mg TBG/L). The highly satisfactory precision of the
assay is reflected in the low coefficients of variation
(less than 5%) found for both intra- and inter-assay
precision at three concentrations. Non-specific bind-
ing of the labelled antigen is very low (less than 2% of
the total binding). Linearity of the assay within the
range of the standard curve (0 80 mg/L) was shown
by comparing the expected and measured concen-
trations of TBQG in serial dilutions of sera (r = 0.999).
TBG could not be measured accurately in lipemic
sera (r = 0.767). Reproducibility was checked by de-
termining the concentration of TBG in samples of
sera over a period of 32 days from the day of antigen
iodination and (F<F%{%,, Fb3’205=2.31). The assay
was standardised for accuracy using Lyphochek
Immunoassay Controls (Bio-Rad). A significant cor-
relation was obtained between RIA hTBG and the
Kodak Amerlite TBG Assay (r = 0.84; n = 25). These
results show that RIA hTBGQ is a sensitive, precise and
reliable method for determination of TBG in human
sera.
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Za evaluaciju funkcionalnog stanja tireoidee
danas se, pored odredivanja koncentracija ukupnih
tireoidnih hormona (T, i Ts), odreduje i slobodna,
fizioloski aktivna frakcija. Pored direktnog odredivan-
ja koncentracije slobodnih hormona (FT, i FT5), za
procenu slobodne frakcije koristi se i T,/TBG indeks,
koji se izracunava iz koncentracija ukupnog T, i TBG-
a. U ovoj studiji odredene su koncentracije TBG-a,
ukupnog T,, FT, i izracunat je T,/TBG indeks kod
zdravih, eutireoidnih osoba (n = 102; 45 muskaraca
i 57 Zena) kao i kod pacijenata sa poremecajima
funkcije stitaste zlezde: hipotireozom (n = 33) i hiper-
tireozom (n = 66). Odredeni su opsezi referentnih
vrednosti za svaki parametar. Dobijene vrednosti
T,/TBG indeksa kod zdravih su u opsegu od 2,1 do
4,4. Pokazano je da su koncentracije TBG-a kod Zena
nesto vise, ali da se ne razlikuju znac¢ajno (p > 0,05)
u odnosu na musku populaciju zdravih. Koncentra-
cije TBG-a u hipotireozi su znacajno vise (p < 0,05)
dok su kod hipertireoidnih osoba nesto nize, ali se ne
razlikuju znacajno od eutireoidnih vrednosti (p >
0,05). Vrednosti T,/TBG indeksa snizene su u hipo-
tireozi (0,5 2,2), a povisene u hipertireozi (4,7 13,1).
Poredenjem vrednosti T,/TBG indeksa i koncen-
tracije FT, kod svih ispitanika dobijen je znacajan
stepen korelacije (r = 0,93). Utvrdene su referentne
vrednosti za T,/TBG indeks kod eutireoidnih osoba i
osoba sa hipo i hiperfunkcijom Sstitaste zlezde. Prak-
ti¢na provera primenljivosti T,/TBG indeksa u ispiti-
vanju funkcije Stitaste Zlezde pokazana je korelacijom
sa FT,.

D53

THE T,TBG RATIO IN HEALTHY SUBJECTS
AND IN PATIENTS WITH DISORDERS
OF THYROID FUNCTION: CORRELATION
WITH FT, CONCENTRATIONS

I. Petrovi¢!, S. Savin!, S. Spasic¢?, D. Cuveji¢!,
N. Paunkovié3, J. Paunkovié3

Institute for the Application of Nuclear Energy
— INEP, Zemun
ZInstitute for Medical Biochemistry,
Faculty of Pharmacy, University of Belgrade
3Nuclear Medicine,
Medical Center Zajecar

Nowadays, besides the determination of total thy-
roid hormone (T, and T53) concentrations, it is impor-
tant to measure the proportion of free, physiological-
ly active, hormone for the proper evaluation of thy-
roid function. The proportion of free hormone can be
estimated by direct measurement of free hormone
concentrations (FT, and FT3) and by the Ty/TBG
ratio which is calculated from the concentrations of
total T, and TBG. This study concerns the determi-
nation of TBG, total and free T, and T,/ TBG ratio in
sera from healthy, euthyroid persons (n = 102; 45
males and 57 females) as well as sera obtained from
patients with thyroid function disorders: hypothyrosis
(n = 33) and hyperthyrosis (n = 66). The reference
range for each parameter was determined. The val-
ues obtained for T,/ TBG ratio in healthy subjects
varied from 2.1 to 4.4. It was shown that TBG con-
centrations in females were slightly higher than those
in males but the elevation was not statistically signi-
ficant (p > 0.05). Significantly higher levels of TBG
were found in hypothyrosis (p < 0.05), while they
were slightly but not significantly lower in hyperthyro-
sis (p > 0.05) compared with euthyroid subjects. The
values for T,/TBG ratio were lower in hypothyrosis
(0.5 2.2) and elevated in hyperthyrosis (4.7 13.1). A
significant correlation was obtained between the val-
ues of T,/ TBG@ ratio and FT, in all examined subjects
(r = 0.93). The reference ranges of T,/TBG ratio in
euthyroid subjects and in patients with hypothyrosis
and hyperthyrosis were determined. The correlation
of T,/ TBG ratio with FT, showed the practical use-
fulness of this ratio in assessment of thyroid function.
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Odredivanje koncentracije ukupnog T, u serumu
predstavlja jednu od osnovnih laboratorijskih analiza
za klinicku dijagnostiku poremecaja funkcije Stitaste
Zlezde. Cesto se deSava da ova analiza nije dovoljna
pa se dopunjuje odredivanjem slobodne frakcije tireo-
idnih hormona: FT, i/ili T,/TBG indeksa. Za Klinicku
praksu je veoma vazno da se utvrdi kakva je osetlji-
vost, specifi¢nost i prediktivnost odredivanja ovih pa-
rametara za dijagnozu hipotireoze i hipertireoze. Uku-
pni T,, Ty/TBG indeks i FT, odredeni su kod pacije-
nata sa hipotireozom (n = 33), hipertireozom (n =
66) kao i u grupi zdravih, eutireoidnih osoba (n =
102). Pokazano je da za dijagnozu hipotireoze najve-
¢u osetljivost ima FT, (97%). Osetljivost odredivanja
T,/TBG indeksa je visoka (85%) ali ipak znacajno niza
od FT, (t > ttab), dok je najmanje osetljiv parametar
ukupni T, (64%). Specificnosti T,/TBG indeksa i FT4
vrlo su visoke (96% odnosno 99%), dok je kod ukup-
nog T, znacajno niza (46%). Najvecu pozitivnu predik-
tivnu vrednost (PPV) ima FT, (97%), zatim T4/TBG
indeks (88%) a najnizu ukupni T, (28%). Poredenjem
negativnih prediktivnih vrednosti (NPV) pokazano je
da nema znacajne razlike izmedu FT, (99%) i T4/TBG
indeksa (95%), dok je vrednost znacajno niza za
ukupni T, (80%) (t > t,,,). Za dijagnozu hipertireoze
pokazano je da sva tri parametra imaju maksimalnu
osetljivost, specificnost i prediktivnost (99% ili 100%).
Utvrdeno je da T,/TBG indeks i FT, imaju veoma
dobre karakteristike, mada se prednost FT, ogleda u
vecoj osetljivosti i PPV pa je zato bolji parametar za
dijagnozu hipotireoze, dok odredivanje ukupnog T,
nije analiza izbora. Za dijagnostiku hipertireoze svaki
od ova tri parametra moze da se koristi sa podjed-
nakom sigurnoscu.
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Faculty of Pharmacy, University of Belgrade
3Nuclear Medicine,
Medical Center Zajecar

The determination of serum total T, concentra-
tion is one of the fundamental laboratory analyses for
clinical diagnosis of thyroid function disorders.
However, very often it is not sufficient because the
proportion of free hormone should be known by
determining FT, and/or the T,/TBQ ratio. For clinical
practice it is very important to establish the sensitivi-
ty, specificity and predictive value of these tests in the
diagnosis of hypothyrosis and hyperthyrosis. Total T,
T,/TBG ratio and FT, were determined in patients
with hypothyrosis (n = 33), hyperthyrosis (n = 66)
and in healthy, euthyroid subjects (n = 102). For the
diagnosis of hypothyrosis the highest sensitivity was
found for FT, (97%). The sensitivity of T,/TBG ratio
was also high (85%) but significantly less than for FT,
(t >t,,p), while the least sensitive parameter was total
T, (64%). The specificities of T,/TBG ratio and FT,
were very high (96% i.e. 99%), while it was signifi-
cantly lower for total T, (46%). The highest positive
predictive value (PPV) was given by FT, (97%), then
T,/TBG ratio (88%) and lastly total T, (28%). It was
shown that the negative predictive values (NPV) were
not significantly different between FT, (99%) and
T,/TBG ratio (95%), but total T, had a significantly
lower NPV (80%) (t >t,,,). All three parameters were
found to have excellent sensitivity, specificity and pre-
dictive values (99% or 100%) for the diagnosis of
hyperthyrosis. Thus, both T,/TBG ratio and FT, had
very good characteristics, but FT, is the better test for
the diagnosis of hypothyrosis because of the more
favourable sensitivity and PPV, whereas determina-
tion of total T, was of little value. Each of these three
parameters could be used with equal certainty in the
diagnosis of hyperthyrosis.
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ABNORMALNOSTI TIREOIDNIH
HORMONA KOD PACIJENATA
SA BUBREZNOM INSUFICIJENCIJOM

S. Dordevié-Cvetkovi¢, S. Milojevi¢

Biohemijska laboratorija, Urolosko odeljenje
Zdravstveni centar Krusevac

Endokrini poremecaji kod pacijenata na dijalizi
predmet su mnogih istrazivanja. Interpretacija dobi-
jenih rezultata Cesto nije jednostavna jer je endokrini
sistem kod pacijenata na dijalizi poremecéen na supti-
lan i kompleksan nacin. Klinicke manifestacije ovih
endokrinih poremecaja razlicite su u ucestalosti i
teZini a neki koji su pra¢eni znacajnim biohemijskim
abnormalnostima nemaju poseban Klinicki znacaj.
Cilj ovog rada bio je da se prati metabolizam tireoid-
nih hormona kod pacijenata sa bubreznom insufici-
jencijom. Ispitano je 40 bolesnika na hemodijalizi,
prosec¢ne starosne dobi 51 godina (20 68), koji se
dijaliziraju u proseku 56 meseci, tri puta nedeljno po
5 casova, pomocu vise tipova dijalizatora. U okviru ti-
reoidnog statusa odredivan je: tiroksin (T,), trijod-
tironin (T5) i tireostimuliraju¢i hormon (TSH) imuno-
hemijskim postupkom (ELISA) Human-ovim testovi-
ma. T, je izrazavan u nmol/L, T5 u ng/dl, a TSH u
pmol/L. Rezultati pokazuju da su kod pacijenata na
dijalizi koncentracije T, bile normalne ili snizene (p
>0,05), dok su vrednosti T3 bile znacajno snizene
(p<0,05) u odnosu na kontrolnu grupu. Koncentra-
cije TSH su bile normalne u odnosu na referentne
vrednosti. Bolesti bubrega koje su pracene poreme-
¢ajem u metabolizmu proteina, pracene su i sma-
njenjem sinteze i koncentracije TBG. Zato se sinteza i
koncentracija tiroksina u krvi smanjuje, ali samo u
izrazenim slucajevima. | konverzija T, u T3 moze biti
smanjena pa se i koncentracija T3 smanjuje. Klinicki,
i pored smanjenih vrednosti T, i T, veéina pacijena-
ta na dijalizi je eutireoticna sa normalnim vrednosti-
ma TSH. Dodavanje tireoidnih hormona u cilju ko-
rekcije niskih vrednosti tireoidnih hormona u serumu,
ne treba sprovoditi jer mogu nastati znacajni kata-
bolicki poremecaiji.
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STRESOGENI UTICAJ RADNE SREDINE
NA NIVO HORMONA STITNE ZLEZDE

S. Stoilkovi¢, M. Popovic¢
Zdravstveni centar Vranje
Veliki broj pacijenata koji dolaze iz pogona Yum-

ko imaju povecani nivo hormona stitne zZlezde. To je
bio razlog da se ispita kod zaposlenih da li postoji
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THYROID HORMONES
ABNORMALITIES AT PATIENTS
WITH RENAL INSUFFICIENCY

S. Dordevié-Cvetkovi¢, S. Milojevi¢

Biochemical Laboratory, Department of Urology
Health Care Center of Krusevac

Endocrine disorders at patients on dialysis are sub-
ject of many researches. Interpretation of obtained
results is not always easy, as the endocrine system at
patients on dialysis is disordered in a sensitive and
complex way. Clinical manifestation of these endo-
crine disorders is different per frequency and gravity,
and some of them, that have been followed by signifi-
cant biochemical abnormalities do not have a special
clinical importance. The aim of this study is to deter-
mine the thyroid hormones metabolism at patients
with renal insufficiency. It has been tested 40 patients
on hemodialysis, average of 51 years (20 68), dialyzed
mostly 56 months, three times a week per 5 hours,
using a different dialysators. Within thyroid status it
has been determined as following: thyroxine (T)),
triiodothyronine (T5) and thyrotropin (TSH) by means
of immunochemical procedure (ELISA) of Human'’s
tests. T, is expressed in nmol/L, T5 in ng/dl, and TSH
is expressed in pmol/L. The results show that concen-
tration of T, at patient on dialysis is normal or lower
(p>0.05), but values of T3 are significantly lower
(p<0.05) referring to the control group. The concen-
tration of TSH is normal regarding to the referring val-
ues. Kidney diseases followed by disorders in metabo-
lism of albumen, are also followed by reducing of syn-
thesis and concentration of TBG. For that reason syn-
thesis and concentration of thyroxine in blood is
reduced, but only at distinguished cases. The conver-
sion of T, in T5 can be also reduced so that the con-
centration of T3 is reduced, too. Clinically, besides
reduced values of T, and T3, most patients on dialysis
are euthyreotic with normal TSH values. Adding thy-
roid hormones in order to correct lower values of thy-
roid hormones in serum should not be done, because
significant catabolic disorders can develop.
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EFFECT OF WORKING ENVIRONMENT
STRESS ON THE LEVEL OF THYROID
HORMONS

S. Stoilkovi¢, M. Popovi¢
Health centre, Vranje
Huge number of patients with increased level of

thyroid hormones come from factory Yumco for a
professional help, which was the reason to examine if
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stresogeni uticaj buke na Stitnu Zlezdu i njenu aktiv-
nost. Cilj je bio da se utvrde Stetni efekti na zaposlene
zavisno od duZine njihove izloZzenosti buci. Ispitivani
su pacijenti koji do tada nisu evidentirani (n=125), a
kontrolnu grupu su ¢inili radnici Yumko-a koji ne
rade u uslovima buke (n=75). Takode, ispitivan je i
stepen ostecenja u zavisnosti od duzine radnog staza:
grupa radnika podeljena je na: | grupa 38 radnika
sa stazom do 10 godina; Il grupa 47 radnika sa
stazom do 20 godina i lll grupa 38 radnika sa sta-
zom preko 20 godina. Nivo hormona T5 i TSH ispiti-
van je MEIA metodom, a T, FPIA metodom na apa-
ratu ABBOTT IMx. d prvoj grupi srednje vrednosti
iznosile su za T,=134,8 nmol/L, u drugoj T,=128,4
nmol/L, a u tre¢oj T,=141,0 nmol/L. Srednja vred-
nost T, za kontrolnu grupu iznosila je T,=120,6
nmol/L. Za T3 srednje vrednosti bile su u prvoj grupi
T3=2,15 nmol/L, u drugoj T3=1,98 nmol/L i u trecoj
2,28 nmol/L. Srednja vrednost za T3 u kontrolnoj
grupi iznosila je T3=1,90 nmol/L. Srednje vrednosti
za TSH iznosile su u prvoj grupi TSH=3,7 ulJ/L, u
drugoj TSH=3,32 ulJ/L. Rezultati su statisticki obra-
deni i nije nadena statisticki znacajna korelacija uces-
talosti povi¢enih vrednosti ni u jednoj od ovih grupa
u odnosu na kontrolnu grupu. Znadci, s obzirom na
nepostojanje ispitivane povezanosti, namece se po-
treba trazenja drugih razloga za veéu ucestalost obo-
lelih.

there is a negative effect of stressful noise on thyroid
gland and its activity, while a patient is engaged at
work. The aim of the study was to evaluate effects of
profesional damage on the organism of exposed
workers, especially on thyroid gland, in dependence
on duration of exposure to this efects. We examined
200 patients, 125 were exposed workers and 75 were
control subjects. We were interested in level of da-
mage depending on duration of exposure, thus we
ewamined three groups of patients: I group 38
workers who have been exposed for ten years; Il
group 47 workers who have been exposed for 20
years; Il group 38 workwrs who have been exposed
for more than 20 years. We studied the level of thy-
roid hormons T3 and TSH with MEIA method, T, with
FPIA method with ABBOTT IMx. Results are statisti-
caly presented. In [ group middle value is for
T,=134.8 nmol/L, middle value for Il group for
T,=128.4 nmol/L and in Ill group T,=141.0 nmol/L.
Middle value for T, in control group is 120.6 nmol/L.
Middle value for T3 in [ group is T3=2.28 nmol/L.
Middle value for T3 in control group is T53=1.90
nmol/L. Middle value for TSH in I group is TSH=3.7
plJ/L. Middle value in Il group is TSH=3.32 plJ/L and
in Il group is TSH=2.98 plJ/L. Middle value for con-
trol group is TSH=3.30 pulJ/L. There are no statisti-
cally significant in any of the groups with respect to
the control group. We must examine other reasons
for such a huge frequency of diseased, becouse there
is no studied connection.
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LIPIDS, LIPOPREOTEINS AND APOLIPOPROTEINS
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POVEZANOST TEZINE ISHEMIJSKE
BOLESTI SRCA SA KONCENTRACIJOM
LIPOPROTEINA (a)

S. Vwjanié, D. Din¢ié, R. Nikolajevi¢

Instut za medicinsku biohemiju,
Klinika za urgentnu internu
medicinu, Vojnomedicinska akademija, Beograd

Lipoprotein (a) Lp(a) pored LDL cestice pred-
stavlja najaterogeniju lipoproteinsku frakciju u krvi i
njegove visoke koncentracije kombinovane sa dru-
gim faktorima rizika jako povecavaju rizik za nastanak
ishemijske bolesti srca (IBS). Cilj ovog istrazivanja bio
je da se utvrdi da li postoji povezanost tezine IBS sa
koncentracijom Lp(a). U naSe istrazivanje bilo je
uklju¢eno 166 ispitanika oba pola u dobi od 40 do 74
godine koji su bili podeljeni u 3 osnovne grupe: kon-
trolna grupa (KO) zdravih (n=59, neinvazivhim meto-
dama isklju¢eno postojanje IBS), kontrolna grupa
(K1) bolesnih (n=34, bez znacajnih stenoza krvnih
sudova srca), eksperimentalna grupa (E) bolesnih
(n=73, sa stenozama krvnih sudova srca >50%); ova
grupa podeljena je na 3 podgrupe: El-jednosudov-
nom, E2-dvosudovnom, E3-trisudovnom koronar-
nom boles¢u. Koncentracija Lp(a) je odredivana u
sveZzem izolovanom materijalu-serumu, nefelometrij-
skom metodom na aparatu BN100 firme Dade Be-
hring. Dobijeni rezultati pokazuju da je koncentracija
Lp(a) (log. koncentracija Lp(a)) bila statisticki zna-
¢ajno povecana u E-grupi bolesnih u odnosu na KO i
K1 grupu i u E3-podgrupi u odnosu na E1 i E2 pod-
grupu. Nema statisticki znacajne razlike u koncen-
traciji Lp(a) izmedu KO i K1 grupe i izmedu E1 i E2
podgrupe. Na osnovu dobijenih rezultata moze se za-
kljuciti da je u ovim istrazivanjima dobijena poveza-
nost koncentracije Lp(a) sa tezinom IBS, odnosno
brojem obolelih krvnih sudova.
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CORRELATION OF THE ISCHAEMIC
HEARTDISEASE SERIOUSNESS
WITH LIPOPROTEIN (a)

S. Vwjanié, D. Din¢ié, R. Nikolajevi¢

Intitute of Medical Biochemistry,
Clinic for Urgent Internal Medicine
Military Medical Academy, Belgrade

Lipoprotein (a) Lp(a), in addition to the LDL par-
ticle, represents the most atherogenic lipoprotein
fraction in blood and its high concentrations com-
bined with other risk factors significantly increase a
risk of the ischaemic heart disease (IHD). A target of
this study was to determine if there were a correlation
between the IHD seriousness and Lp(a) concentra-
tions. This study included 166 male and female indi-
viduals from 40 to 74 years of age who were divided
into three major groups: control group (KO) of heal-
thy individuals, n=59 (presence of IHD was excluded
by using non-invasive methods), control group (K1)
of sick individuals, n=34 (without significant stenosis
of heart blood vessels), experimental group (E) of sick
individuals, n=73 (with stenosis of heart blood ves-
sels > 50%) and it was divided into three sub-groups:
E1 one-vascular, E2 two-vascular, E3 three-vas-
cular coronary heart disease. Lp(a) concentrations
were determined in a newly isolated material serum
by a nephelometric method using a Dade Behring
BN100 analyser. Results obtained indicated that
Lp(a) concentrations /log.Lp(a) concentractions/ we-
re statistically significantly increased in the E-group of
sick individuals in relation to the KO and K1 groups,
and in the E3-sub-group in relation to the E1 and E2
sub-groups. There was no statistical evidence of a
significant difference in Lp(a) concentrations between
the KO and K1 groups and the E1 and E2 sub-
groups. On the basis of the obtained results, we can
conclude that our study has found the correlation of
Lp(a) concentrations with the IHD seriousness, i.e.
the number of blood vessels affected by the disease.
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EFEKAT SIMVASTATINA
NA LIPIDNI STATUS

J. Vasi¢, N. Bogavac-Stangjevi¢,
V. Spasojevi¢-Kalimanovska, S. Spasi¢, I. Cecez

Institut za medicinsku biohemiju,
Farmaceutski fakultet, Beograd

Primena simvastatina, inhibitora regulatornog en-
zima HMG-CoA-reduktaze u biosintezi holesterola, od
izuzetnog je znacaja za snizavanje visokih vrednosti
holesterola i LDL-holesterola. U okviru ovog rada
obradeni su rezultati multicentri¢ne studije Zocor®©
Monitored Treatment Program koju je sprovela firma
MSD u nasoj zemlji. Pacijenti sa dislipidemijom i
klinickim simptomima koronarne bolesti (132 paci-
jenta, 58 muskaraca i 74 Zene) tretirani su sa simvas-
tatinom u dozi od 10 i 20 mg. Efekat statina na lipid-
ni status ispitivan je odredivanjem ukupnog holes-
terola (uH), HDL-holesterola (HDL-H), LDL-holes-
terola (LDL-H) i triglicerida (TG) pre pocetka terapije
i posle 4, 8 i 12 nedelja. Ispitivanja su pokazala zna-
¢ajno snizenje vrednosti LDL-H od bazalnih 5,21 +
1,40 mmol/L do 3,15 + 1,04 mmol/L (p<0,001) po-
sle 3 meseca. Procentualne promene lipidnih para-
metara posle prvog, drugog i tre¢eg meseca u odno-
su na bazalne vrednosti najvece su za LDL-H i iznose:

22,41%, 33,20% i 37,67%. Takode je dobijeno
znacajno snizenje od 7,71 = 1,47 mmol/L do 5,54 +
1,18 mmol/L posle 3 meseca terapije (p<0,001), a
procentualno sniZenje vrednosti po mesecima bilo je:
-32,03%, -25,40 i -27,10%. Simvastatin deluje i na
snizenje TG (3,29 + 2,44 mmol/L do 2,14 + 1,24
mmol/L, p<0,001), procentualna promena bila je
manja u odnosu na holesterol ( 15,75%, 21,45% i

25,76%). Za HDL-H dobijen je porast vrednosti od
pocetnih 1,00 + 0,26 mmol/L do 1,2 + 0,25 mmol/L
(p<0,001). Procentualni porast HDL-H po mesecima
iznosio je: 9,57%, 20,39% i 21,41 % i statisticki se
znacajno razlikovao za tre¢i mesec (p<0,05). Efekat
simvastatina ispitivan je i na osnovu promene rizi¢nih
vrednosti lipidnih parametara kod ispitivanih pacije-
nata. Pre primene terapije 89,4% pacijenata imalo je
rizicne vrednosti uH (>6,3 mmol/L), a posle 3 mese-
ca terapije samo 23,9%. Na pocetku ispitivanja 79,4%
pacijenata imalo je rizicne vrednosti LDL-H (>4,1
mmol/L), da bi se kasnije taj broj pacijenata smanjio
na 15,8%. Utvrdeno je da simvastatin ima znacajan
efekat na snizavanje LDL-H, a umeren na porast
HDL-H, sto omogudava primenu ovog leka u pri-
marnoj i sekundarnoj prevenciji kardiovaskularnih
oboljenja.

C40

EFFECT OF SIMVASTATIN
ON LIPID PARAMETERS

J. Vasi¢, N. Bogavac-Stangjevi¢,
V. Spasojevi¢-Kalimanovska, S. Spasi¢, I. Cecez

Institute of Medical Biochemistry,
University School of Pharmacy, Belgrade

Treatment with simvastatin, which inhibits HMG-
CoAreductase the rate limiting enzyme step in cho-
lesterol biosynthesis has become the most suc-
cessful drug treatment in lowering total plasma cho-
lesterol and LDL-cholesterol concentrations. We
present the results of the multicentric study-Zocor®
Monitored Treatment Program (MSD) for our coun-
try. Patients with dyslipidemia and clinical symptoms
for coronary artery disease (132 patients, 58 males
and 74 females) were treated with simvastatin at
doses of either 10 or 20 mg. Effect of simvastatin on
lipid status was evaluated by determination of total
cholesterol (TC), HDL-cholesterol (HDL-C), LDL-
cholesterol (LDL-C) and triglycerides (TG) at the
beginning and after 4, 8 and 12 weeks of treatment.
Simvastatin therapy results in lower LDL-C levels
from 5.21 £ 1.40 mmol/L to 3.15 + 1.04 mmol/L
(p<0.001) after 3 months. Percent change of lipid
parameters after one, two or three months from the
baseline were the greatest for LDL-C: 22.41%,

33.20% and 37.67%. Total cholesterol was also
reduced from 7.71 + 1.47 mmol/L to 5.54 + 1.18
mmol/L (p<0.001) and percent change was:

32.03%, 25.40% and 27.10%. Similar results
were obtained for TG from 3.29 + 2.44 mmol/L to
2.14 + 1.24 mmol/L after three months of treatment
(p<0.001), but percent change was lower than for
cholesterol ( 15.75%, 21.45% and 25.76%). In
contrast to other lipid parameters, HDL-C raised after
treatment with simvastatin from 1.00 + 0.26 mmol/L
to 1.20 + 0.25 mmol/L (p<0.001). Percent change in
HDL-C was: 9.57%, 20.39% and 21.41% and these
change was statistically significant (p<0.05). The
reducing effect of simvastatin on TC and LDL-C was
analyzed in view of the percent of subjects with high-
risk values of cholesterol. Before treatment most of
the patients (89.4%) were with high-risk values for TC
(>6.3 mmol/L) and after 3 months the percent was
only 23.9%. Similar results were obtained for LDL-C.
With high-risk values (>4.1 mmo/L) were 79.4% of
patients and after treatment with simvastatin 15.8%.
The hypolimidemic effect of simvastatin is principally
based on reduction of LDL-C and that is major con-
cern in both primary and secondary prevention of co-
ronary heart disease.
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FAKTORI RIZIKA ZA ATEROSKLEROZU
KOD PACIJENATA S ESENCIJALNOM
HIPERTENZIJOM

J. lli¢!, J. Kotur-Stevuljevic?,
N. Bogavac-Stanojevié?,
V. Spasojevié¢-Kalimanovska?

IKlini¢ko-biohemijska laboratorija,
Zdravstveni centar Sveti Luka, Smederevo
2Institut za medicinsku biohemiju,
Farmaceutski fakultet, Beograd

Hipertenzija je jedan od kljuc¢nih faktora rizika za
razvoj ateroskleroze pa i kardiovaskularnih bolesti.
Pored pusenja, gojaznosti i dislipidemije hipertenzija
spada u varijabilne faktore rizika na koje se moze de-
lovati preventivno i tako umanjiti rizik od aterosklero-
ze. S tim ciljem ispitivan je i aterogeni rizik kod paci-
jenata s esencijalnom hipertenzijom odredivanjem
ukupnog holesterola (uH), HDL-holesterola (HDL-H),
LDL-holesterola (LDL-H) i triglicerida (TQ) i izracuna-
vanjem odnosa: uH/HDL-H i LDL-H/HDL-H. Pore-
mecaji lipidnog statusa kod pacijenata s esencijal-
nom hipertenzijom ispitivani su u grupi od 185 osoba
(82 zene i 103 muskarca) i poredenjem sa kontrol-
nom grupom od 97 osoba (61 zZena i 36 muskaraca)
bez hipertenzije. Lipidni parametri u serumu odre-
divani su standarnim biohemijskim metodama. Oni
su uporedeni kod normotenzivnih i hipertenzivnih
osoba i u zavisnosti od pusenja i BMI. Poredenjem
lipidnih parametara pacijenata s hipertenzijom u
odnosu na kontrolnu grupu dobijena je statisticki zna-
¢ajna razlika za sve parametre (p<0,001, Student’ov
t-test). Pacijenti sa hipertenzijom imali su vise vred-
nosti u odnosu na kontrolu: uH (6,24 + 2,32 vs 5,44
+ 2,09 mmol/L), LDL-H (4,30 = 2,07 vs 3,70 + 1,81
mmol/L), TG (2,68 + 4,35 vs 1,43 + 1,62 mmol/L),
odnos uH/HDL-H (6,72 + 4,85 vs 4,72 + 2,07) i LDL-
H/HDL-H (4,63 = 3,41 vs 3,19 + 1,82), a nize vred-
nosti HDL-H (1,01 + 0,58 vs 1,20 + 0,54 mmol/L).
Lipidni parametri za pacijente i kontrolnu grupu ispi-
tivani su posebno za muskarce i Zene i dobijeni su
slicni rezultati. Ispitivanja su pokazala i statisticki
znacajnu razliku izmedu pacijenata i kontrole za sve
lipidne parametre kod pusaca (p<0,001) i to za oba
pola. Pacijenti sa hipertenzijom i BMI od 25 do 30
kg/m2 statisticki se znacajno razlikuju u odnosu na
odgovaraju¢u kontrolnu grupu za TG, uH/HDL-H,
LDL-H/HDL-H (p<0,001), za LDL-H (p<0,01) i za
uH i HDL-H (p<0,05). Dobijeni rezultati ukazuju na
znacajan poremecaj u metabolizmu lipida kod pacije-
nata s hipertenzijom i na interakciju drugih faktora
rizika za aterosklerozu, a pre svega na uticaj pusenja.
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ATHEROGENIC RISK FACTORS
IN PATIENTS WITH ESSENTIAL
HYPERTENSION

J. [li¢!, J. Kotur-Stevuljevic?,
N. Bogavac-Stanojevié?,
V. Spasojevi¢-Kalimanovska?

IClinical Chemistry Laboratory, Svetog Luke,
Health Centre, Smederevo
ZInstitute of Medical Biochemistry,
University School of Pharmacy, Belgrade

Objective of the present study was to test the
hypothesis that hypertension, smoking, obesity and
dyslipidemia are major variable factors of atheroscle-
rosis disease. The atherogenic risk for hypertensive
patients was assessed by measuring total cholesterol
(TC), triglycerides (TG), HDL-cholesterol (HDL-C)
and LDL-cholesterol (LDL-C) and calculating the
ratio: TC/HDL-C and LDL-C/HDL-C. The examined
group consisted of 185 hypertensive patients (82
females and 103 males) and a control group of nor-
motensive individuals 97 (61 females and 36 males)
matched by age and sex. Serum lipid parameters
were examined by standard biochemical methods.
Levels were also compared in normotensive and
hypertensive individuals according to smoking and
BMI. All lipid parameters in hypertensive patients
were statistically different compared with the control
group (p<0.001, Student t-test). Hypertensive pa-
tients compared with normotensive had higher values
of TC (6.24 + 2.32 vs 5.44 + 2.09 mmol/L), LDL-C
(4.30 £2.07 vs 3.70 £ 1.81 mmol/L), TG (2.68 + 4.35
vs 1.43 + 1.62 mmol/L), ratio TC/HDL-C (6.72 + 4.85
vs 4.72 + 2.07) and LDL-C/HDL-C (4.63 = 3.41 vs
3.19 + 1.82) and lower values of HDL-C (1.01 + 0.58
vs 1.20 = 0.54 mmol/L). Similar results were obtained
separately for women and men. Lipid levels in smok-
ing normotensive and hypertensive groups were sig-
nificantly different (p<0.001) for both sex. Lipid dis-
turbance in hypertensive patients with BMI (25 30
kg/m?) was statistically significant difference com-
pared with control group for TG, TC/HDL-C, LDL-
C/HDL-C (p<0.001), for LDL-C (p<0.01) and for TC,
HDL-C (p<0.05). We conclude that disturbances of
plasma lipid profile in hypertensive patients may be
mainly due to an interaction with smoking and with
an additional effect of other risk factors.
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C42

MEDUODNOS LIPIDNIH PARAMETARA
I INDEKSA TELESNE MASE
KOD SKOLSKE DECE

M. Babi¢, D. Pap, A. Antonjjevi¢

Zdravstveni centar UZice, Dom zdravlja PoZega,
Zdravstveni centar S. Mitrovica

Ukupni holesterol (TC), HDL-holesterol (HDL-C),
LDL-holesterol (LDL-C) i trigliceridi (TG), odredeni su
u serumima 68 ucenika starosti 14 godina iz Pozege
i Sremske Mitrovice. Utvrdeni su odnosi TC, HDL-C,
LDL-C i TG u zavisnosti od porasta indeksa telesne
mase (BMI). Ispitanici su podeljeni u tri grupe u zavis-
nosti od BMI (Grupa 1: BMI< 25 kg/mZ2; grupa 2: BMI
25 28 kg/m2; grupa 3: BMI > 28 kg/mZ2. Koncetracije
TC i TG odredene su enzimskim metodama. HDL
holesterol odreden je enzimskom metodom u super-
natantu koji je dobijen posle precipitacije drugih li-
poproteina sa fosfovolframovom kiselinom i magne-
zijum hloridom. LDL-C dobijen je racunskim putem
pomoc¢u Friedewaldove jednacine. Rezultati su sta-
tisti¢ki obradeni i graficki prikazani. Rezultati lipidnih
parametara (srednja vrednost 2 SD) u odgovara-
ju¢im grupama prema indeksu telesne mase iznosili
su: za holesterol (grupa 1: 4,25 1,22 mmol/L; gru-
pa 2: 5,96 2,02 mmol/L; grupa 3: 6,23 2,52
mmol/L); za LDL-holesterol (grupa 1: 3,20 1,80
mmol/L; grupa 2: 4,14 2,20 mmol/L; grupa 3: 4,34

2,96 mmol/L); za HDL-holesterol (grupa 1: 1,51
0,64 mmol/L; grupa 2: 1,49 0,70 mmol/L; grupa
3: 1,48 0,72 mmol/L); i za trigliceride (grupa 1:
0,90 0,88 mmol/L; grupa 2: 1,90 1,44 mmol/L;
grupa 3: 2,56 1,82 mmol/L). Rezultati ispitivanja
pokazali su da izmedu BMI i TC, LDL-C i TG postoji
statisticki znacajna razlika (p < 0,05), dok ista nije
utvrdena izmedu BMI i HDL-C (p > 0,05). Sa poras-
tom BMI rasle su i vrednosti ukupnog holesterola,
LDL-holesterola i triglicerida. Pove¢ane vrednosti na-
vedenih aterogenih lipida predstavljaju povec¢an kar-
diovaskularni rizik kod dece starosti 14 godina.

C42

CORRELATION OF LIPIDS PARAMETERS
AND BODY MASS INDEX
IN SCHOOL CHILDREN

M. Babi¢, D. Pap, A. Antonjjevic,

Medicale Centre Uzice, Helth Centre PoZega,
Medical Centre Sremska Mitrovica

The total cholesterol (TC), high density lipopro-
tein cholesterol (HDL-C), low density cholesterol
(LDL-C) and triglycerides (TQ) level were determined
in serum samples of 68 children from Pozega and
Sremska Mitrovica, aged 14 years. The relations
between TC, HDL-C, LDL-C and TG, and increase in
body mass index (BMI) were examined. Participants
were divided into three groups according to BMI
(Group 1: BMI< 25 kg/m2; group 2: BMI 25 28
kg/mz2; group 3: BMI > 28 kg/mZ2. Concentrations of
TC i TG were determinated by enzymatic colorimet-
ric method, as well as HDL-C in supernatant after
percipitation of other lipoproteins with addition of
phosphotungsten acid and MgCl,. LDL-C was calcu-
lated using the Friedewald formula. The results were
stored in a computer, processed statistically and pre-
sented graphically. The overall fasting values (mean

2 SD) in the defined groups according to BMI
were: for cholesterol (group 1: 4,25 1,22 mmol/L;
group 2: 5,96 2,02 mmol/L; group 3: 6,23 2,52
mmol/L); for LDL-cholesterol (group 1: 3,20 1,80
mmol/L; group 2: 4,14 2,20 mmol/L; group 3:
4,34 2,96 mmol/L); for HDL-cholesterol (group 1:
1,51 0,64 mmol/L; group 2: 1,49 0,70 mmol/L;
group 3: 1,48 0,72 mmol/L); and for triglycerides
(group 1: 0,90 0,88 mmol/L; group 2: 1,90 1,44
mmol/L; group 3: 2,56 1,82 mmol/L). A statisti-
cally significant dependance between BMI and TC,
LDL-C and TG was established (p < 0,05), while the
interrelation between BMI and HDL-C was not signif-
icant (p > 0,05). The mean values for cholesterol,
ILDL-cholesterol and triglycerides were increased in
correlation with increased BMI. The concetrations of
total cholesterol, LDL-cholesterol and triglycerides
may be a sign of the present cardiovascular risk in
children aged 14 years.
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APOLIPOPROTEIN B U PROCENI
ATEROGENOG RIZIKA LIPIDSKOG
POREKLA KOD OSOBA S GRANICNO
POVISENIM NIVOIMA UKUPNOG
HOLESTEROLA 1 TRIGLICERIDA

O. Brkljac, Lj. Lepanovi¢, M. Deri¢

Zavod za laboratorijsku medicinu,
Klinic¢ki centar Novi Sad, Novi Sad

Smatra se da je apolipoprotein B (apo) pouzdani-
ji parametar za procenu aterogenog rizika nego LDL-
H (H=holesterol), buduéi da je koncentracija apo B
ekvivalentna broju aterogenih lipoproteinskih ¢estica,
dok sadrzaj H u jednoj partikuli moze znacajno vari-
rati. Ova cinjenica bila bi od posebnog klinickog
znacaja kod osoba s pozeljnim vrednostima LDL-H
(do 3,5 mmol/L), uz grani¢no poviSene nivoe uku-
pnog H (5,2 6,5 mmol/L) i triglicerida (TG) (1,7 2,3
mmol/L). U ovoj studiji izvrSena je procena znacaja
odredivanja apo B kod osoba s poZeljnim nivoima
LDL-H, 100 s normotrigliceridemijom i grani¢no po-
viSenim ukupnim H i 37 s istovremenim grani¢nim
povisenjem ukupnog H i TG. Kontrolnu grupu ¢inilo
je 50 normolipidemi¢nih osoba. Parametri su odred-
ivani standardnim biohemijskim metodama. Rezultati
pokazuju da je apo B (g/L) znacajno povisen i kod
osoba s grani¢nim povisenjem ukupnog H (0,82 +
0,14) i kod osoba s grani¢nim povisenjem ukupnog
Hi TG (0,89 + 0,11). d obe grupe registrovano je i
znacajno povisenje Lp(a) lipoproteina (g/L) (0,19 +
0,16; 0,21 + 0,20). Dobijeni rezultati ukazuju da je
apo B pouzdaniji parametar za procenu aterogenog
rizika kod osoba s grani¢no poviSenim nivoima ukup-
nog H i TG, nego LDL-H, ciji bi porast mogao, tako-
de, da uputi na istovremeno poviSenje nivoa ateroge-
nog lipoproteina Lp(a).

C44

FOSFOLIPIDSKI SASTAV
SUBCELULARNIH ORGANELA

K. Bajin Kati¢, Z. Kovacevié
Institut za biohemiju, Medicinski fakultet, Novi Sad

Cilj rada bio je da se izvr$i analiza fosfolipidnog
profila pojedinih subcelularnih organela jetre pacova.
Organele su izolovane metodom diferencijalnog cen-
trifugiranja, a pojedine frakcije fosfolipida analizirane
su pomocu originalne metode dvodimenzionalne hro-
matografije na tankom sloju i odredivanjem fosfora.

C43

APOLIPROTEIN B IN ESTIMATION
OF ATHEROGENIC RISK LIPIDAL
ORIGIN IN PERSONS WITH BORDERLINE
HIGH CONCENTRATIONS OF TOTAL
CHOLESTEROL AND TRIGLYCERIDES

O. Brklja¢, Lj. Lepsanovié¢, M. Derié

Institute for Laboratory Medicine
Clinical Center Novi Sad, Novi Sad

Opinion that apoliprotein B (apo) is more reliable
parameter for estimation atherogenic risk than LDL-
H (H=cholesterol), as the concentration of apo B is
equivalent to the number of atherogenic lipoprotein
particles, while contents of H in one particle may vary
significantly. This fact could be of special clinical
importance for the persons with desirable concentra-
tions of LDL-H (under 3.5 mmol/l) and borderline
high levels of H (5.2 6.5 mmol/L) and triglycerides
(TG) (1.7 2.3 mmol/L). In this study estimation of
apo B determination importance is done in persons
with desirable levels of LDL-H, 100 normotriglyceri-
demic with borderline high levels of total H and 37
with simultaneous borderline high levels of total H
and TG. Control groupe consisted 50 normolipidem-
ic persons. Parameters were measured by standard
biochemical methods. Results show that apo B (g/L)
is significantly increased as well in persons with bor-
derline high levels of total H (0.82 + 0.14) and in per-
sons with borderline high levels of total H and TG
(0.89 + 0.11). In both groups significant increase of
LP (a) lipoprotein (g/L) (0.19 + 0.16; 0.21 + 0.20) reg-
istrated. Our results speak in favor of apo B as more
reliable parameter for estimation of atherogenic risk
for the persons with borderline high levels of total H
and TG than LDL-H, which increase may as well refer
to simultaneous increase of atherogenic lipoprotein
Lp (a) levels.

C44

PHOSPHOLIPID COMPOSITION
OF SUBCELLULAR ORGANELLES

K. Bajin Katié, Z. Kovacevic
Institute of Biochemistry, Medical Faculty Novi Sad

The aim of the study has been to analyze the
profile of phospholipides of some subcellular orga-
nelles in a rat liver. Organelles were isolated by the
differential centrifugation method and the fractions of
phospholipides were analyzed by the method of two-
dimensional chromatography on a thin layer and by
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Analiza fosfolipidne jedarne frakcije pokazuje da
najveci procenat pripada fosfatidilholinu (40%) i fos-
fatidiletanolaminu (30%). Najveéi procenat kardioli-
pina naden je u mitohondrijalnoj frakciji $to je u
skladu sa ¢injenicom da ovaj fosfolipid ulazi isklju¢ivo
u sastav unutrasnje membrane organela. Lizozomal-
nu frakciju karakteriSe izrazito smanjenje kardiolipina
i viSa koncentracija fosfatidilinozitola nego u svim
ostalim frakcijama. U mikrozomalnoj frakciji zabele-
Zen je najvedi procenat lizolecitina Sto je verovatno
rezultat pojacane aktivnosti fosfolipaze A. Dobijene
razlike u fosfolipidskom sastavu membrana pojedinih
subcelularnih organela ukazuju da se one razikuju po
svojim fizicko-hemijskim i bioloskim karakteristika-
ma. Rezultati objasnjavaju razliku u bioloskim osobi-
nama pojedinih celularnih membrana kao $to su pro-
fil i aktivnost enzima, transportni procesi i mehanizmi
prenosa i transformacije energije.

C45

OKSIDATIVNO OSTECENJE CELIJE;
AKUTNI ISHEMICNI DOGADPAJ
I NJEGOV MODEL

R. Mihajlovi¢!, M. Jovanovié?,
S. Vidakovié¢l, A. Jelenkovié2, A. Jovicié3

Insitut za rehabilitaciju
2Institut za medicinska istraZivanja VMA
3Klinika za neurologiju VMA, Beograd

Ishemija je oblik hipoksije koji, in vivo, nastaje
kada je prekinut dotok krvi u odredeni region (srce,
mozak). Prekid snabdevanja tkiva kiseonikom uzrok
je nastalih patoloskih promena. Posle ishemije Celija
postaje posebno osetljiva na reoksigenaciju, sto ima
za posledicu nastanak oksidativhog oste¢enja u toku
reperfuzije. Parcijalni pritisak kiseonika, u ovom mo-
mentu, znatno je povecan u odnosu na ishemicne
delove tkiva sto otvara mogucénost pokretanja Citave
serije lancanih reakija koje za rezultat imaju stvaranje
toksi¢nih metabolita. Na velikom broju modela ishe-
mije srca i mozga, na Zivotinjama, pokazano je da do-
lazi do stvaranja lipidnih peroksida, odnosno ostece-
nja i destrukcije ¢elijskih membrana. Cilj ovog rada
bio je da se pokaZe da stanje hipoksije tkiva, izazvano
boravkom ispitanika u hipobari¢noj komori dovodi
do pokretanja patofozioloskih promena sli¢nih/istih
kao i u stanjima ishemije mozga i srca. Meren je nivo
lipidnih peroksida (LP) u plazmi pilota (n=12) pre
(kontrola) i 20 min posle polu¢asovnog boravka u hi-
pobari¢noj komori. Drugu grupu sacinjavali su paci-

phosphorus determination. The analysis of a phos-
pholipid core fraction has shown that the highest per-
centage belongs to phosphatidylcholine (40%) and
phosphatidylethanolamine (30%). The highest per-
centage of cardiolipin has been found in mitochondr-
ial fraction which is in accordance with the fact that
this phospholipid is located exclusively in the inner
membrane of the organelles. Lysosomal fraction is
characterized by substantial reduction in cardiolipin
and, compared with other fractions, high percentage
of phosphatidylinositol. In microsomal fraction the
highest percentage of lysolecithin has been recorded
which is probably the result of increased activity of
phospholipase A. The obtained differences in phos-
pholipid composition of membranes of subcellular
organelles indicate that they differ in their physical,
chemical and biological characteristics. The results
support the difference in biological features of the
cellular membranes such as enzyme profile and activ-
ity, transport processes and the mechanisms of ener-
gy transduction and transformations.

C45

OXYDATIVE CELL DEMAGE;
ACUTE ISHEMIC PROCESS
AND ITS MODEL

R. Mihajlovi¢!, M. Jovanovié?,
S. Vidakovié!, A. Jelenkovic?, A. Jovicicé3

Institute for Rehabilitation, Belgrade
2Institute for Medicial Research, and
3Clinic for Neurology, Military Medical Academy,
Belgrade

Ishemia is shape of hipoxy a which shows in vivo
when blood flow is interupted in specific regions
(heart, brain). Interupted of tissue supplying with oxy-
gen is reason of patological changes. After ishemia
cell becomes specially sensitive on reoxygenation,
which cause oxydative damage during reperfusion.
Partial oxygen pressure, in that moment, is increased
in comparation with ishemic tissue parts which gives
possibilities of moving whole seria of step reactions
which results with creation of toxical metabolites. On
great number of models ishemia heart and brain of
animals had shown that become in creation of lipid
peroxides, respectively to damage and destruction of
cell membrane. The aim of our project is to show that
stage of tissue hipoxy a cause with spending time of
inquires in hipobaric room is reason for moving of
patophysiological changes same or similar as in
stage of heart and brain ishemia. Range of lipid per-
oxide (LP) is measured in blood plasma of pilots
(n=12) before (control) and 20 min, after half an
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jenti (n=45) sa ishemijom srca. Kontrolna grupa sas-
tojala se od 23 dobrovoljna davaoca krvi. Sledeca
ispitivana grupa (n=45) bili su bolesnici sa ishemijom
mozga. Kontrola su bili pacijenti (n=20) sa drugim
neuroloskim oboljenjima, bez medikamentozne ter-
apije. Pacijenti sa ishemijom srca i mozga kao i ispi-
tanici koji su boravili u hipobari¢noj komori pokazuju
slican porast nivoa lipidnih peroksida u plazmi u
odnosu na kontrolne grupe. Najvedi porast nivoa LP
imali su oboleli od ishemije srca (198%), zatim od
infarkta mozga (178%) i na kraju u plazmi ispitanih
pilota (164%). Ovakav trend rasta LP, kao indikatora
ostecenja Celijske membrane moze da se objasni
¢injenicom da kod ishemije srca lipidni peroksidi
direktno dospevaju u cirkulaciju, bez prolaska hema-
to-encefalne barijere, Sto je slucaj sa ishemijom
mozga. Takode, na primeru ispitanih pilota pokazano
je da ishemija dovodi do oksidativne povrede tkiva in-
dukovane hipoksijom, pri ¢emu je stepen povrede
povecan prelaskom iz stanja hipoksije u stanje nor-
moksije tkiva (ali u relativnom odnosu hiperoksije).

C46

INTENZITET LIPIDNE PEROKSIDACIJE
KOD ZDRAVIH OSOBA I INSULIN
ZAVISNIH DIJABETICARA

A. Kozié¢l, M. Popouvic¢?, K. Dalkovi¢3, B. Mari¢4

1Dom zdravlja Dr Milorad Mika Pavlovi¢, Indija
2Institut za hemiju, PMF Novi Sad
3Zavod za farmakologiju i toksikologiju,
Medicinski fakultet, Novi Sad
4AD Jugoinspekt, Novi Sad

Peroksidacija lipida je oksidativha degradacija
nezasi¢enih masnih kiselina, koje ulaze u sastav lipi-
da. Ona ima znacajnu ulogu u patogenezi mnogih
bolesti kao $to su Alchajmerova bolest, dijabetes,
Parkinsonova bolest i dr. Cilj ovog rada bio je da se
odredi intenzitet peroksidacije lipida (LPx), kod zdrav-
ih ljudi oba pola i dijabeticara (insulin zavisnih) sta-
rosti izmedu 20 i 75 godina i korelacija ovih para-
metara u odnosu na starost i dijabetes, u specificnim
ekoloskim uslovima Indije. Ovi rezultati su bitni zbog
poredenja sa svetskim rezultatima uradenim u slic-
nim ili razlicitim ekoloskim uslovima. IzloZena ispiti-
vanja obuhvatila su 200 zdravih ljudi, starosti od 20
do 75 godina i 80 ljudi obolelih od diabetes mellitus-
a (tip I) starosti izmedu 20 i 60 godina. Zdravstveno
stanje ispitanika proveravano je odredivanjem rutin-
skih laboratorijskih parametara (sedimentacija, krvna
slika, glukoza, urea i transaminaze). Svaka grupa
obuhvatila je dvadeset ispitanika, sa priblizno istim

hour spent time in hiperbaric room. The second
group consists of heart ishemia patients (n=45).
Control group consists of 23 voluntary blood givers.
Next inquire group (n=45) were patients with brain
ishemia. Control are patients (n=20) with other neu-
rological desesase without medicament therapy.
Patients with heart and brain ishemia and patients
who were in hipobaric room show similar increase of
range of lipid peroxide in blood plasma in compari-
son with control groups. The highest increase of
range LP is shown on patients with heart ishemia
(198%), after them come patients with brain attack
(178%) and at the end are inquired pilots (164%).
This increased trend of LP as indicator of damage
cell membrane can be explained with fact that heart
ishemia lipid peroxides are directly come to blood cir-
culation without passing hemato-encephal barier,
which is the case with brain ishemia. Also, on the
example on iquired pilots we can say that ishemia
come to oxydative tissue damages induces with
hipoxy and then the level of damage is increased with
crossing from stage of hipoxy a to stage of normoxy
tissue (but in relative relation hiperoxy).

C46

INTENSITY OF LIPID PEROXIDATION
IN HEALTHY SUBJECTS
AND INSULIN-DEPENDENT DIABETICS

A. Koziél, M. Popovic?, K. Dalkovi¢3, B. Mari¢4

IHealth Centre Dr Milorad Mika Pavlovic, Indija
2Faculty of Sciences, Institute of Chemistry, Novi Sad
3Faculty of Medicine, Institute of Pharmacology
and Toxicology, Novi Sad
4AD Jugoinspekt, Novi Sad

Lipid peroxidation (LPx) represents an oxidative
degradation of unsaturated fatty acids, the basic
components of lipid molecules, and it has a very
important role in the aerobic cell pathology. This
phenomenon is to a great extent involved in the
pathogenesis of a number of diseases: Alzheimer dis-
ease, diabetes, Parkinson disease, etc. The objective
of this study was to determine the intensity of LPx in
healthy subjects and insulin-dependent diabetics,
aged between 20 and 75 and correlate these param-
eters to the age and diabetes in the specific ecologi-
cal environment of Indjija. The intensity of LPx, both
in plasma and hemolysate of healthy subjects, in-
creases with age. The LPx values obtained for healthy
female subjects, measured in both plasma and he-
molysate, show an increase with age, and are some-
what lower compared with the corresponding values
observed with the healthy male. On comparing our
results with those from the literature we can see that
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brojem muskaraca i Zena. Intenzitet LPx odreden je
metodom po Buege i Austu. Nadeno je da se inten-
zitet peroksidacije lipida kod zdravih muskih osoba
povecava sa starenjem i u plazmi i u hemolizatu.
Intenzitet LPx kod zdravih Zena povedava se sa
starenjem i u plazmi i u hemolizatu i nesto je nizi u
odnosu na LPx kod zdravih miskaraca. Poredenjem
dobijenih podataka sa podacima u literaturi, utvrde-
no je da je intenzitet lipidne peroksidacije visi i u pla-
zmi i u hemolizatu kod zdravih osoba oba pola. Inten-
zitet lipidne peroksidacije povecava se kod dijabeti-
Cara oba pola sa staroscu (i u hemolizatu i u plazmi),
i to je povecanje vece u odnosu na zdrave ispitanike
iste starosne grupe. Poredenjem vrednosti odrediva-
nja LPx kod dijabeticara sa podacima iz literature do-
bijeno je bolje slaganje nego u slucaju poredenja
vrednosti zdravih osoba sa podacima u literaturi.

C47

PROMENE NIVOA LIPIDNE
PEROKSIDACIJE U KRVNOJ PLAZMI
PACOVA TRETIRANIH
5-FLUOROURACILOM I SELENOM

O. Jozanov-Stankov!, M. Demajo!, I. Duyjié?

Institut za nuklearne nauke »Vinca«, Beograd
2[HTM  Centar za hemiju, Beograd

Vecina danas koris¢enih citostatika u terapiji ma-
lignih oboljenja, ostvaruje svoje efekte bilo preko
podsticanja ili direktnim stvaranjem slobodnih
radikala (SR), najvise veoma reaktivnih oblika kiseoni-
ka, sa ciljem da zaustave produkciju malignog tkiva.
Nespecificnost ovih reakcija, medutim, pogada po-
red malignog i zdravo tkivo Sto izaziva dodatno anga-
Zovanje antioksidativnog odbrambenog sistema u
organizmu, kao i promene parametara koji govore o
prisustvu oksidativnog stresa. Cilj ovih istrazivanja bio
je da se na zdravom eksperimentalnom pacovu ispi-
ta koliko davanje dosta koris¢enog citostatika 5-fluo-
rouracila (FU) utice na stepen peroksidacije lipida
(LP) u krvi kao jednog od parametara negativnih
efekata povecane produkcije SR. Slededi zadatak bio
je da se vidi da li pove¢ano unosenje mikroelementa
selena (Se), kao vaznog ucesnika antioksidativne
odbrane, utice na nivo LP u krvnoj plazmi usled tret-
mana sa FU-om. Zivotinje su dobijale organski vezan
selen (Se) u vodi za pi¢e (u dozi koja odgovara oko
100 mg/dan) mesec dana pre tretmana FU. FU je
aplikovan i.p. u 5 jednakih dnevnih doza (ukupna
koli¢ina odgovara jednom uobic¢ajenom terapijskom
ciklusu za ¢oveka). Pacovi su zZrtvovani osmog dana
od pocetka davanja FU i u izdvojenoj krvnoj plazmi
odredivan nivo LP, mereéi koncentraciju tzv. pro-
dukata reakcije sa tiobarbiturnom kiselinom (TBK-P).
Rezultati eksperimenta pokazali su da aplikovanje FU

our results, both for plasma and hemolysate, are re-
gularly higher in healthy subjects of both sexes.
Intensity of LPx in both plasma and hemolysate of
diabetic patients increases with age and this increase
is higher compared with that observed with healthy
subjects of the same age. The LPx values obtained
for the diabetic patients correlate better with those
found in the literature than the values obtained for
healthy subjects with the corresponding literature
data.

C47

CHANGES IN THE LEVELS OF LIPID
PEROXIDATION IN BLOOD PLASMA
OF RATS TREATED WITH
5-FLUOROURACIL AND SELENIUM

O. Jozanov-Stankov!, M. Demajo!, I. Dujic?

Institute of Nuclear Sciences »Vinca«, Belgrade
2Institute of Chemistry, Technology and Metallurgy
Center of Chemistry, Belgrade, Yugoslavia

Most of the cytostatics used today in the therapy
of malignant diseases express their effects either
through inducing or by the direct production of free
radicals (SR), mostly very reactive oxygen species
with the purpose to eliminate the production of ma-
lignant tissue. As these reactions are non-specific,
beside the malignant tissue, healthy tissue is also
affected, causing additional engagement of the anti-
oxidant defense system in the organism as well as
inducing changes in parameters which indicate pres-
ence of oxidative stress. The purpose of this research
was to examine how much the currently used cyto-
static 5-fluorouracil (FU) injected into healthy experi-
mental rats, influences the blood level of lipid perox-
idation (LP), as one of the parameters demonstrating
the negative effects of increased SR production. The
next task was to determine if an increased intake of
the microelement selenium (Se), as an important
part of the antioxidative defense system, has an effect
on the level of LP in blood plasma after treatment
with FU. The animals received organically bound Se
in drinking water (dose which corresponds to about
100 pg/day) for a month before treatment with FU.
The cytostatic was injected i.p. in 5 equal daily doses
(the total amount corresponds to one standard hu-
man therapeutical cycle). The rats were sacrificed 8
days after the start of FU injection and blood plasma
levels of LP were measured as the amount of the
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izaziva znacajno povecanje LP nivoa u plazmi eksper-
imentalnog pacova. Pove¢an unos Se snizio je bazal-
ni nivo LP u plazmi a takode je redukovao porast LP
pri tretmanu FU-om, $to ukazuje da bi dodavanje Se
pri terapiji ovim citostatikom moglo biti od znacaja u
klinickoj praksi.

C48

DIJAGNOSTICKI ZNACAJ PRODUKATA
LIPIDNE PEROKSIDACIJE
U RAZLIKOVANJU PLEURALNIH IZLIVA

J. Lali¢!, 1. Bordevié?, S. Stojiljicovié!,
L. Zvezdanovi¢!, B. Blagojevic?

1Centar za medicinsku biohemiju, Klinicki centar, Ni$
2Klinika za plu¢ne bolesti i tuberkulozu,
Klini¢ki centar, Nis

Biohemijske analize pleuralne tecnosti prvi su korak
u razlikovanju pleuralnih izliva (Pl) na eksudate (E) i
transudate (T). Mada se Light-ovi kriterijumi najcesce
koriste za razdvajanje E od T, oni su manje tacni u
identifikaciji transudata. Zbog toga se, da bi se pobolj-
Sala tacnost dijagnoze, koriste novi parametri. Poznato
je da slobodni radikali kiseonika (SRK) prouzrokuju
ostec¢enja u mnogim bioloskim tkivima. SRK ispolja-
vaju svoj citotoksi¢ni efekat uzrokujudi lipidnu peroksi-
daciju za koju se smatra da je odgovorna za eksudaci-
ju te¢nosti u pleuralni prostor. Shodno tome, cilj ovog
rada bio je odredivanje malondialdehida (MDA), kao
krajnjeg produkta lipidne peroksidacije u pleralnoj tec-
nosti (MDAp) i serumu (MDAs) i odnosa MDAp/s; kao i
poredenje dobijenih rezultata s drugim dobro utvrde-
nim kriterijumima. Analizirano je 30 pacijenata sa PI
koji su Light-ovim kriterijumima bili klasifikovani kao
E(20) i T(10). MDA je odredivan spektrofotometrij-
skom metodom sa TBA. Dobijeni rezultati su pokazali
znacajno povecanje nivoa MDAs kod obe grupe pacije-
nata: E (7,27 + 1,29 mmol/L), T (7,75 = 0,89 mmol/L),
u poredenju sa kontrolnom grupom (5,10+0,87 mmol
/L), p<0,001. Nivo MDAp u E (5,16 + 1,28 mmol/L)
bio je takode znacajno povecan u odnosuna T (2,67 +
0,61 mmol/L) p<0,001. Sli¢no je i odnos MDAp/s bio
znacajno veéi u E (0,72 £ 0,17 mmol/L) negou T (0,34
+ 0,05 mmol/L), p<0,001. Koristeéi grani¢nu vrednost
od (0,4) za MDAp/s odnos (senzitivnost 95% i speci-
ficnost 90%) uspesno su odvojeni E od T. Na osnovu
ovih rezultata moze da se zakljuci da odredivanje pro-
dukata lipidne peroksidacije moze biti korisno u dijag-
nozi-diferentovanju pleuralnih izliva na E i T, sto je od
znacaja za pravilno lecenje pacijenata sa PI.

thiobarbituric acid reactive substances (TBARS). The
experimental results showed that treatment with FU
induces a significant increase of LP levels in the plas-
ma of experimental rats. The increased intake of Se
lowered the basal level of plasma LP and it also
restricted the increase of LP after treatment with FU,
indicating that the supplementation of Se during
therapy with this cytostatic may be of significance in
clinical practice.

C48

DIAGNOSTIC SIGNIFICANCE OF LIPID
PEROXIDATION PRODUCTS
IN DIFFERENTIATION
OF PLEURAL EFFUSIONS

J. Lali¢!, I. Dordevi¢?, S. Stojiljkovic!,
L. Zvezdanovi¢!, B. Blagojevicé?

ICentre of Medical Biochemistry, Clinical Centre, Ni§
2Clinic for Lung Diseases and Tuberculosis,
Clinical Centre, Nis

Biochemical analyses of pleural fluid are the first
step in differentiation of pleural effusions (PE) into
exudates (E) and transudates (T). Although Light’s
criteria have been used most commonly for the sep-
aration of E from T, they are less accurate in identi-
fying transudates. Therefore, new parameters have
been used to improve the accuracy of diagnosis.
Free oxygen radicals (FOR) are known to produce
damage in many bilogical tissues. FOR exert their
cytotoxic effect by causing lipid peroxidation which is
belived to be responsible for the exudation of fluid
into the pleural space. Based on this idea, the aim of
this study was the determination of malondialdehyde
(MDA), as the final product of lipid peroxidation in
pleural fluid (MDAp) and in serum (MDAs) and pleu-
ral fluid to serum MDA ratio (MDAp/s); and to com-
pare our results with other well estabilished criteria.
We analysed 30 patients with PE who were classified
as E(20) and T(10) by Light's criteria. MDA was
measured by spectrophotometric method with TBA.
Our results showed significant increase of MDAs level
in both groups of patients: E (7.27 = 1.29 mmol/L)
and T (7.75 £ 0.89 mmol/L) in comparison with con-
trol group (5.10 + 0.87 mmol/L) p<0.001. MDAp
level in E (5.16 + 1.28 mmol/L) was also significantly
increased than in T (2.67 + 0.61 mmol/L), p<0.001.
Similary, MDAp/s ratio was significantly higher in E
(0.72 + 0.17 mmol/L) than in T (0.34 + 0.05 mmol/L)
p<0.001. Using a cut-off value (0.4) for MDAp/s ratio
(sensitivity 95% and sprecificity 90%) effectively sepa-
rated E from T. Based on these results we can con-
clude that determination of lipid peroxidation prod-
ucts may be useful in diagnosis-differentiation of
pleural effusions into E and T. It is of significance for
the correct treatment of patients with PE.
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PRO-ANTIOKSIDATIVNI STATUS
U EKSPERIMENTALNOJ
UNILATERALNOJ NEFREKTOMIJI

T. Cuvetkovié¢, V. B. Dordevié,
D. Pavlovi¢, G. Koci¢, P. Viahovi¢

Institut za biohemiju, Medicinski fakultet, Nis

Uklanjanje jednog bubrega dovodi do kompenza-
tornog povecanja bubrezne mase preostalog bubrega
Sto se karakteriSe povecanjem stepena glomerularne
filtracije (40 70%) i tubularne reapsorpcije. Unilateral-
na nefrektomija (UN) takode je pracena pove¢anom
potro$njom kiseonika i produkcijom slobodnih radi-
kala u preostalom bubregu. Cilj ove studije bio je da
ispita promene pro-antioksidativnog statusa tokom
unilateralne nefrektomije. Unilateralna nefrektomija
izvedena je na muskim pacovima Wistar soja (n=6)
nakon podvezivanja krvnih sudova i uretera. Kontrol-
nu grupu ¢inilo je 6 lazno operisanih Zivotinja. Nakon
48 sati pacovi su Zrtvovani i vadena je heparinizovana
krv iz abdominalne aorte. Bubrezi su brzo izvadeni,
dekapsulirani i homogenizovani (10% homogenat) na
ledu. d plazmi je odredivana koncentracija uree i
kreatinina, a koncentracija malondialdehida (MDA),
glutationa (GSH) kao i aktivnost glutation-S-transfe-
raze (GSH-ST) i katalaze u plazmi i tkivu bubrega.
drea (9,27 0,69 mmol/L) i kreatinin (79,60
11,16 umol/L) bili su statisticki znacajno povecani u
UN grupi (p< 0,001) u poredenju s kontrolnom gru-
pom (6,41 0,78 urea; 46,25 4,41 kreatinin). d toj
grupi znacajno je poveéana koncentracija MDA u pla-
zmi (13,50 1,27 pmol/L; prema kontroli 9,94
1,16; p<0,001), a nepromenjena u bubregu. Koncen-
tracija GSH u krvi UN grupe (14,79 1,28 umol/g Hb;
prema kontroli 10,58 1,15; p<0,05) kao i aktivnost
GSH-ST u plazmi (19,99 5,09 mmol/L/min; prema
kontroli 13,57 3,01; p<0,05) bila je povecana, a
sniZzena u tkivu bubrega. Aktivnost katalaze u plazmi i
eritrocitima bila je nepromenjena u poredenju sa kon-
trolnom grupom dok je u bubregu snizena (8,95
3,28 mmol/mg proteina) u odnosu na kontrolnu gru-

B23

PRO-ANTIOXIDATIVE STATUS
IN EXPERIMENTAL
UNILATERAL NEFRECTOMY

T. Cuvetkovié¢, V. B. Dordevié,
D. Pavlovi¢, G. Koci¢, P. Viahovi¢

Institute of Biochemistry, Medical Faculty, Nis

The removal of left kidney leads to the compen-
satory renal mass elevation characterized by increase
in GFR (40 70%) and tubular reapsorption. This uni-
lateral nephrectomy (UN) is also followed by intensive
oxygen consumption and elevated free radicals pro-
duction of the remnant kidney. The present study
was designed to explore a change in pro-antioxidative
status during experimental unilateral nephrectomy.
Unilateral nephrectomy was done on 6 male Wistar
rats (180 200 g) after blood vessels and ureteral li-
gation. The control group consisted of 6 sham-ope-
rated animals. After forty-eight hours the rats were
sacrificed and heparinized blood was collected from
the abdominal aorta. Kidney was quickly removed,
decapsulated and homogenized (10% homogenate)
on ice. The plasma urea and creatinine concentra-
tion were determined. The concentration of malondi-
aldehyde (MDA), content of glutathione (GSH), activ-
ity of glutathione-S-transferase (GSH-ST) and cata-
lase were determined in the plasma and kidney. The
urea (9.27 0.69 mmol/L) and creatinine (79.60
11.16 pmol/L) in the UN group were elevated
(p<0.001) in comparison to control group (6.41
0.78 urea; 46.25 4.41 creatinine). In this group
MDA concentration was also significantly increased
in the plasma (13.50 1.27 pumol/L; vs control 9.94

1.16; p<0.001), remaining unchanged in kidney.
The concentration of GSH in blood of UN group
(14.79 1.28 pmol/g Hb vs control 10.58 1.15;
p<0.05) as well as the activity of GSH-ST in plasma
(19.99 5.09 mmol/L/min; vs control 13.57 3.01;
p<0.05) were increased, and decreased in kidney
(p<0.05). Activity of catalase was significantly decre-
ased in kidney of UN group (8.95 3.28 mmol/mg
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pu (8,95 3,28 mmol/mg proteina p<0,05). lako je
bubreg izloZzen oksidativhom stresu, antioksidativni
faktori uspesno uklanjaju slobodne radikale i tako ga
stite. Dobijeni rezultati pokazuju da je period od 48
sati suviSe kratak za sintezu novih proteina (katalaza,
GSH i GSH-ST) koji su ukljuc¢eni u sistem antioksida-
tivhe odbrane bubrega.

B24

ANTIOKSIDANTNI ZASTITNI SISTEM
MIOKARDA POSLE OPERACIJE
NA OTVORENOM SRCU

V. Ristouski, Lj. Ristouski, V. Séeki¢,
V. Mujovi¢, N. Radovanovié

Univerzitetska klinika za kardiovaskularnu
hirurgiju, Novi Sad

Precizan klinicki znacaj slobodnih kiseonickih
radikala posle operacije na otvorenom srcu jos uvek
nije rasvetlijen. Smatra se da se slobodni kiseonicki
radikali stvaraju odmah po operaciji sto do sada nije
potvrdjeno. Superoksid dizmutaza (SOD, EC
1.15.1.1) jedan je od najvaznijih enzima antioksidant-
nog sistema. SOD katalizuje pretvaranje superoksid
radikala u vodonik peroksid koji se dalje metabolise
do kiseonika i vode. Zato se ubraja u najvaznije zastit-
nike od dejstva slobodnih kiseonickih radikala. U ovoj
studiji odredivane su aktivnosti SOD u eritrocitima i
biohumoralni status u plazmi kod 60 pacijenata posle
operacije na otvorenom srcu pre i 1/2, 6, 24, 48, 72
sata posle operacije. U isto vreme odredjivani su i
drugi markeri osteéenja srca (CK, CK-MB, LDH, AST)
kao i ukupni proteini, mokraéna kiselina, bilirubin i dr.
SOD je odredivan Randox-ovim testom na automat-
skom analizatoru Cobax Fara Il (Roche) na 37 °C, a
CK, CK-MB, ukupni proteini, mokra¢na kiselina, bili-
rubin i dr. standardnim biohemijskim metodama.
SOD je izrazena u U/g Hb. Rezultati pokazuju da je
aktivnost SOD bila znacajno niza 1/2 sata posle ope-
racije na otvorenom srcu (p<0,05) kao i da su CK,
CK-MB, LDH, AST znacajno visi posle operacije na
otvorenom srcu (p<0,05) u odnosu na kontrolnu
grupu. U ispitivanim vremenskim intervalima zabele-
Zeno je smanjenje ukupnih proteina. Dobijeni rezultati
ukazuju na sniZenje aktivnosti SOD, verovatno zbog
hiperprodukcije slobodnih kiseonickih radikala. Po-
viSena produkcija slobodnih kiseonickih radikala ide u
prilog hipotezi koja ukljucuje slobodne kiseonicke ra-
dikale u patofizioloske mehanizme reperfuzije.

protein) compared to the control (15.57  3.06;
p<0.005). Despite kidney was exposed to oxidative
stress, antioxidative factors successfully removed free
radicals. These results indicate that in the kidney 48h
period is too short for the new synthesis of proteins
(catalase, GSH and GSH-ST) involved in antioxidative
processes.

B24

ANTIOXIDANT DEFENSE SYSTEM
IN MYOCARDIUM AFTER OPEN
HEART SURGERY

V. Ristovski, Lj. Ristovski, V. Séekié,
V. Mujovi¢, N. Radovanovié

University Clinic of Cardiovascular Surgery,
Novi Sad, Yugoslavia

The precise clinical importance of free oxygen
radicals after open heart surgery has not yet been
elucidated. It is belived that free oxygen radicals are
produced as early as during the operations; however
this has not yet been confirmed. Superoxide dismu-
tase ( SOD, EC 1.15.1.1) is one of the most impor-
tant enzymes in the antioxidant system. SOD cataly-
ses the transformation of superoxide radicals into
hydrogen peroxide which is furter metabolized to oxy-
gen and water. Therefore, it is the most important
protector against the effects of these radicals. The
study concerns the determination of SOD activity in
erythrocytes and biohumoral status of plasma
obtained from 60 patients after open heart surgery,
before and 1/2, 6, 24, 48, 72 hours after operation.
At the same time other markers of heart disease (CK,
CK-MB, LDH, AST) and total protein, uric acid, biliru-
bin, ect. SOD activities were examined using Randox
reagent and automated Cobas Fara Il analyser
(ROCHE) at 37 °C and CK, CK-MB, total protein, uric
acid, bilirubin, using standard biochemical methods.
SOD was expressed in U/g Hb. Results showed that
SOD activities were significantly lower 1/2 hour after
open heart surgery (p<0.05) and significantly higher
levels of CK, CK-MB, LDH, AST (p<0.05) comparing
with controls. During the monitoring decreased total
protein levels were observed. The obtained results
indicate the reduction in SOD activity, probably be-
cause of hyperproduction of free oxygen radicals.
The higher production of free radicals supports the
hypothesis which includes these radicals in the
pathophysiological mehanism of reperfusion.
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ANTIOKSIDANTNI KAPACITET LIMFOCITA

BOLESNIKA U TERMINALNOM STADIJUMU

HRONICNE BUBREZNE INSUFICIJENCIJE
1 HEMODIJALIZIRANIH BOLESNIKA

Z. Davicevi¢, T. Simié, K. Ille,
A. Savié-Radojevié¢, M. Pljesa, J. Mimi¢-Oka

Institut za biohemiju, Medicinski fakultet, Beograd

Bolesnici u terminalnom stadijumu hroni¢ne bu-
brezne insuficijencije (HBI) izloZeni su oksidativnom
stresu, koji ima ulogu i u patogenezi i progresiji uremij-
skih komplikacija. Imunske ¢elije posebno su osetljive
na oksidativni stres zbog visokog sadrzaja polinezasi-
¢enih masnih kiselina i povisene produkcije kiseonic-
nih slobodnih radikala. Poremec¢aji funkcije imunskog
sistema bolesnika sa HBI verovatno su povezani sa
oksidantno/antioksidantnim disbalansom u imunskim
¢elijama. Cilj ovog istrazivanja bio je odredivanje enzim-
skog antioksidantnog kapaciteta limfocita bolesnika s
terminalnom bubreznom insuficijencijom i hemodijal-
iziranih bolesnika. Odredivana je aktivnost antioksi-
dantnih enzima superoksid dizmutaze (SOD), glutation
peroksidaze (GPX), katalaze (CAT), glutation S-trans-
feraze (GST) i glutation reduktaze (GR) u limfocitima
nedijaliziranih pacijenata u terminalnom stadijumu HBI
(20 pacijenata) i hemodijaliziranih pacijenata (12 paci-
jenata). Dobijeni rezultati pokazuju da se aktivnost anti-
oksidantnih enzima povecéava sa progresijom hroni¢ne
bubrezne insuficijencije, a najznacajnije povecanije je u
limfocitima bolesnika u terminalnom stadijumu HBI
(Ccr manji od 21 mL/min). Promene u aktivnosti anti-
oksidantnih enzima u limfocitima mogu biti adaptivni
mehanizam za ¢elije usled hiperprodukcije slobodnih
radikala u HBI. Porast aktivnosti antioksidantnih enzi-
ma uocen kod nedijaliziranih bolesnika delimi¢no je
smanjen kod bolesnika le¢enih hemodijalizom.

B26

ZNACAJ ODREPIVANJA B-NAG I y-GT
U URINU DIJABETICARA
SA RAZLICITIM STEPENOM
MIKROALBUMINURIJE

D. Stevanovi¢!, R. Obrenovié?,
N. Majki¢-Singh?, V. Jovanovic!

1Biohemijska laboratorija, Zdravstveni centar Zaje¢ar
2Institut za medicinsku biohemiju,
Klinicki centar Srbije, Beograd

Merenje enzimurije u nefrologiji je koristan neinva-
zivan test za procenu anatomskog integriteta tubulo-
intersticijuma. Cilj rada bio je ispitivanje uticaja mi-
kroalbuminurije na anatomski integritet tubula u ko-
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LYMPHOCYTE ANTIOXIDANT CAPACITY
IN END STAGE RENAL DISEASE
AND HEMODIALYSIS PATIENTS

Z. Davicevié, T. Simié, K. llle,
A. Savié-Radojevi¢, M. Pljesa, J. Mimié-Oka

Institute of Biochemistry, Medical Faculty, Belgrade

Chronic renal failure (CRF) patients in end stage
renal disease (ESRD) are more exposed to oxidative
stress, a state which also play a role in pathogenesis
and progression of uremic complications. Immune
cells are particularly sensitive to oxidative stress be-
cause of high percentage of polyunsaturated fatty
acids and a higher production of reactive oxygen
species. Thus, the impairement in immune system of
CRF pts is probably related to an oxidant/antioxidant
imbalance in immune cells. In this study activity of
antioxidant enzymes (superoxide dismutase (SOD),
glutathione peroxidase (GPX), catalase (CAT), glu-
tathione S-transferase (GST) and glutathione reduc-
tase (GR) were studied in lymphocytes of non-dial-
ysed patients in ESRD (20 pts) and of patients on
regular hemodialysis (HD) treatment (12 pts). The
results obtained show that antioxidant enzyme activi-
ties increase with progression of chronic renal insuf-
ficiency, and the more pronounced augmentation
were found in lymphocytes from the ESRD patients
(with Ccr less than 21 mL/min). These changes could
be an adaptive mechanism for the cells due to a
hyperproduction of free radicals in CRF. The increase
of antioxidant activity seen in ND pts were partly abol-
ished in patients undergoing HD.

B26

THE IMPORTANCE OF DETERMINING
URINARY B-NAG AND y-GT IN TYPE 2
DIABETIC PATIENTS WITH DIFFERENT
MICROALBUMINURIA DEGREE

D. Stevanovié¢!, R. Obrenovic?,
N. Majki¢-Singh?, V. Jovanovic!

IBiochemical Laboratory, Health Centre Zajecar
2institute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade

Measuring of enzymuria in nephrology represent
useful, non-invasive test for evaluation of anatomic
integrity of tubulo-interstitium. The investigations
were carried out with the aim to determine the influ-
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relaciji sa katalitickom aktivnos¢u lizozomalnog enzi-
ma N-acetil--D-glukozaminidaze (3-NAQG) i enzima
Cetkastog pokrova tubula y-glutamil transferaze (y-
GT) u urinu. Aktivnosti enzima izrazene su na mmol
urinarnog kreatinina. Kori§¢en je 24h urin, ¢ime su
izbegnute varijacije ekskrecije u toku dana. Ispitivani
su bolesnici oboleli od diabetes mellitusa tipa Il
Pacijenti su podeljeni u 3 grupe: | grupa, pacijenti sa
mikroalbuminurijom manjom od 0,01 g/24h; II
grupa, sa mikroalbuminurijom od 0,01 do 0,3 g/24h,
Il grupa, sa mikroalbuminurijom od 0,3 do 3 g/24h.
Za statisticku obradu podataka koris¢en je Mann-
Witney-ev neparametarski test i neparametarska
analiza varijanse po Kruskall-Wallisu. Rezultati
pokazuju da je porast aktivnosti 3-NAG u urinu dija-
beticara u Ill grupi bila statisti¢ki znac¢ajna u odnosu
na bolesnike I (0,45 0,23)i11 (0,85 0,39) grupe.
Bolesnici Il grupe imali su statisti¢ki znacajno veéu
aktivnost B-NAG u odnosu na bolesnike | grupe.
Porast aktivnosti y-GT bio je, statisticki, znacajno vedi
kod bolesnika Il grupe (3,43 1,16) samo u odno-
su na bolesnike I (1,52 1,19) grupe. Na osnovu
navedenih rezultata zakljuc¢eno je da je B-NAG oset-
liiviji parametar nego y-GT za procenu uticaja mi-
kroalbuminurije na anatomski integritet tubula i pro-
cenu stepena osteéenja tubula.

B27

UTICAJ pH
NA ODREDIVANJE AKTIVNOSTI
N-ACETIL-8-D-GLUKOZAMINIDAZE

J. Aéimovi¢, B. Bojcevski,
V. Jovanovié¢, Lj. Mandi¢

Hemijski fakultet, Beograd

Odredivanje aktivnosti N-acetil-B-D-glukozami-
nidaze (EC 3.2.1.30; NAQG) u urinu pokazalo je da
NAG moze biti veoma koristan pokazatelj renalnih
ostecenja do kojih dolazi u razli¢itim patoloskim stan-
jima i pod dejstvom razli¢itih toksi¢nih supstanci. Pri
odredivanju aktivnosti urinarnog NAG-a kod zeceva
koji su bili izloZeni dejstvu teskih metala nadene su
vrednosti niZe od ocekivanih za renalna osteéenja.
Urini su imali boju od zute do mrke. U urinima mrke
boje pH vrednost je bila ve¢a od 8, sto je dovelo do
toga da se u ovom radu ispita zavisnost aktivnosti
NAG-a od pH. Aktivnost NAG-a odredivana je sa 2-
metoksi-4-(2-nitrovinil)-fenil-N-acetil-p -D-glukoza-
minidom kao supstratom. U slabo-kiseloj sredini (pH
oko 6) ukupna aktinost urinarnog NAG-a je stabilna,

ence of microalbuminuria on anatomic integrity of
tubules in correlation with catalytic activity of lysoso-
mal enzyme N-acetyl-beta-D-glucosaminidase (3-
NAQG) as well as catalytic activity of enzyme y-glu-
tamyl transpherase (y-GT) in urine. The activities of
enzymes are represented in mmol of urinary creati-
nine. We used 24h urine, whereby daily variation of
excretion were avoided. In this study, patients with
type 2 diabetes mellitus were examined. Patients
were divided in 3 groups: | group, patients with
microalbuminuria less than 0.01 g/24h; Il group, with
microalbuminuria from 0.01 to 0.3 g/24h and Il
group, with microalbuminuria from 0.3 to 3 g/24h.
For statistical analysis, Mann-Witney non-parametar
test and non-parametar analysis of variance accord-
ing to Kruskall-Wallis were used. Results showed that
B-NAG activity in urine of diabetic patients from Il
group (1.91 1.44) was significantly higher com-
pared with B-NAG activity in urine of patients from I
(0.45 0.23) and Il group (0.85 0.39). In patients
from II group B-NAG activity (0.85 0.39) increased
statistically significant compared with -NAG activity
in patients from I group (0.45 0.23). Activity of y-
QT significantly increased in patients from Il group
(3.43 1.16) only compared with patients from I
group (1.52 1.19). Based on reported results, we
concluded that 3-NAG represent more sensitive para-
metar than y-GT for evaluation of the influence of
microalbuminuria on anatomic integrity of tubules
and for evaluation of tubule damage degree.
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THE INFLUENCE OF pH ON THE
N-ACETYL-3-D-GLUCOSAMINIDASE
ACTIVITY DETERMINATION

J. Aéimovi¢, B. Bojcevski,
V. Jovanovié, Lj. Mandi¢

Faculty of Chemistry, Belgrade

It was shown that activity of urinary N-acetyl-3-D-
glucosaminidase (EC 3.2.1.30; NAG) may be useful
parameter of renal damage in some pathological
states as well as under toxicological substances ac-
tion. In rabbits exposed to heavy metals urinary NAG
activities were smaller than expected for renal inju-
ries. The color of urines was yellow to dark. pH of
dark urines was higher than 8. To clear these findings
the influence of pH on NAG activity was investigated
in this paper. For determination of NAG activity 2-
methoxy-4-(2-nitrovinyl)-phenyl-N-acetyl-f -D-glu-
cosaminide as substrate was used. Under mild acidic
condition (about pH 6), there was no significant loss
of total urinary NAG activity. In contrast, under alka-
line condition (pH > 8) the total enzymatic activity of
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dok se u alkalnoj sredini (pH > 8) ona izrazito sma-
njuje. Da bi se sagledao uzrok ovog smanjenja aktiv-
nosti ispitani, su izoenzimski profili NAG-a u slabo-ki-
seloj i baznoj sredini (pri razli¢itim pH vrednostima).
Za razdvajanje izoenzimskih oblika primenjena je jo-
noizmenjivacka hromatorgafija na DEAE celulozi.
Analiza profila je pokazala je da se aktivnost A oblika
NAG-a u baznoj sredini znacajno smanjuje (inakti-
vacija A oblika). Budu¢i da je u normalnom urinu (pH
5 7) udeo aktivnosti A oblika u ukupnoj aktivnosti
NAG-a znatno vedi (84,64 + 2,75 %) od udela B obli-
ka (8,62 + 2,19 %), odredivanje ukupne aktivnosti
NAG-a u baznoj sredini daje pogresne rezultate. Sto-
da u slucaju baznih urina renalna ostecenja treba pro-
cenjivati na osnovu aktivnosti B oblika.

B28

AKTIVNOST SUPEROKSID DIZMUTAZE
U PLAZMI 1 ERITROCITIMA PACIJENATA
OBOLELIH OD SIZOFRENIJE

N. D. Petronjjevi¢!, D. V. Micic¢l,
B. Dburic¢i¢l, D. Marinkovié2,
V. R. Paunovié?

Iinstitut za biohemiju, Medicinski fakultet,
2Institut za psihijatriju,
Klinic¢ki centar Srbije, Beograd

Poremecaj antioksidantne odbrane i povecanje
lipidne peroksidacije nadeno je u pacijenata obolelih
od Sizofrenije. Mogu¢nost da ostecena antioksidant-
na odbrana i izraZeno peroksidativno oste¢enje mogu
biti integralni deo patofizioloskog procesa Sizofrenog
oboljenja intenzivno se razmatra. Cilj ove studije je
bio da se odredi aktivhost superoksid dizmutaze
(SOD, EC 1.15.1.1.) u plazmi i eritrocitima: 1 pacije-
nata sa prvom epizodom psihoze (n=20) pre prime-
ne terapije i zatim posle 7, 14 i 21. dana tretmana;
2 hroni¢nih lecenih pacijenata (n=52) u fazi egza-
cerbacije. Svi pacijenti su razvrstani u grupe prema
Crow-u, kao Tip-I i Tip-II Sizofrenije (SCH). Aktivnost
superoksid dizmutaze je merena spektrofotometrijski
na osnovu autooksidacije epinefrina. Dobijeni rezul-
tati pokazali su da je u grupi pacijenata sa prvom epi-
zodom psihoze, pre leCenja, aktivnost SOD u eritroc-
itima i plazmi bila znacajno sniZzena (p<0,05) u pore-
denju sa kontrolom, samo kod pacijenata sa Tipom-
I SCH. Posle prve tri nedelje tretmana, aktivhost SOD
u plazmi i eritrocitima bila je u okviru kontrolnih vred-
nosti u obe ispitivane grupe. Kod hroni¢nih pacijena-
ta koji su dobijali neuroleptike u periodu duzem od
jedne godine, zapazeno je statisticki znacajno pove-

NAG was rapidly lost. To understand the cause of
NAG activity decrease, the isonzyme profiles in mild
acidic and alkaline conditions (under different pH val-
ues) were investigated. For separation of isoenzyme
forms the ion-exchange chromatography on DEAE
cellulose was applied. The analysis of profiles showed
that activity of NAG isoenzyme A under alkaline con-
dition significantly decreases (it seems to be inacti-
vated). As isoenzyme A is a major form in normal
urine (pH 5 7) which contribution in total activity
(84.64 + 2.75 %) is higher than contribution of isoen-
zyme B (8.62 = 2.19 %), the results obtained for total
NAG activity under alkaline condition may be wrong.
Thus our results suggest that for alkaline urine, NAG
isoenzyme B should be measured for detection renal
damage.

B28

SUPEROXIODE DISMUTASE ACTIVITY
IN PLASMA AND EYTHROCYTES
OF PATIENTS SUFFERING
FROM SCHIZOPHRENIA

N. D. Petronjjevi¢!, D. V. Micic¢l,
B. DBurici¢l, D. Marinkovié?,
V. R. Paunovié?

Institute of Biochemistry, Faculty of Medicine,
ZInstitute of Psychiatry, Clinical Center of Serbia,
Belgrade, Yugoslavia

Impaired antioxidant defense and increased lipid
peroxidation has been reported in schizophrenic pa-
tients. The possibility that an impaired antioxidant
defense and increased peroxidative injury might be
integral to the schizophrenic disease process is under
intensive consideration. The aim of the present study
was to assess activity of superoxide dismutase (SOD,
EC 1.15.1.1.) in plasma and erythrocytes of: 1 pa-
tients with first episode of psychosis (n=20) before
medication and then after 7, 14 and 21. days of treat-
ment; 2 chronic medicated schizophrenic patients
(n=52) in the phase of exacerbation. All patients we-
re selected in groups with Crow’s Type-I or Type-II of
schizophrenia (SCH). Superoxide dismutase activity
was measured by spectrophotometric assay based
on epinephrine autoxidation. Our results revealed
that in the group of patients with first episode of psy-
chosis, before medication, SOD activities in erythro-
cytes and plasma were significantly decreased
(p<0.05) comparing to controls, only in patients with
Type-l of SCH. After first 21 days of treatment the
activities of SOD in plasma and erythrocytes were in
the range of control values in both investigated
groups. In chronic patients that have received neu-
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¢anje (p<0,05) aktivnosti SOD i u plazmi i u eritroci-
tima pacijenata sa oba tipa SCH. Moze se zakljuciti
da smanjenje aktivnosti SOD kod pacijenata sa
prvom epizodom SCH Tipa |, pre lecenja, predstavlja
promenu koja je najverovatnije karakteristika samog
procesa bolesti. Poveéanje aktivnosti SOD koje prati
prolongirani tretman antipsihoticima moglo bi biti
posledica pove¢anog oksidativnhog tonusa uzrokova-
nog povecanim metabolizmom kateholamina ili sa-
mog leka.

B29

UTICAJ SALICILNE KISELINE
NA AKTIVNOST ALFA-AMILAZE,
BETA-GLUKURONIDAZE 1 NAG
d SVEZIM UZORCIMA URINA

S. b. Jovanovi¢

Odeljenje laboratorije, Pedijatrijska klinika,
Medicinski fakultet, Novi Sad

Cilj rada bio je da se ispita uticaj niskih doza sali-
cilne kiseline (aspirin od 0,5 g na dan) na 3 glikozid-
hidrolaze izlu¢enih u svezim uzorcima urina. Ispitiva-
nja su izvedena kod 15 zdravih odraslih dobrovoljaca.
Odredivani su sledeéi enzimi: alfa-amilaza (EC
3.2.1.1), beta-glukuronidaza (EC 3.2.1.31) i NAG (EC
3.2.1.30). Prvi enzim je vazan za funkciju pankreasa,
a druga dva za ispitivanje bubreznih tubula. In vitro
ispitivanjima nadeno je neznatno sniZzenje aktivnosti
beta-glukuronidaze (beta-glu) i N-acetil-beta-D-glu-
kuronidaze (NAG) kao enzima proksimalnih tubula,
dok se alfa-amilaza nije menjala. Aspirin je davan di-
rektno u sveze uzorke urina (kumuliran uzorak) u
koncentracijama 10, 50, 100 i 300 mmol/L. Uoc¢eno
je nelinearno snizenje NAG (od 4,09 do 2,18 U/,
srednje vrednosti) i skoro linearan pad beta-glu (od
55,3 do 23,0/L, srednje vrednosti). Alfa-amilaza
pokazuje sli¢an trend (od 277 ka 198 U/L u treéem
satu Cemu sledi porast aktivnosti u cetvrtom satu
(246 U/L). d isto vreme koncentracija salicilata raste
u prvom i drugom satu posle ingestije, a zatim sledi
sniZenje u tre¢em i Cetvrtom satu. SniZenje enzimske
aktivnosti moze da se tumaci kao direktno dejstvo
salicilata na proksimalne ¢elije tubula. Nema sumnje
da male doze salicilata interferiraju pri odredivanju
enzimske aktivnosti.

roleptics during period longer than one year, statisti-
cally significant increase (p<0.05) in SOD activity
was noticed in plasma and erythrocytes of patients
with both types of SCH. We can conclude that the
decrease of SOD activity noticed in first episode Type
| patients before medication represents the change
which is likely to be characteristic of the disease
process itself. Elevation of SOD activity after pro-
longed treatment with antipsychotics might be the
consequence of increased oxidative tonus caused by
increased catecholamine or drug turnover.

B29

INFLUNCE OF SALICILYC ACID
ON THE ACTIVITY OF ALPHA-AMYLASE,
BETA-GLUCURONIDASE
AND NAG IN FRESH URINE SAMPLES

S. b. Jovanovi¢

Department of Laboratory, Clinic of Pediatrics,
Faculty of Medicine Novi Sad, Yugoslavia

The aim of the study was to investigate the influ-
ence of low doses of salicylic acid (aspirin, 0.5 g/day)
in 15 healthy adult volonteers on 3 glycosid hydro-
lases excreted in fresh urine samples. The enzymes
were as following: alpha-amylase (EC 3.2.1.1), beta-
glucuronidase (EC 3.2.1.31) and NAG (EC 3.2.1.30).
The first enzyme is important for pancreas examina-
tions and the two others for investgations of kidney
tubules. Investigations in vitro gave slight fall of the
activities of beta-glucuronidase (beta-glu) and (N-
acetyl-beta-D-glucuronidase NAQG) as proximal tubu-
lar enzymes, while alpha-amylase showed almost no
changes. Aspi-rin was added directly to fresh urine
samples in concentrations of 10, 50 100 and 300
mmol/L. Investigations in vivo (0.5 g/day) were per-
formed in urine from zero to four hours after applica-
tion. Non linear fall of NAG (from 4.09 to 2.18 U/L,
mean values), nearly linear fall of beta-glu (from 55.3
to 23.0 U/L, mean values) were marked. Alpha-amy-
lase presented similar trend (from 277 to 198 U/L) in
the third hour followed by increase of the activity in
the fourth hour (246 U/L). In the same time salicylic
acid showed an increase in the first and the second
hour after ingestion followed by the decrease in the
third and the fourth hour. The depression of enzyme
activities could be seen as an direct action of salicylic
acid on proximal tubular cells. There is no doubt the
problem in interference (influence) is present in the
enzyme determination using even low doses of sali-
cylic acid.
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B30

PRACENJE AKTIVNOSTI
GLUKOZA-6-FOSFAT DEHIDROGENAZE
I METHEMOGLOBINA KOD RADNIKA
IZLOZENIH PARAMA ORGANSKIH
RASTVARACA

V. KneZevié, D. Milosavljevié¢, O. KnezZevi¢

Sluzba za laboratorijsku dijagnostiku,
Dom zdravlja u Kragujevcu,
Medicinski fakultet, Kragujevac

Biotransformacijom benzena i njegovih derivata
stvaraju se reaktivni intermedijeri koji produkuju slo-
bodne radikale. Celije su zasticene od ostecenja iza-
zvanih slobodnim radikalima razli¢itim endogenim
mehanizmima sa antioksidativnom ulogom. Jedna
od znacajnih manifestacija oksidativnog stresa je pro-
mena aktivnosti glukoza-6-fosfat dehidrogenaze. Glu-
koza-6-fosfat dehidrogenaza (G-6-PDH, EC 1.1.1.49.)
je klju¢ni enzim u pentozo-fosfatnom ciklusu kojim se
preko NADPH obezbeduje redukovani glutation kao
glavni neenzimski antioksidant. U ovoj studiji su odre-
divane aktivnosti G-6-PDH u eritrocitima i koncen-
tracije methemoglobina (Met-Hb) kod 30 radnika izlo-
Zenih parama organskih rastvarac¢a. G-6-PDH je od-
redivan Randox-ovim testom na jednokanalnom-flek-
sibilnom automatskom analizatoru Minilab na 37 2C, a
Met-Hb je odredivan posebnom biohemijskom meto-
dom na spektrofotometru Emerald IlI, koriste¢i karak-
teristi¢an vrh apsorbancije na 630 nm, a zatim sman-
jenje apsorbancije proporcionalno koncentraciji met-
hemoglobina posle dodavanja cijanida. G-6-PDH je
izrazavan u U/g Hb, a Met-Hb % ukupnog Hb. Rezul-
tati pokazuju da je aktivnost G-6-PDH znacajno niza
kod izlozenih ovim organskim rastvaracima (p<0,05).
Procenat methemoglobina znacajno je visi kod izlo-
Zenih benzenu i njegovim derivatima (p<0,05) u od-
nosu na kontrolnu grupu. Rezultati ove studije uka-
zuju na sniZene vrednosti G-6-PDH verovatno zbog
dominacije prooksidanasa, odnosno stvorenog oksi-
dativnog stresa. Takode, prisustvo slobodnih radikala
utice na gvozde da gubi elektron pri ¢emu nastaje
ferimethemoglobin i superoksid anjon radikal. Odre-
divanje ovih parametara u hemolizatu moze da ukaze
na toksicnost benzena i njegovih derivata sa niskim
koncentracijama (nizim od MDK), pre klinicke eks-
presije.

B30

MONITORING GLUCOSE-6-PHOSPHATE
DEHYDROGENASE ACTIVITY,
AND MET-Hb WITHIN THE GROUP
OF WORKERS PREVIOUSLY EXPOSED
TO ORGANIC DISSOLVENT VAPOURS

V. KneZevié, D. Milosavljevi¢, O. KnezZevi¢

Department of Laboratory Diagnostics,
Health Center in Kragujevac,
The University of Medical Sciences, Kragujevac

Biotransformation of benzene, as well as bio-
transformation of benzene derivaties, forms reactive
intermediers, that create free radicals. Various endo-
gene mechanisms with antioxidant functions, protect
cells from damages caused by free radicals. One of
the significant demontrations of oxidating stress is
change in activity of glucose-6-phosphate dehydro-
genase (G-6-PDH). G-6-PDH is the key enzyme in
pentose-phosphate cycle, that through NADPH, pro-
vides reduced glutation as main non enzyme antioxi-
dating agent. This study is about determination of
the activity of G-6-PDH in human red blood cells and
the concentration of Met-Hb in red cells within the
population of 30 workers previously exposed to vapo-
urs of organic dissolvants. G-6-PDH has been deter-
mined by Randox test on one chanel, flexible, auto-
matic analyser Minillab at 37 2C. Met-Hb has been
determined by special biochemical method on spec-
trophotometer »EMERALDIIl«, applying characteristic
absorbtion peak on 630 nm, and then decrease of
absorbtion proportional to Met-Hb concentration
gained after addition of cyanide. G-6-PDH is being
expressed in U/g Hb, and Met-Hb is being expressed
in % of total Hb. The results show that G-6-PDH acti-
vity is significantly lower within the group of exposed
to organic dissolvant vapours (p< 0.05). In compari-
son with the control group, the percentage of Met-Hb
is significantly higher within the group of exposed to
benzene and benzene derivates (p<0.05). The results
of this study indicate the decreased values of G-6-
PDH due to peroxidant domination i.e. created oxi-
dating stress. The presence of free radicals also caus-
es Fe loss of electron, while creating ferimethemo-
globin and superoxide anion radical. Determination
of these parameters in haemolysate, can point out to
the toxic influence of benzene and it's derivatives with
their decreased concentrations (lower than MDK),
even before it’s clinical expression.
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B31

KATABOLIZAM POLIAMINA d JETRI
d ISHEMIJSKO-REPERFUZIONOM
OSTECENJU BUBREGA

I. Stojanovi¢!, T. Cuvetkovi¢!, P. Vlahovic?,
G. Bjelakovi¢!, T. Jevtovid!,
D. Sokolovié¢!, J. Basi¢!

Institut za biohemiju, Medicinski fakultet,
Univerzitet u Nisu
2Klinika za nefrologiju, Klini¢ki centar, Ni$

d cilju ispitivanja eventualnog uticaja ishemijsko-
reperfuzionog osteéenja bubrega na metabolizam po-
liamina, ispitivana je aktivnost diamino- i poliamin
oksidaze u jetri pacova podvrgnutih ishemiji, a zatim
reperfuziji bubrega, kao i Zivotinja tretiranih kverceti-
nom (20 mg/kg telesne mase) pre ishemijsko-reper-
fuzionog ostecenja. Srednja vrednost aktivnosti poli-
amin oksidaze u jetri pacova s ishemijsko-reperfuzio-
nim ostecenjem bubrega iznosi 1,41 0,19 jed./mg
proteina, $to je statisticki znacajan pad u odnosu na
vrednost u jetri Zivotinja kontrolne grupe (1,93 0,11).
Pod uticajem kvercetina aktivnost poliamin oksidaze se
takode znacajno smanjuje (1,46 0,11) u odnosu na
kontrolnu grupu, ali nema statisticki znacajnih prome-
na u odnosu na aktivnost enzima izmerenu u grupi sa
ishemijsko-reperfuzionim ostec¢enjem. Aktivnost dia-
mino oksidaze u jetri pacova podvrgnutih ishemijsko-
reperfuzionom ostecenju (1,14  0,09) statisticki je
znacajno niza od aktivnosti u kontrolnoj grupi (1,52
0,18). Pretretman kvercetinom dovodi do jo$ izrazitijeg
sniZzenja aktivnosti ovog enzima (1,005 0,06) u
odnosu na kontrolne vrednosti, sa stastistickom
znacajnoscu i u odnosu na vrednost u grupi Zivotinja s
ishemijsko-reperfuzionim ostec¢enjem. Smanjeni kata-
bolizam poliamina u jetri pacova kao odgovor na ishe-
mijsko-reperfuziono oste¢enje bubrega verovatno uka-
zuje na teZznju za odrZanjem visokog intracelularnog
sadrZaja putrescina u cilju ispoljavanja njegovih protek-
tivnih efekata u parenhimu jetre.

B32

AKTIVNOSTI SUPEROKSID DIZMUTAZE,
KATALAZE I PEROKSIDAZE KOD ZDRAVIH
LJUDI I INSULIN ZAVISNIH DIJABETICARA

A. Kozié, M. Popovié, V. lveti¢, S. Gavrilovié¢

IDom zdravlja Dr Milorad Mika Pavlovié¢, Indija
2PMF, Institut za hemiju, Novi Sad
3Zavod za fiziologiju, Medicinski fakultet, Novi Sad
4Institut za hirurgiju, Medicinski fakultet, Novi Sad

Oksidativni stres ima klju¢nu ulogu u brojnim bio-
loskim fenomenima kao $to su diferencijacija, trans-
dukcija signala, starenje i u patogenezi mnogih boles-
ti (karcinom, dijabetes, ateroskleroza i dr.). Kod dija-

B31

LIVER POLYAMINE CATABOLISM
IN RENAL ISCHEMIA-REPERFUSION
IN RATS

I. Stojanovi¢!, T. Cuvetkovic¢!, P. Vlahovic?,
G. Bjelakovi¢!, T. Jevtoviél,
D. Sokolovi¢!, J. Basic¢l

!nstitute of Biochemistry, Medical Faculty,
University of Nis
2Clinic for Nephrology, Clinical Center, Ni$§

Diamine and polyamine oxidase activities in liver
of rats underwent renal ischemic-reperfusion dama-
ge as well as of animals pretreated by quercetine (20
mg/kg b.w.) in the same experimental model, were
studied in order to examine eventual influence of
ischemic-reperfusion injury on liver polyamine catab-
olism. Polyamine oxidase activity was significantly
decreased (1.41 0.19 U/mg proteins) in liver of rats
with renal ischemia-reperfusion compared to the
control values (1.93 0.11). Under the influence of
quercetine the activity of polyamine oxidase signifi-
cantly decreased as well (1.46 0.11), but without
statistically significant changes related to the activity
measured in the group of rats with ischemia-reperfu-
sion. Diamine oxidase activity in liver of rats under-
went ischemia-reperfusion was significantly lower
(1.14  0.09) in comparison to the control value
(1.52 0.18). Quercetine pretreatment caused more
pronounced decrease of activity (1.005  0.06),
which was statistically significant compared to con-
trol as well as ischemia-reperfusion group of animals.
Reduced polyamine catabolism in liver following
renal ischemia-reperfusion injury could point out an
effort of maintaing high liver putrescine pool taking in
account its protective role in liver.

B32

ACTIVITY OF SUPEROXIDE DISMUTASE,
CATALASE AND PEROXIDASE
IN HEALTHY PERSONS AND INSULINE
DEPENDENT DIABETICS

A. Kozi¢, M. Popovié¢, V. lveti¢, S. Gauvrilovic¢

IThe health center dr Milorad Mika Pavlovié, Indija
2Faculty of Sciences, Institute of Chemistry, Novi Sad
3Faculty of Medicine, Institute of Phisiology, Novi Sad

4Faculty of Medicine, Institute of Surgery, Novi Sad

Oxidative stress plays very important role in a lar-
ge number of biological phenomena such as diffe-
rentiation, transformation, transduction of signals,
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beticara prisustvo hiperglikemije dovodi do povecane
produkcije reaktivnih kiseoni¢nih Cestica, kroz auto-
oksidaciju glukoze i neenzimsku glikaciju. Smanjenje
aktivnosti antioksidativnog odbrambenog mehaniz-
ma, povecava osetljivost dijabeticara na oksidativna
ostecenja. U ovom radu odredivane su aktivnosti en-
zimskih antioksidativnih sistema (SOD, CAT i Px), u
specifi¢nim ekoloskim uslovima Indije kod zdravih
ljudi i kod dijabeticara. Aktivnost SOD kod zdravih
osoba ima relativno visoke vrednosti do 50 godina
starosti, a zatim opada. CAT pokazuje maksimalnu
aktivnost u periodu 30 40 godina kod zdravih oso-
ba, a zatim se aktivnost CAT smanjuje. Aktivnost Px
(za razliku od prethodnih parametara) ima veoma
niske vrednosti kod zdravih osoba do 40 godina, a za-
tim njena aktivnost intenzivno raste. Aktivnost SOD i
CAT daleko je veéa kod dijabeticara u odnosu na
zdrave ispitanike iste starosne grupe, ali se ove aktiv-
nosti smanjuju sa starenjem. Ovi rezultati su bitni
zbog poredenja s rezultatima sli¢nih istrazivanja koja
su vr$ena u svetu u odgovarajuéim ekoloskim uslovi-
ma, slicnim nasim i razli¢itim od nasih.

B33

ENZIMI ANTIOKSIDATIVNE ZASTITE
U KRVI I LIKVORU BOLESNIKA
SA BAKTERIJSKIM I VIRUSNIM

MENINGITISOM

L. Zvezdanovié!, S. Stanisic2, V. Cosiél,
J. Lali¢l, V. B. Pordevic¢!

I Centar za medicinsku biohemiju
Klinika za infektivne bolesti,
Klinicki centar Nis

Bakterijski i virusni meningitis praceni su znacaj-
nom produkcijom slobodnih radikala koji su odgo-
vorni za oste¢enja nastala u inflamatornom odgov-
oru. U uslovima jakog oksidativnog stresa angazovan
je antioksidativni sistem koga ¢ine enzimi: superoksid
dizmutaza (SOD), glutation peroksidaza (GSH-Px),
katalaza (CAT) kao i drugi elementi endogene zastite.
U ovoj studiji je odredivana aktivnost SOD, GSH-Px i
CAT u krvi i likvoru 19 bolesnika sa bakterijskim (BM)
i 11 bolesnika sa virusnim meningitisom (VM). Kon-
trolnu grupu ¢inilo je 12 ispitanika lecenih pod dijag-
nozom »meningizam«. SOD i GSH-Px odredivani su
Randox-ovim testovima na automatskom analizatoru
Synchron CX-5. Aktivnost katalaze u plazmi odredi-
vana je spektrofotometrijskom metodom Koroljuka i
saradnika a u eritrocitima kineti¢ko-spektrofotometri-

aging, and also in pathogenesis of some diseases
(cancer, diabetes, atherosclerosis, etc.). Among dia-
betics, increased production of reactive oxygen
species is result of presence of hyperglycemia, occu-
rred throughout autooxidation of glucose and non-
ensymatic glycation. Decreasing antioxidative protec-
tion mechanisms increase sensitivity of diabetics to
oxidative damages. In this study, the activity of anti-
oxidative enzymatic systems (SOD, CAT and Px) were
determined among healthy people and diabetics in
specific ecological environment of Indija. SOD
among people, within age under 50 years of age
shows relatively high activity values, and then this
activity decrease. CAT shows maximum activity dur-
ing period of 30 40 years of age among healthy peo-
ple, and then the CAT activity decrease. The activi-
ty of Px (difference from the previous parameters) has
rather low values among healthy people under 40
years of age, and then Px activity increase. SOD and
CAT activity are significantly increased within diabe-
tics compared to healthy people of same age, but
these activities show the tendency to decrease with
aging. These results are important to compare with
similar researches worldwide, done in specific eco-
logical enviroments.

B33

ANTIOXIDATIVE PROTECTION ENZYMES
IN BLOOD AND CEREBROSPINAL FLUID
OF THE PATIENTS WITH BACTERIAL
AND VIRAL MENINGITIS

L. Zvezdanovié!, S. Stanisic, V. Cosiél,
J. Lali¢l, V. B. Pordevic¢l

ICentre for Medical Biochemistry
2Clinic for Infectious Diseases,
Clinical Centre Nis

Bacterial and viral meningitis are associated with
significant production of free radicals, responsible for
the inflammatory response damage. In the condi-
tions of intense oxidative stress antioxidative system
is engaged comprising the following enzymes: super-
oxyde dismutase (SOD), glutathion peroxidase
(GSH-Px), catalase (CAT) as well as other endoge-
nous protection elements. In this study we measured
the activity of SOD, GSH-Px and CAT in blood and
cerebrospinal fluid of 19 patients with bacterial (BM)
and 11 with viral meningitis (VM). Twelve examinees
treated under the diagnosis of »meningism« com-
prised the control group. SOD and GSH-Px were
determined with Randox-tests on automatic analyzer
SYNCHRON CX-5. Plasma catalase activity was de-
termined with spectrophotometric method by Koro-
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jskom metodom Beutler-a. Kod bolesnika sa BM i VM
postoji znacajan porast aktivnosti SOD u eritrocitima
(p<0,001), dok aktivnost GSH-Px u eritrocitima nije
statisticki znac¢ajno promenjena u odnosu na kontrol-
nu grupu. Uodljive promene u sadrzaju Celijskih ele-
menata u likvoru ispitivanih bolesnika nisu praéene
promenama aktivnosti SOD, ali je ve¢ pri prvoj dijag-
nosti¢koj punkciji dobijena znacajno povecana
aktivnost GSH-Px u bakterijskom (p<0,001) i virus-
nom meningitisu (p<0,05). d uslovima povecane
produkcije H,O, aktivnost CAT povecana je u eritro-
citima (p<0,01) i plazmi (p<0,05) bolesnika sa bak-
terijskim meningitisom. Zabelezen porast aktivnosti
enzima antioksidativne zastite verovatno predstavlja
kompenzatorni odgovor na pove¢anu produkciju slo-
bodnih radikala kiseonika. Ova saznanja upucuju na
moguénost racionalne primene antagonistickih
»koktela« sa SOD i CAT koji mogu redukovati Stetne
efekte reaktivnih metabolita kiseonika oslobodenih iz
polimorfonuklearnih leukocita.

B34

INHIBITORNI EFEKAT METFORMINA
NA AKTIVNOST KSANTIN OKSIDAZE

V. Cosié, S. Kundali¢,
L. Zvezdanovié, V. B. Dordevié¢

Centar za medicinsku biohemiju,
Klinicki centar Nis

Bigvanidin metformin je drugi naj¢eSée prepisi-
vani oralni antidijabetik u Evropi, koji se koristi u
monoterapijske svrhe kod 40% pacijenata. lako se
metformin kao antidijabetik ¢esto koristi, pun efekat
ovog leka jos nije u potpunosti razjasnjen. Prethodne
studije su pokazale da metformin smanjuje nivo
glukoze u krvi uglavnom suprimiranjem procesa
glukoneogeneze. Takode, metformin smanjuje kon-
centraciju insulina u plazmi i pojacava osetljivost per-
ifernih tkiva prema insulinu. Novije studije pokazuju
da metformin direktno inhibira procese glikozilacije.
U ovom radu proucavan je efekat metformina na
aktivnost ksantin oksidaze (XO, EC 1.1.3.22) kod 46
pacijenata sa tipom 2 dijabetes melitusa, kao i u in
vitro uslovima. Aktivhost XO odredivana je modifiko-
vanom spekrofotometrijskom metodom po Kalckar-
u. Nadeno je statisti¢ki zna¢ajno smanjenje aktivhos-
ti XO (p<0,001) za vreme monoterapije metformi-
nom. Takode, rezultati dobijeni u in vitro eksperi-
mentu pokazuju da terapijske, kao i mnogo vise do-
ze metformina, znacajno inhibiraju aktivnhost XO
(p<0,001). Istovremeno je zabelezena statisticki zna-
¢ajna korelacija izmedu doze leka i inhibicije XO

ljuk et al., and erythrocyte CAT activity with kinetic-
spectrophotometric method by Beutler. In the
patients with BM and VM there was a significant ele-
vation of SOD activity in erythrocytes (p<0.001) whi-
le GSH-Px activity was not significantly altered com-
pared to controls. Marked changes in the cell ele-
ments content in the cerebrospinal fluid of the stu-
died patients were not associated with SOD activity
changes, but at the first diagnostic punction a mar-
kedly increased GSH-Px activity in BM (p<0.001) and
VM (p<0.05) was observed. In the conditions of in-
creased H,O, activity CAT was increased in erythro-
cytes (p<0.01) and plasma (p<0.05) of BM patients.
The observed increase of activity of antioxidative pro-
tection enzymes probably represents a compensatory
response to increased oxyden free radical produc-
tion. These findings suggest the possibility of ration-
al application of antagonistic »coctails« with SOD
and CAT which may reduce deleterious effects of
reactive oxygen metabolites released from polymor-
phonuclear leucocytes.

B34

INHIBITORY EFFECTS OF METFORMIN
ON XANTHINE OXIDASE ACTIVITY

V. Cosié, S. Kundali¢,
L. Zvezdanovié, V. B. Dordevié¢

Center of Medical Biochemistry,
Clinical Centre Nis, Yugoslavia

The biguanide metformin is the second most
commonly prescribed oral antidiabetic agent in Euro-
pe, where it is taken as monotherapy in 40% of the
patients. Although metformin has been used exten-
sively the effects of this drug are not completely
understood. Previous studies have shown that met-
formin reduces blood glucose levels predominantly
by decreasing gluconeogenesis. Also, metformin de-
creases fasting plasma insulin concentration and en-
hances peripheral tissue sensitivity to insulin. Recent
study showed that metformin has been demonstra-
ted as a direct inhibiting agent for glycation and/or
glycoxidation. In this study the effects of metformin
on plasma xanthine oxidase (XO, EC 1.1.3.22) acti-
vity were investigated in 46 patients with type 2 dia-
betes mellitus as well as in vitro study. The activity of
XO was assayed by the spectrophotometric method
of Kalckar with slight modification. We noted signifi-
cant decrease in xanthine oxidase activity (p<0.001)
during monotherapy with metformin. Also, our in
vitro studies showed that therapeutic as well as more
times higher metformin doses inhibited significantly
XO activity (p<0.001). Simultaneously, a significant
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(p<0,001). Dakle, jedna od moguénosti je da met-
formin direktno uti¢e na aktivnost XO, Sto moze biti
dodatni korisni efekat ovog leka. Dobijeni rezultati in-
direktno sugerisu da metformin moze da smaniji tok-
si¢na ostecenja tkiva upravo preko inhibicije XO.

B35

PROMENA ENZIMSKE AKTIVNOSTI
KOD PACIJENATA SA TRIHINELOZOM

Lj. Bacvanski, Lj. Vorgi¢, M. Frenc, Z. Papi¢

Klinicko biohemijska laboratorija,
Opsta bolnica »Dorde Joanovi¢«, Zrenjanin

Trihineloza je parazitska infekcija izazvana nema-
todom Trichinella spiralis. Oboljenje odlikuju 3 faze
i to intestinalna, invazivna i rekonvalescentna. Posle
intestinalnog stadijuma, larve putem krvi migriraju do
poprecno-prugaste muskulature, gde se inkapsulira-
ju. Direktna trauma misi¢nih ¢elija dovodi do poveéa-
nog oslobadanja citoplazmatskih enzima i do prome-
ne enzimskog profila u serumu. Prema klasifikaciji
neuromuskularnih oboljenja, trihineloza pripada gru-
pi inflamatornih miopatija. U ovom radu kod pacije-
nata sa klinickom slikom trihineloze i eozinofilijom
pracene su aktivnosti AST, ALT, CK i LDH tokom
invazivne faze. Aktivnosti navedenih enzima odredene
su na automatskom analizatoru Synchron CX4
(Beckman) na 37 °C, pomocu komercijalnih testova
firmi Randox i Biosystems. Naden je umereni porast
svih ispitivanih enzima, sa maksimalnim vrednostima
izmedu 3. i 5. nedelje od pocetka infekcije. Cilj rada
bio je da se ispita uloga navedenih enzima kao po-
kazatelja parazitne infekcije.

B36

Na,K-ATPaza ERITROCITA
KAO MOGUCI MARKER U DIJAGNOSTICI
IDIOPATSKE HIPERTENZIJE

T. Stojanovi¢
Institut za biohemiju, Medicinski fakultet, Kragujevac
Pokazano je da merenje aktivnosti Na,K-ATPaze u

membranama eritrocita moZe biti potencijalni marker
razlicitih oboljenja; jedno od njih je i idiopatska

correlation was observed between doses of metfor-
min and XO activity (p<0.001). So, one more possi-
bility is that metformin may directly influence the
activity of XO and that may be additional benefitial
effect of this medicament. Our results indirectly sug-
gest that metformin can reduce toxic tissue damage
through the inhibition on XO activity.

B35

CHANGE OF ENZYME ACTIVITIES
IN PATIENTS WITH TRICHINELLOSIS

Lj. Bacvanski, Lj. Vorgié, M. Frenc, Z. Papi¢

Laboratory of Clinical Biochemistry,
General Hospital »Dorde Joanovié«, Zrenjanin

Trichinellosis is a parazite infection aquired by ne-
matode Trichinella spiralis. Disease is distinguished
by 3 phases: intestinal, inavasive and convalescent.
After intestinal stadium larvaes migrate via blood to
striate musculature where they incapsulate. Direct
trauma of muscular cells leads to increased exemp-
tion of cytoplasmic enzymes, and to changes of en-
zyme profile in serum. According to classification ne-
uromuscular diseases trichinellosis belongs to the
group of inflammatory miopathy. In this study we have
been monitoring the activity of AST, ALT, CK and
LDH during invasive phase in patients with clinical
diagnosis of trichinella and eosinophilia. The level of
the observed parameters was defined using automat-
ic analyzer Synchron CX4 (Beckman) at 37 °C with
commercial tests of Randox and Biosystems compa-
nies. The obtained results showed moderate rise of all
examined enzymes. Maximal values were found bet-
ween the third and the fifth week after infection. The
goal of our work was to define the significiance of
enzymes as an indicator of parazite infection.

B36

THE ERYTHROCYTE Na,K-ATPase
AS A MARKER INDIAGNOSIS
OF IDIOPATHIC HYPERTENSION

T. Stojanovi¢

Institute of Biochemistry, School of Medicine,
University of Kragujevac

Measuring of the Na,K-ATPase activity in the ery-
throcyte membranes has been introduced as a po-
tential marker for several diseases; one of those is
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hipertenzija. U grupi od 20 pacijenata sa idiopatskom
hipertenzijom (15 Zena i 5 muskaraca, starosti 28 58
godina) i bez ikakve terapije, izmerena je aktivnost
Na,K-ATPaze u membranama eritrocita. Dobijeni re-
zultati iznose 2,41 + 0,22 Pi/mg proteina/min $to je
znacajno niza aktivnost u poredenju sa kontrolnom
grupom zdravih ispitanika (3,78 + 0,16 nmol Pi/mg
proteina/min). Prethodno odredene referentne aktiv-
nosti Na,K-ATPaze u membranama eritrocita iznosile
su 3,43 4,17 Pi/mg proteina/min bez znacajne razlike
izmedu Zena i muskaraca. MoZe se pretpostaviti da
endogena jedinjenja u cirkulaciji ispitanika sli¢na di-
goksinu ili uabainu mogu biti uzrok inhibicije ili dis-
funkcije aktivnosti Na,K-ATPaze. Za ova jedinjenja se,
inace, pretpostavlja da su jedan od uzroka u patoge-
nezi idiopatske hipertenzije. Na osnovu dobijenih rezul-
tata moZe se zakljuciti da merenje aktivnosti Na,K-
ATPaze u membranama eritrocita moZze biti koristan
marker u laboratorijskoj dijagnostici idiopatske hiper-
tenzije.

B37

VREDNOSTI ANTIOKSIDATIVNIH ENZIMA
I AZOT-MONOKSIDA KOD DECE
SA OSTECENJEM ENDOTELA

T. Stankovigf, V. DPordevi¢, B. Kamenov,
V. Cosié, L. Zvezdanovic¢

Decja interna klinika, Centar za medicinsku
biohemiju, Klinicki centar, Nis

U stanjima izmenjene imunoloske reaktivnosti
organizma remete se regulatorni mehanizami i
stvaraju uslovi za ostecenje ¢elija i tkiva. Sinteza reak-
tivnih metabolita kiseonika i azot-monoksida koja
prati imunoloske procese moZe pokrenuti oksida-
tivno ostecenje endotelnih celija ¥/ili indukovati nji-
hovu apoptozu. U ovom radu pracena je aktivnost
antioksidativnih enzima (superoksid dizmutaza, kata-
laza, glutation peroksidaza) i koncentracija azot-mo-
noksida kod 40 dece sa ostec¢enjem endotela krvnih
sudova. Uporedo su praceni i osnovni hematoloski
parametri, kao i vrednosti oksidativne sposobnosti fa-
gocita preko NBT-testa. Aktivnosti superoksid dizmu-
taze i glutation peroksidaze odredivane su komerci-
jalnim Randox-ovim testovima, a katalaze metodom
po Beutler-u. Koncentracija azot-monoksida u plazmi
odredivana je fotometrijski testom firme Cayman
Chemical. Analiza anamnestickih parametara, prisus-
tvo monocitoze i sniZenje stimulisane oksidativne
sposobnosti fagocita ukazuju na dugotrajnu disregu-
laciju imunskog sistema kod svih pacijenata. Aktiv-
nost superoksid dizmutaze bila je znacajno niza
(906,11 = 177,46 U/gHb; p<0,01), a katalaze znacaj-
no visa (12,37 + 2,43 U/gHbx104; p<0,01) u odno-

idiopathic hypertension. In the group of 20 patients
with idiopathic hypertension (15 females and 5 ma-
les, aged 28 to 58) and without any medications the
Na,K-ATPase activity in the erythrocyte membranes
were significantly lower as compared to the control
group of healthy volunteers (2.41 + 0.22 and 3.78 +
0.16 nmol Pi/mg protein/min, respectively). The refe-
rent value for healthy adults obtained by the same
procedure were 3.43 4.17 nmol Pi/mg protein/min
(SD 0.37; CV 9.8%) without difference between males
and females. Endogenous circulating digoxin- or
ouabain-like substances could be a reason of the
enzyme inhibition, or dysfunction of Na,K-AT-Pase
activity may be involved in the pathogeneses of the
idiopathic hypertension. According to these results,
the measuring of Na,K-ATPase activity could be
potentially a useful routine marker in laboratory diag-
nosis of idiopathic hypertension.

B37

VALUES OF ANTIOXIDATIVE ENZYMES
AND NITRIC OXIDEIN CHILDREN
WITH ENDOTHELIAL DAMAGE

T. Stankovié, V. Pordevi¢, B. Kamenouv,
V. Cosié, L. Zvezdanovic¢

Pediatric Clinic, Center of Medical Biochemistry,
Clinical Center, Nis

In state of changed immunological reactivity dis-
turbed regulatory mechanisms make conditions for
cell or tissue injury. Synthesis of reactive oxygen
intermediates and nitric oxide which follows the
immune processes may contribute to oxidative injury
of endothelial cells and/or induce their apoptosis.
This study examine the activity of antioxidative
enzymes (superoxide dismutase, catalase, glu-
tathione peroxidase) and concentration of nitric oxide
in 40 children with endothelial cell damage. The
basic hematological parameters and values of fago-
cytic oxidative capacity (NBT-test) were also exam-
ined. The activity of superoxide dismutase and glu-
tathione peroxidase were determined by Randox
commercial tests, while the activity of catalase was
determined using Beutler's method. Plasma nitric
oxide concentration was measured by Cayman
Chemical’'s photometric test. Analysis of anamnestic
data, registered monocytosis and decrease of stimu-
lated fagocytic oxidative capacity suggested chronic
disregulation of immune system in all patients.
Superoxide dismutase activity was significantly
decreased (906.11 + 177.46 U/gHb; p<0.01), cata-
lase activity was significantly increased (12.37 +2.43
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su na dobijene vrednosti u kontrolnoj grupi dece
(1125,78 + 114,08 U/gHb, odnosno 9,30 + 0,95
U/gHbx104), dok aktivnost glutation peroksidaze ne
pokazuje znacajne razlike. Koncentracije azot-mo-
noksida kao bitnog regulatornog molekula u limiti-
ranju proinflamatornih desavanja pokazuju varijacije
od znacajno visih (72,18 + 20,79 umol/L) kod dece
sa manifestacijama po tipu eritematoznih, makulo-
papuloznih i papuloznih promena, do znacajno nizih
(33,08 = 3,56 umol/L) kod makuloznih promena, dok
se u odnosu na kontrolnu grupu (42,14 + 3,95 umol/L)
kod promena koje se manifestuju petehijama i pur-
purom vrednosti znacajno ne razlikuju. Dobijeni
rezultati koji se odnose na aktivnost antioksidativnih
enzima indirektno ukazuju da kod dece sa izmenje-
nom imunoloskom reaktivno$éu postoji povisena
produkcija reaktivnih metabolita kiseonika Sto dopri-
nosi oste¢enju endotela, dok disbalans u sintezi azot-
monoksida direktno utic¢e na stepen tog ostecenja.

B38

INHIBITORNO DEJSTVO UREMICKIH
TOKSINA NA AKTIVNOST ENZIMA

N. Kosti¢!, D. Miljkovicé?

IBiohemijska laboratorija, Opsta bolnica, KruSevac
2Dom zdravlja, Varvarin

Naj¢esdi nacin lec¢enja hroni¢ne bubrezne insufici-
jencije (HBI) u terminalnoj fazi je dijaliza. Proces
hemodijalize obezbeduje smanjenje uremijskih toksina
akumuliranih u krvi. Ove nedovoljno definisane sup-
stance su uzrok mnogih komplikacija a mogu dovesti
i do fatalnog ishoda bolesnika u uremiji Svojom tok-
si¢nos¢u uti¢u na enzime, smanjujuci njihovu aktiv-
nost. Cilj rada bio je da se ispita uticaj hemodijalize na
enzime odredivanjem nivoa enzima u serumu bolesni-
ka sa HBI pre hemodijalize i poredenjem istih posle
tretmana. Ispitivana je i korelacija enzima pacijenata
na dijalizi sa grupom zdravih osoba (KG). Odredivana
je aktivnost enzima: alanin-aminotransferaze (ALT),
alkaline fosfataze (AP), gama glutamiltransferaze
(GGT) i holinesteraze (ChE). Ispitivanje je obuhvatilo
33 osobe (N=33) oba pola sa HBI koje su se nalazile
na hroni¢nom programu hemodijalize 3 puta nedeljno
po 5 sati. Znacajno je visi t u serumu pre dijalize a AP
(p<0,005), GGT (p<0,001) i ChE (p<0,01) u odno-
su na KG, a posle dijalize pokazuje statisticki znacaj-
nost za: ALT (P<0,05), AP (P<0,05) i za GQGT
(p<0,001). Uporedujudi aktivnost enzima pre i posle
hemodijalize dobijene srednje vrednosti posle dijalize
imaju trend opadanja, $to se mozZe smatrati posledi-
com inhibitornog uticaja uremijskih toksina akumuli-
ranih u uremiji. Statistictkom obradom tih vrednosti
nije dokazana statisticka znacajnost (p>0,05 kod svih
enzima t je manji od teorijskog).

U/gHbx104; p<0.01) according to values in control
group of children (1125.78 + 114.08 U/gHb, or 9.30
+ 0.95 U/gHbx104), while glutathione peroxidase
activity did not show significant changes. The con-
centration of nitric oxide as important immunoregu-
latory molecule involved in restriction of proinflama-
tory events showed variations from significantly
increased (72.18 + 20.79 pmol/L) in children with
erythematic, papulous, and maculo-papulous chan-
ges to significantly decreased (33.08 + 3.56 umol/L)
in children with maculae according to values in con-
trol group (42.14 + 3.95 pmol/L), while children with
petechial and purpural manifestation did not show
significant changes. The obtained results related to
antioxidative enzyme activities indirectly indicate the
higher production of reactive oxygen intermediates in
children with disturbed immunological reactivity
which contributes to endothelial cell damage, while
the disbalance in synthesis of nitric oxide directly
influence the extent of endothelial cells damage.

B38

INHIBITORY EFFECTS OF UREMIC
TOXINS ON ENZYME ACTIVITY

N. Kosti¢!, D. Miljicovicé?

1Biochemistry Laboratory — Health Center, Krusevac
2Health Center — Varvarin

Haemodialysis is the proper manner of therapy in
chronic kidney insufficiency (CHI). This therapy ena-
bles decrease of uremic toxins accumulated in the
blood. This, ever now, unknown supstances, caused
many complications and it may be fatal. Decrease of
enzyme activity is also consequence of their toxicity.
The aim in our work was to find enzyme activity (ALT,
AP, GGT and ChE) in serum of patients with CKI
before and after haemodialysis. The study has been
performed on group patients (N=33) both sexes,
with CKI who have been on chronic programme dial-
ysis thrice per week about five hours, and control
group (N=20). Statistical significant increase (t) of
activity were found before dialysis for AP (p<0.05),
GGT (p<0.01) and ChE (p<0.01) in comparison to
control group. After dialysis statistical significance
were found for ALT (p<0.05), AP (p<0.05) and GGT
(p<0.01). Enzyme activity after haemodialysis in
comparison to activity before haemodialysis showed
decrease of activity, but that decrease is not statisti-
cally significant.
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METODE U KLINICKOJ HEMIJI
METHODS IN CLINICAL CHEMISTRY

Al

KLINICKA VREDNOST
BIOHEMIJSKIH PARAMETARA
U DIFERENCIJACIJI PLEURALNIH IZLIVA,
EKSUDATA/TRANSUDATA

B. Prazi¢, V. Cvetkovi¢, B. Cuejin,
A. Vukeli¢, M. Kr¢o, V. Kuruc

Zavod za klinicku biohemiju,
Zavod za patologiju, Zavod za mikrobiologiju,
Klinicka odeljenja,
Institut za pluéne bolesti, Sremska Kamenica

Osnova svakog dijagnostikovanja pleuralnih izliva
zasniva se na razlikovanju pleuralnih eksudata i tran-
sudata. Bazi¢ni algoritam je sacinjen od parametara
koji su postavljeni prema Light-u. Mada, u nekim
grani¢nim slucajevima, taj kriterijum nije dovoljan i
nije pouzdan. Otuda je da bi se dijagnostikovanje
pleuralnih izliva ucinilo validnijim i svrsishodnijim,
povecan broj biohemijskih parametara, odredivanjem
holesterola u izlivu i serumu. Cilj ovog rada bio je da
se u nasim uslovima sagleda dijagnosticka validnost
tih parametara. Merena je koncentracija holesterola i
LDH u izlivu i serumu, testovima firme Dialab, a
ukupni proteini odredivani su biuretskom metodom.
Ispitano je 419 izliva i seruma kod pacijenata sa
pluénim bolestima razli¢ite etiologije i ne-plu¢nog po-
rekla (kardijalni, abdominalni). Izlivi su grupisani u 11
grupa prema citoloskoj dijagnozi limfocitni tip izliva
(76), makrofagni (26), makrofagno-limfocitni tip izliva
(30), purulentni (62), maligni (72), eozinofilni tip izliva
(11), limfocitno-makrofagni (76), tip izliva meSani
¢elijski sastav, tip izliva ostalo, hemoragicni tip izliva
i specificni tip izliva sa bakterioloSkom dijagnozom.
Dobijene vrednosti za osetljivost po grupama kretale
su se izmedu 30 i 100%, a za specifi¢nost izmedu 67
i 80%. U literaturi, vrednosti za ove parametre su
razliCite. d tabeli su date srednje vrednosti dijagnos-
ticke validnosti svih grupa po ispitanim biohemijskim
parametrima.

Al

BIOCHEMICAL PARAMETERS
IN THE DIFFERENTIAL DIAGNOSTICS
OF PLEURAL EFFUSIONS,
EXUDATES/ TRANSUDATES:
DIAGNOSTIC EVALUATION

B. Prazié, V. Cvetkovié¢, B. Cuejin,
A. Vukeli¢, M. Kréo, V. Kuruc

Biochemistry, Pathology,
Microbiology and Clinical Departments,
Institute for Pulmonary Diseases, Sremska Kamenica

The differential diagnostics of any pleural effusion
is essentially based upon differentiating between a
pleural exudate and transudate. The basic algorithm
includes the parameters selected by Light, but in
some border-line cases it, however, appears to be
insufficient and unreliable. To improve the efficacy
and reliability of diagnosing pleural effusions, we
have increased the number of biochemical parame-
ters to be determined, including cholesterol levels in
both the effusion and the serum. The objective of this
study is to perform a diagnostic evaluation of these
parameters. Cholesterol and LDH concentrations in
both the effusion and serum were measured by
Dialab tests, while total proteins were determined by
the biuret method. The study included 419 effusions
and serums from the patients with diverse etiology of
their pulmonary disorder. The effusions were sub-
classified into 11 types, depending on their cytologi-
cal diagnosis: lymphocytic effusions (76), macropha-
geal (26), macrophage-lymphocytic (30), purulent
(62), malignant (72), eosinophilic (11), lymphocyte-
macrophageal (76), effusions with a mixed cellular
content, hemorrhagic and specific effusion type with
a bacteriologic diagnosis and teffusions of non-pul-
monary origin (cardiac, abdominal). The parameters
measured within these effusion subtypes range from
30% to 100% in sensitivity and from 67% to 80% in
specificity. The literature also reports a great diversi-
ty in this respect. The table below reviews the diag-
nostic validity of all examined biochemical parame-
ters in all effusion subgroups.
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Parametar Cut-off Osetlji- | Specifi- | Pv(+) | Pv( )| Ef
vost ¢nost (%) (%) | (%)

(%) (%)
LDH P > 3,3 pkat/L | 88 80 85 75 | 83
P/S LDH = 0,6 89 80 83 81 | 84
P/S PROT =05 90 80 83 83 | 84

PROT P =30g/L 90 80 82 84 | 84
HOL P = 1,5mmol/L| 88 80 84 79 | 83
P/S HOL =03 89 80 83 80 | 84

Dobijena ujednacena klinicka vrednost laboratorij-
skih odredivanja navedenih biohemijskih parametara,
ukazuje da se sa istom pouzdano$éu mozZe Koristiti
odredivanje holesterola u izlivu i serumu i njihov od-
nos, kao jednostavna dopuna Light-ovog kriterijuma
za diferencijanlo dijagnostikovanje pleuralnih izliva.

A2
KARCINOEMBRIONALNI ANTIGEN
d HUMANOJ SALIVI

S. Golubovié

Institut za primenu nuklearne energije
— INEP, Zemun

Karcinoembrionalni antigen (CEA) jedan je od naj-
vise koris¢enih tumorskih markera. Odredivanje kon-
centracije CEA u serumu vazan je parametar za prog-
nozu i praéenje terapije kod pacijenata s kolorektal-
nim karcinomom. CEA pripada imunoglobulin (Ig)
superfamiliji proteina ¢iji clanovi ucestvuju u procesi-
ma Celijske adhezije. U nekoliko sprovedenih istrazi-
vanja pokazana su homo- i heteroadhezivna svojstva
CEA i strukturno veoma homologih molekula CEA
familije, ali njihova uloga u zdravom i patoloskom tki-
vu nije razjasnjena. Imunohemijskim metodama mo-
lekuli CEA familije detektovani su u salivi i salivarnim
Zlezdama. Velika prednost pri ispitivanju salive, u od-
nosu na druge telesne te¢nosti, njeno je jednostavno
i neinvazivno uzorkovanje. U ovom radu ispitana je
koncentracija CEA u salivi i serumu klinicki zdravih
osoba (n = 10). Uzorkovana je cela humana saliva,
bez ikakve stimulacije. Od iste osobe uzimani su uzor-
ci salive tri puta dnevno u dva uzastopna dana. Saliva
je centrifugirana, supernatant dijalizovan i koris¢en za
ispitivanje. Paralelno je, ujutro do 11 sati, uzimana
venska krv istih osoba i za analiziranje je upotreblja-
van serum. Koncentracija CEA u salivi i serumu odre-
dena je imunoradiometrijskim testom (IRMA CEA,
INEP). Dobijeni rezultati pokazali su da su serumski
nivoi CEA u svim ispitanim uzorcima bili nizi od 5
mg/L. Opseg koncentracija izmerenih u odgovaraju-

Parameter Cut-off Sens. | Spec. | Pv(+) | Pv( )| Ef
(%) (%) (%) | ) | (%)

LDH PF >33 pkat/L | 88 80 85 75 | 83

PF/S LDH = 0.6 89 80 83 81 | 84
PF/S PROT = 0.5 90 80 83 83 | 84
PROT PF =30 gL 90 80 82 84 | 84
CHOLPF | =15mmol/L| 88 80 84 79 | 83
PF/S CHOL =03 89 80 83 80 | 84

The evaluated biochemical parameters, measu-
red in our samples by laboratory techniques, exhibit
an almost even clinical value, leading to a conclusion
that determination of the cholesterol levels should be
used for the differential diagnosis of pleural effusions
as a complementary but equally reliable parameter to
Light’s diagnostic criteria.

A2

CARCINOEMBRYONIC ANTIGEN
IN HUMAN SALIVA

S. Golubovié

Institute for the Application of Nuclear Energy
& INEP, Zemun

Carcinoembryonic antigen (CEA) is one of the
most widely used tumor marker. The measurement
of CEA serum concentration is an important para-
metar in predicting prognosis and monitoring thera-
py in patients with colorectal carcinoma. CEA be-
longs to the immunoglobulin (Ig) superfamily, which
members are involved in the events of cell adhesion.
Several studies revealed that CEA and highly related
molecules of the CEA family are homo- and hetero-
adhesion molecules, but still their function in health
and disease have not been elucidated. The CEA fam-
ily members have been detected in saliva and salivary
glands by immunochemical methods. An important
advantage of saliva as a diagnostic fluid, in relation to
other body fluids, is its simple and non-invasive col-
lection. In this study the concentration of CEA in sali-
va and serum from clinically healthy individuals (n
=10) was investigated. Human whole saliva was col-
lected by spitting, without any stimulation three times
per day, during two days. Saliva was cleared by cen-
trifugal force and the supernatant was dialyzed and
used for investigation. An appropriate amount of
blood is taken from the same persons till 11 a.m. and
the serum was used for testing. CEA concentration in
saliva and serum was determined by an immunora-
diometric assay (IRMA CEA, INEP). The obtained
results showed that serum levels of CEA were below
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¢im salivarnim uzorcima iznosio je 67 1200 pg/L, sto
ukazuje da se CEA u salivi lokalno produkuje i da ne
potice od eventualnog serumskog eksudata. Pokaza-
no je da postoji pravilnost u cirkadijalnom ritmu, a ne
u izmerenim nivoima, salivarnog CEA. Istovetne
dnevne promene koncentracija CEA u salivi, sa mak-
simalnom vredno$éu dobijenom u 7 h ujutro, detek-
tovane su kod svih ispitanih zdravih osoba. Znacaj
ritmickih promena koncentracija tumorskih markera
nedovoljno je istraZzen. Dnevni ritam izlu¢enog sali-
varnog CEA, i njegova promena, zasluzuje dalje ispi-
tivanje radi moguce korelacije s patoloskim prome-
nama i primene u ranoj dijagnozi oboljenja.

A3

ODREDIVANJE UKUPNIH PROTEINA
d JRINU I LIKVORU
METODOM VEZIVANJA BOJE

S. Stankovié¢, E. Colak,
N. Aleksi¢-Markovié, N. Majki¢-Singh

Institut za medicinsku biohemiju,
Klini¢ki centar Srbije, Beograd

Odredivanje koncentracije ukupnih proteina u uri-
nu i likvoru je vazno za dijagnozu oboljenja bubrega i
centralnog nervnog sistema. Proteini u urinu se po-
vecdavaju usled: intenzivhog vezbanja, groznice i hipo-
termije, nefroze i dijabeti¢ne nefropatije i kod infekcija
urinarnog trakta. Odredivanje proteina u likvoru vazno
je za dijagnozu meningitisa, tumora CNS-a i cere-
bralne hemoragije. Odredivanje ukupnih proteina u
urinu znatno je komplikovanije od odredivanja u se-
rumu. Za odredivanje Cesto se koriste metode koje se
zasnivaju na vezivanju boje za proteine npr. Coomasie
Briliant Blue G-250. U ovom radu je primenjena i ispi-
tana metoda koja se zasniva na vezivanju boje Pyro-
gallol crveno za proteine u testu firme Randox (Randox
Laboratories Ltd., United Kingdom). Ova metoda se
zasniva na osobini Pyrogallol crvenoj da gradi komple-
kse sa proteinima u kiseloj sredini u prisustvu molib-
data, pri ¢emu nastaje plavo obojeni kompleks cija se
apsorbancija meri na 600 nm. S obzirom da odre-
divanje na biohemijskim analizatorima u mnogome
pojednostavljuje tok analize, kolorimetrijski test je pri-
lagoden za odredivanje na centrifugalnom analizatoru
IL Monarch 2000 (Instrumentation Laboratory, Milan,
Italy). Nepreciznost u seriji ispitana je ponovnim odre-
divanjem koncentracije ukupnih proteina u tri kontrole
razli¢itih koncentracija. Dobijeni su koeficijenti varijaci-
je 1,72%, 2,43%, i 3,11% pri koncentracijama ukup-

5 mg/L in all examined samples. The CEA levels in
the corresponding salivary samples were higher, ran-
ging from 67 1200 pg/L. Such findings indicated
that salivary CEA is localy produced, without eventu-
ally contribution of serum exudate to determined va-
lues. A circadian rhythm was demonstrated for saliva-
ry CEA, although CEA levels were very variable. Iden-
tical daily variations of salivary CEA concentration,
reaching the maximum value around 7 a.m. were de-
tected for all ten investigated healthy persons. The
importance of rhytm characteristics of tumor mark-
ers is still unknown. The circadian rhytm of salivary
CEA and CEA rhytm alteration, deserves further
investigation and await aplication. It could be correla-
ted with pathological changes and useful for recogni-
zing early disease.

A3

TOTAL PROTEIN LEVELS IN URINE
AND CEREBROSPINAL
FLUID BY DYE-BINDING METHODS

S. Stankovié, E. Colak,
N. Aleksi¢-Markovié¢, N. Majki¢-Singh

Institute of Medical Biochemistry,
Clinical Center of Serbia, Belgrade

Determination of total protein in urine and cere-
brovascular fluid is valuble in the diagnosis of renal
and central nervous system disorders respectively.
Urinary protein elevations are commonly seen in stre-
nuous exercise, fever and hypothermia, nephrosis and
diabetic nephropathy and urinary tract infections.
Determination of total protein in cerebrovascular fluid
aids in the diagnosis of such conditions as meningitis,
CNS tumours and cerebral haemorrhage. The choice
of method for quantitation of urinary and cerebro-
spinal fluid (CSF) total protein is not easy. For routine
use total protein in urine and CSF were determined by
dye-binding methods with Coomasie Briliant Blue G-
250. Our aim was to adapt and evaluate the method
using Randox test (Randox Laboratories Ltd., United
Kingdom). This test is based on principle that Pyro-
gallol red complexes with proteins in an acid environ-
ment containing molybdate ions, and the resulting
blue coloured complex absorbs maximally at 600 nm.
Colorimetric determination applied on biochemical
analyzers could simplify determination; so it was adap-
ted to centrifugal analyzer IL Monarch 2000 (Instru-
mentation Laboratory, Milan, Italy). Imprecision with-
in-assay was evaluated with replicate measurement of
total protein concentration using urine controls at
three protein levels. The coefficients of variation were
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nih proteina od 0,35 g/L, 1g/L i 5 g/L, redom. Sli¢ni
koeficijenti varijacije dobijeni su pri ispitivanju nepre-
ciznosti iz dana u dan (2,63%, 3,17%, 4,01%). Metoda
je linearna do 5 g/L. Ispitana je i korelacija izmedu me-
toda sa CBB G250 and Pyrogallol red i dobijen je ko-
eficijent korelacije r=0,958 i jednacina prave za uku-
pne proteine u urinu y,= 0,170+ 1,395x%, Syyx=l,335
g/L (N=150), a za proteine u likvoru r=0,992, y, =
0,066 + 0,901x, S,,=0,141g/L) (N=50). S obzirom
na dobijene rezultate ova metoda je adekvatna zame-
na za metodu sa CBB G250 i moze da ima praktic¢an
znacaj.

A4

SLOBODNE AMINOKISELINE
PLAZME 1 URINA KOD DECE
SA POREMECAJEM FUNKCIJE
CENTRALNOG NERVNOG SISTEMA

M. Milosevié-Tosié¢, J. Borota, J. Stojcevié¢
Zavod za biohemiju, Klinic¢ki centar, Novi Sad

Ovim radom zeleli smo da utvrdimo vezu izmedu
poremecaja funkcije centralnog nervnog sistema
(CNS) kod dece sa poremecajem sadrZaja slobodnih
aminokiselina u plazmi i u urinu. Na uzorku od 52
deteta sa dijagnozama: psihomotorna retardacija
(RPM) (27 pacijenata), epilepsija (18 pacijenata) i kon-
vulzije (7 pacijenata) odredivane su slobodne amino-
kiseline u serumu i u 24h urinu jonoizmenjivackom
hromatografijom na HPLC aminokiselinskom analize-
ru Beckman System 6300 uz kori$éenje litijumskih
pufera i kolone od 10 cm. Praéene su 44 ninhidrin
pozitivhe supstance. Od ukupnog broja pacijenata sa
dijagnozom RPM kod 9 pacijenata ili 33,33% sve anali-
zirane aminokiseline nalazile su se u granicama refer-
entnih vrednosti. Generalizovana hiper-aminoacidemi-
ja nadena je kod 7 pacijenta ili 25,92%, dok su povi-
Sene koncentracije taurina kao i lizina i glutaminske
kiseline u plazmi bile zastupljene kod 3 odnosno 2 pa-
cijenta. d urinu ovih pacijenata najcesce je bio povisen
hidroksiprolin bilo sporadi¢no ili u sklopu generalizo-
vane hiperaminocidurije. Kod pacijenata sa epilepsi-
jom u 77% slucajeva naden je nalaz u granicama re-
ferentnih vrednosti za uzrast deteta. Samo u po jed-
nom slucaju nadena je povisena koncentracija GABA
u plazmi i hidroksiprolina, BABA i serina u urinu. Kod
pacijenata sa epilepsijom samo u jednom slucaju su
nadene povisene koncentracije metionina, lizina i
arginina dok su se kod svih ostalih pacijenata sve ana-
lizirane aminokiseline u plazmi i u urinu nalazile u gra-

1.72%, 2.43%, and 3.11% for concentration of total
protein of 0.35 g/L, 1g/L, 5 g/L, respectively. The sim-
ilar results were obtained for the between-day impreci-
sion (2.63%, 3.17%, 4.01%). This method is linear up
to 5 g/L. The comparison of results between methods
with CBB G250 and Pyrogallol red yielded the follow-
ing regression parameters for total protein determi-
nation in urine (y,= 0.170+1.395 x, r=0.958, S,
1.335 g/L) (N=150) and in CSF (y,=0.066 +0, 901x
r=0.992, §,,=0.141 g/L) (N=>50). On the basis of
these findings method with Pyrogallol red offers an
adequate alternative to the method with CBB G-250
and could have a practical importance.

A4

FREE AMINO ACIDS IN THE BLOOD
AND URINE OF CHILDREN
WITH FUNCTIONAL DISURBANCES
OF THE CENTRAL NERVOUS SYSTEM

M. Milosevi¢-Tosi¢, J. Borota, J. Stojcevi¢
Department of Biochemistry, Clinical Center, Novi Sad

The aim of this paper is to determine the connec-
tion between some functional disturbances of the
CNS in children and changes in the amino acids con-
tent in plasma and urine. 27 cases with psychomotor
retardation (PMR), 18 with epilepsy and 7 with con-
vulsions were examined in regard to the content of
free amino acids in plasma and 24h urine, with ionex-
change chromatography using HPLC Aminoacid
Analyzer Beckman System 6300 with lithium buffers
and 10 cm colomn. 44 ninhydrin positive substances
were analyzed. Out of 27 examined cases with PMR
normal finding was confirmed in the plasma and/or
urine of 9 pattients or 33.33%. General hyper-
aminoacidemia was found in 7 patients or 25.92 %,
while higher concentrations of taurine, lyzine and glu-
tamic acid were confirmed in 2 and 3 cases respec-
tively. The most frequent finding was higher content of
hydroxyproline in urine either sporadically or as a part
of general hyperaminoaciduria. In cases with epilepsy
in 77% normal findings in regard to the age of patient
were confirmed. Higher concentrations of GABA in
plasma and hydroxyproline, BABA and serine in urine
were found in sporadic cases. Higher concentrations
of methionine, lyzine and arginine were found only in
one case of epilepsy out of all cases with normal val-
ues of amino acids. It is well known that some func-
tional disturbances of the CNS can be associated with
genetic disorders of aminoacids metabolism, but in
our examined cases typical picture, in regard to the
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nicama referentnih vrednosti. lako neki poremecaji
funkcije CNS mogu biti udruzeni sa genetskim pore-
medcajem metabolizma aminokiselina na analiziranom
uzorku dece nije nadena tipi¢na slika u sadrzaju ami-
nokiselina koja bi ukazivala na ovaj poremedaj, niti
konzistentno ponavljanje promena sadrzaja aminokise-
lina za odredenu dijagnozu poremecaja funkcije CNS.

A5

CISTATIN C KAO NOVI MARKER
ZA PROCENU JACINE
GLOMERULSKE FILTRACIJE

R. Obrenovié¢!, E. Jaksié?, S. BeatovicZ,
D. Petrovicé3, B. Stojimirovi¢4, N. Majki¢-Singh!

lnstitut za medicinsku biohemiju,
Klinicki centar Srbije,

2Institut za nuklearnu medicinu,
Klinicki centar Srbije,

3Klinika za urologiju i nefrologiju,

KBC »HKragujevac,

4Institut za urologiju i nefrologiju,

Klini¢ki centar Srbije

U klinickoj nefrologiji merenje jacine glomerulske
filtracije (GFR) je potreban i koristan postupak za pro-
cenu indeksa bubrezne funkcije. Za indirektnu pro-
cenu stepena glomerulske filtracije u klini¢koj praksi
koriste se: koncentracija kreatinina u serumu, klirens
kreatinina, klirens inulina (zlatni standard), klirens raz-
licitih radionukleidnih markera (9®mTc-DTPA) kao i
proteini plazme male molekulske mase (o.;-mikroglo-
bulin (protein HC), B,-mikroglobulin, retinol-vezujudi
protein (RBP). Najnoviji medu ovim pokazateljima je
cistatin C. Koncentracija cistatina C u serumu uglav-
nom zavisi od ja¢ine glomerulske filtracije. Zbog toga
je cystatin C u serumu dobar unutradnji (endogeni)
parametar za procenu stepena jacine glomerulske fil-
tracije (GFR). Cilj ovog rada bio je da se ispita
povezanost izmedu 99mTc-DTPA Kklirensa, reciprocne
vrednosti koncentracije cistatina C u serumu (1/cis-
tatin C) i recipro¢ne vrednosti koncentracije kreatini-
na u serumu (1/kreatinin). Ispitivanje je obuhvatilo 61
osobu oba pola (37 zenai 24 muskaraca), prosecne
starosti 44,76 + 12,93 godina koji su imali normalnu
do umereno ostec¢enu bubreznu funkciju. Cystatin C
u serumu odreden je PENIA metodom (Particle-En-
hanced Nephelometric Immuno-Assay), firme Be-
hring; srednja vrednost iznosila je 0,88 + 0,21 mg/L.
Srednja vrednost za kreatinin u serumu bila je 86,06
+ 18,14 umol/L. Dinamskom scintigrafijom bubrega
odredivan je klirens 9°mTc-DTPA i dobijena je sredn-
ja vrednost 98,52 + 23,08 mL/min. Ispitivanjem
povezanosti izmedu 99mTc-DTPA klirensa i recipro-

content of amino acids, was not established to con-
firm genetic disorder, or consistant repetition of chan-
ges of amino acid characteristic for diagnose of func-
tional disturbances of the CNS.

A5

CYSTATIN C NEW MARKER
FOR ASSESSMENT OF GLOMERULAR
FILTRATION RATE

R. Obrenovié¢l, E. Jaksi¢?, S. Beatovic?,
D. Petrovicé3, B. Stojimirovi¢4, N. Majki¢-Singh!

lnstitute for Medical Biochemistry,
Clinical Center of Serbia
2Institute of Nuclear Medicine,
Clinical Center of Serbia
3Clinic of Urology and Nephrology,
Clinical-Medical Center »Kragujevac«
4institute of Urology and Nephrology,
Clinical Center of Serbia

In clinical nephrology, the measurement of glo-
merular filtration rate (GFR) is necessary and helpful
procedure to estimate the index of renal function. For
indirect determination of glomerular filtration rate in
clinical practice, the following parameters are used:
creatinine concentration in serum, creatinine clear-
ance, inulin clearance (»golden standard«), clear-
ance of various radionuclide markers (9mTc-DTPA)
as well as plasma proteins of small molecular mass
(o.4-microglobulin  (protein HC), ,-microglobulin,
retinol-binding protein (RBP). Among these indica-
tors, the most recent is Cystatin C. Cystatin C con-
centration in serum depends mainly upon the
glomerular filtration rate. Accordingly, serum cystatin
C is favorable internal (endogenous) parameter for
measurement of glomerular filtration rate (GFR). The
object of this study was to examine the association of
99mTc-DTPA clearance, reciprocal value of cystatin C
concentration in serum (1/cystatin C) and reciprocal
value of serum creatinine concentration (1/creati-
nine). The study included 61 individuals of both sexes
(37 females and 24 males), mean-age of 44.76 +
12.93 years, who had normal to moderately impaired
renal function. Cystatin C in serum was determined
by PENIA method (Particle-Enhanced Nephelometric
Immuno-Assay), Behring, and the mean value was
0.88 = 0.21 mg/L. Mean value of serum creatinine
was 86.06 + 18.14 umol/L. Dynamic scintigraphy of
kidneys was used to determine 99mTc-DTPA clear-
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¢ne vrednosti koncentracije cistatina C u serumu
(1/cistatin C) i reciprocne vrednosti koncentracije
kreatinina u serumu (1/kreatinin) utvrdeno je da
izmedu 99mTc-DTPA klirensa i 1/cistatina C postoji
najbolja korelacija (P<0,01). Koncentracija kreatini-
na u serumu nije idealan parametar za procenu ja-
¢ine glomerulske filtracije (P<0,05). Cistatin C u se-
rumu je bolji parametar u odnosu na kreatinin u seru-
mu, za procenu stepena jacine glomerulske filtracije.

A6

OCENA METODE ANALIZATORA
KODAK EKTACHEM 250

ZA ODREDIVANJE AKTIVNOSTI

ALANIN AMINOTRANSFERAZE

S. Veselinovic¢l, V. Keserovic!,
Z. Jeli¢-lvanovic2, D. Vucié3, M. Sekulovié4

1Zdravstveni centar »Dr Laza K. Lazarevié«, Sabac
2Farmaceutski fakultet, Beograd
3Dom zdravlja »Dr Milutin Ivkovié«, Beograd
4Dom zdravlja »VoZdovac«, Beograd

Metoda »suve hemije« primenjena na analizatoru
Kodak Ektachem 250 za odredivanje aktivnosti alanin
aminotransferaze koja se zasniva na koris¢enju L-ala-
nina i natrijum o-ketoglutarata kao supstrata uz do-
datak piridoksal-5-fosfata ispitivana je i poredena sa
drugim metodama »vlazne hemije« koje ne koriste pi-
ridoksal-5-fosfat u reakcionom puferu. Dobijeni su za-
dovoljavajudi rezultati za nepreciznost. Vrednosti ko-
eficijenata varijacije za preciznost u seriji iznose 0,5%
do 5,3%, dok su koeficijenti varijacije za preciznost iz
dana u dan iznosili 3,1% do 8,7%. Utvrdeno je da je
Kodak Ektachem metoda za odredivanje aktivnosti
ALT tacna; vrednosti dobijene analizom kontrolnog
seruma sa normalnom i povisenom aktivnoséu ALT
nisu se znacajno razlikovale od pravih vrednosti
(p>0,05). Aktivhost ALT odredivana je u 50 uzoraka
seruma sa analizatorom Kodak Ektachem i poredena
sa odgovaraju¢im rezultatima dobijenim sa drugim
analizatorima. Statisti¢kom obradom rezultata dobi-
jene su sledece korelacije: Ektachem prema RA-XT
(Technicon): y= 9,092+ 1,443x; r=0,991; Ektachem
u odnosu na Monarch (International Laboratory):
y= 12,830+1,578%; r=0,996; Ektachem u odnosu
na Hitachi 704: y=1,285+1,525%; r=0.996.
Regresione jednacine kao i odgovarajuci Bland-Altma-
novi dijagrami razlika pokazali su da su vrednosti za
ALT na analizatoru Kodak Ektachem bile viSe od vred-
nosti odredivanih na analizatorima Technicon RA-XT,

ance, and the mean value of 98.52 + 23.08 mL/min
was obtained. The analysis of association of 99mTc-
DTPA clearance and reciprocal value of cystatin C
concentration in serum (1/cystatin C) and reciprocal
value of creatinine concentration in serum (1/creati-
nine) verified the best correlation between 99mTc-
DTPA clearance and 1/cystatin C (P<0.01). Crea-
tinine concentration in serum is not an ideal param-
eter to determine the glomerular filtration rate
(P<0.05). Cystatin C in serum is better parameter in
relation to serum creatinine, to determine the glo-
merular filtration rate.

A6

EVALUATION OF ALANINE
AMINOTRANSFERASE ASSAY
ON THE KODAK
EKTACHEM 250 ANALYSER

S. Veselinovic¢l, V. Keserouvic!,
Z. Jeli¢-lvanovié?, D. Vucié3, M. Sekulovic4

IHealth Center »Dr Laza K. Lazarevié¢«, Sabac
2Faculty of Pharmacy, Belgrade
3Health Center »Dr Milutin [vkovié«, Belgrade
4Health Center »VoZdovac«, Belgrade

A »dry chemistry« Kodak Ektachem 250 alanine
aminotransferase (ALT) assay based on the use of L-
alanine and sodium o.-ketoglutarate as substrate with
addition of pyridoxal-5-phosphate was evaluated and
compared with other »wet chemistry« methods with-
out addition of pyridoxal-5-phosphate. The impreci-
sion study yielded satisfactory results: within-run CVs
ranged from 0.5% to 5.3%, whereas day to day CVs
were in range from 3.1% to 8.7%. The Kodak Ekta-
chem ALT assay was found to be accurate: the val-
ues obtained in control sera with normal and elevat-
ed ALT activities did not significantly differ from the
corresponding target values (p>0.05). The ALT
activities were measured in 50 serum samples by
Kodak Ektachem and compared with the correspon-
ding results obtained by other analysers. The follow-
ing correlations were found: Ektachem vs. RA-XT
(Technicon): y= 9.092+1.443x; r=0.991; Ekta-
chem vs. Monarch (International Laboratory):
y= 12.830+1.578x; r=0.996; Ektachem vs. Hitachi
704: y=1.285+ 1.525x; r=0.996. The regression
equations, as well as the corresponding Bland-Alt-
man difference plots showed that Ektachem ALT va-
lues were higher than those measured by Technicon
RA-XT, Monarch or by Hitachi 704. The inter-instru-
ment bias may be due to higher reference values of
Kodak Ektachem method and the fact that ALT acti-
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Monarch ili Hitachi 704. Dobijene razlike u vrednosti-
ma za ALT na razli¢itim analizatorima mogu biti rezul-
tat visih referentnih vrednosti metode Kodak Ektachem
i ¢injenice da je aktivnost ALT odredivana bez dodatka
piridoksal-5-fosfata u reakcionom puferu na ana-
lizatorima Technicon RA-XT, Monarch i Hitachi 704.
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Monoetilglicineksilidid (MEGX) je primarni metabo-
lit lidokaina. Nastaje oksidativnom N-deetilacijom u
hepati¢nim mikrozomima uz uc¢esce citohroma P-450.
Zbog ekstenzivnog metabolizma lidokaina, pokazano
je da metabolizam lidokaina moZe da posluzi kao
indikator funkcije jetre. MEGX test je superioran u
odnosu na druge konvencionalne testove, u proceni
kvaliteta donor organa za transplantaciju jetre, dok
niske vrednosti MEGX-a kod donora znacajno ko-
reliraju sa slabim graft prezivljavanjem kod recipienata.
Takode ovaj test sluzi za preoperativnu procenu
hepati¢ne funkcionalne rezerve i znacajno korelira sa
postoperativinim tokom, a predstavlja i prognosticki
indikator hroni¢nih bolesti jetre. Tokom ispitivanja pa-
cijentima je davan lidokain i.v. u bolusu 1 mgkg te-
lesne tezine, a 15 min nakon toga pacijentima je uzi-
man uzorak krvi. Za odredivanje MEGX-a u serumu
koris¢en je test firme Abbot Laboratories (Abbot Park
IL 60 064). Test se zasniva na fluorescentno polariza-
cionoj imuno-metodi (FPIA). Nepreciznost u seriji ispi-
tana je odredivanjem koncentracije MEGX-a koristeci
tri kontrole u kojima su koncentracije MEGX-a bile 50,
100, 200 ng/mL. Dobijeni su koeficijenti varijacije
manji od 5%. Sli¢ni koeficijenti varijacije dobijeni su i
pri ispitivanju nepreciznosti iz dana u dan (2,58%,
4,04%, 4,26%, redom za tri pomenute kontrole). Re-
zultati ispitivanja linearnosti dali su srednji »recovery«
97,24 + 1,04%. Dobijeni rezultati pokazuju da su anal-
iticke karakteristike testa takve da omogucavaju pouz-
dano i brzo odredivanje MEGX-a. Uvodenjem u prak-
su testa za odredivanje koncentracije MEGX-a, prvi put
na nasim prostorima omogucena je preoperativna
procena funkcionalnog stanja jetre kod pacijenata sa
indikacijama za resekciju jetre. Dobijeni rezultati dopri-
nose predvidanju hirurske intervencije.

vities were determined without pyridoxal-5-phos-
phate in the assay buffer on the analysers Technicon
RA-XT, Monarch and Hitachi 704.
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MEGX (monoethylglycinexylidede) is the primary
metabolite of lidocaine. MEGX is formed by oxidative
N-de-ethylation by the hepatic cytochrome P-450 sys-
tem. Measurable blood concentrations of MEGX are
found in patients treated with lidocaine. Due to the
high extraction ration and excessive metabolism of
lidocaine, it has been demonstrated that the quantita-
tive measurement of lidocaine metabolism can serve
as a sensitive indicator of the liver function. MEGX test
is advantageous in relation with other conventional
tests, for the assessment of donor’s organs needed for
liver transplantation. Thus, low MEGX values in donors
significantly correlate with low graft survival in the
recipients. Besides, this test serves for pre-operative
evaluation of the liver functional mass and is signifi-
cantly correlated with post-operative course. Therefore
it represents a reliable prognostic indicator of chronic
liver diseases. In this study, the patient received a sin-
gle bolus dose of lidocaine (1mg/kg body mass we-
ight) and blood samples were drawn 15 min after. Se-
rum MEGX was determined by commercial kit (Abbot
Laboratories, Abbot Park IL 60 064). This assay is ba-
sed on fluorescence polarization immunoassay (FPIA).
A within run precision was evaluated with replicate me-
asurement of MEGX concentration using three com-
mercial controls with different MEGX concentrations
(50, 100, 200 ng/mL). The obtained coefficients of va-
riation (CVs) were lower than 5%. With these three con-
trols similar results were obtained for the between run
precision (2.58%, 4.04%, 4.26%, respectively). Average
recovery was 97.24 + 1.04%. On the basis of these
findings, analytical characteristics of this commercial
kit prove to be a reliable test for measuring MEGX con-
centrations. The introduction of the test for determina-
tion MEGX concentration in our clinical practice ena-
bled for the first time the preoperative assessment of
the liver functional state in patients indicative of the
liver resection. The obtained results contribute to the
forecast of surgical procedure.
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KONCENTRACIJE TROPONINA 1
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Troponin je proteinski kompleks koji regulise kon-
trakciju popre¢no-prugastih misi¢nih Celija i sastoji se
iz tri komponente: troponina C, troponina | i troponi-
na T. Troponin [ javlja se u tri izoforme, od kojih se
misi¢u. Srcani troponin | se oslobada u cirkulaciju
nakon akutnog infarkta miokarda (AMI). On se u krvi
pojavljuje 4 8 sati nakon pocetka sr¢anog bola, do-
stize maksimalnu koncentraciju 12 16 Casova i osta-
je poveéan 5 9 dana nakon AMI, pa se zbog toga
primenjuje za rano dijagnostikovanje AMI. Cilj ovog
rada bio je da se ispitaju analiticke karakteristike ko-
mercijalnog testa za odredivanje koncentracije srca-
nog troponina | u serumu (Opus, Behring-Dade).
Test se zasniva na principu sendvi¢ odredivanja sa
fluorescentno obeleZzenim sekundarnim antitelom.
Ovim testom src¢ani troponin [ se odreduje u roku od
15 minuta. Nepreciznost u seriji odredivana je ko-
riS¢enjem tri razlicite komercijalne kontrole (DADE®
TRU-Liquid Cardiac Control, MAST™, Level 1,2,3, Cat.
No. B5930-1, B 5930-2, B5930-3) i merenjem srca-
nog troponina | u svakoj 10 puta. Nepreciznost iz
dana u dan odredivana je merenjem koncentracije
sr¢anog troponina I u istim komercijalnim kontrolnim
serumima u toku 7 dana. Linearnost metode ispiti-
vana je razblazivanjem seruma sa visokom vrednoscu
sr¢anog troponina | sa uzorcima seruma u kojima se
koncentracija sréanog troponina I nije mogla detek-
tovati. Za nepreciznost u seriji za prvu kontrolu dobi-
jen je Kv=3,72%, dok su koeficijenti varijacije za dru-
ge dve kontrole iznosili 4,46%, 3,34%. Dobijeni koefi-
cijenti varijacije za nepreciznost iz dana u dan iznosili
su 4,76%, 4,96%, 4,21%. Ispitivanjem linearnosti do-
bijen je »recovery« izmedu 96 101%. Na osnovu do-
bijenih rezultata moze se zakljuciti da analiticke karak-
teristike ovog komercijalnog testa omogucavaju brzo
i pouzdano odredivanje koncentracije srcanog tro-
ponina L.
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Troponin is the contraction regulating protein
complex of striated muscle which consists of three
distinct components: troponin C, troponin I and tro-
ponin T. The troponin | subunit exists in three iso-
forms, two in skeletal muscle and one in cardiac
muscle. Cardiac troponin | is released into blood after
acute myocardial infarction (AMI). It is measurable in
serum within 4 8 hours following onset of chest pain,
peak at 12 16 hours and remain elevated 5 9 days
following an AMI; therefore, it can be used in early
diagnosis of AMI. The aim of this study was to evalu-
ate the analytical characteristics of a two-site or sand-
wich fluorogenic enzyme linked imunoassay (Opus,
Behring-Dade) for determination of cardiac troponin
| concentration in serum. With this test serum cardiac
troponin | concentration can be determined within 15
min. Three commercial controls (DADE® TRU-Liquid
Cardiac Control, MAS™, Level 1,2,3, Cat. No.
B5930-1, B 5930-2, B5930-3) with different cardiac
troponin | levels were analyzed 10 times each to esti-
mate the intra-assay precision. Inter-assay precision
was determined by the evaluation of the same controls
over a period of 7 days. The linearity of dilution was
tested using serum samples containing high cardiac
troponin | concentrations. Serial dilutions were made
with a normal human sample that has previously been
evaluated and is known to be negative for troponin 1.
The obtained coefficient of variation for intra-assay
precision of the first control was CV=3.72%, while the
coefficients of variation for two other controls were
4.46% and 3.34%, respectively. The obtained coeffi-
cient of variation for inter-assay precision of three con-
trols were: 4.76%, 4.96% and 4.21%. Linearity »recov-
ery« was between 96 101%. Therefore, we conclude
that analytical characteristic of this commercial kit
prove to be a reliable test for measuring cardiac tro-
ponin | concentrations.
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Merenje aktivnosti serumskih enzima kao src¢anih
markera dugo je sluzilo za evaluaciju kardiovaskular-
nih oboljenja. Razvitkom imuno-odredivanja, omogu-
éeno je odredivanje koncentracije enzima, nezavisno
od toga da li je enzim aktivan ili ne. Prvi test za odre-
divanje koncentracije CK-MB mass opisan je 1985.
godine, a CK-MB mass danas predstavlja »zlatni stan-
dard« medu biohemijskim markerima za dijagnosti-
kovanje infarkta miokarda. Odredivanje masene kon-
centracije CK-MB ograniceno je jer se ona povecava
tek nakon 4 6 h od pojave prvih simptoma i ne moze
da se koristi za utvrdivanje nestabilne angine pektoris
kod pacijenata. Cilj ovog rada bio je da se ispitaju
analiticke karakteristike komercijalnog testa za odre-
divanje masene koncentracije CK-MB u serumu (Opus,
Behring-Dade). Test se zasniva na principu sendvic
imuno-odredivanja. Masena koncentracija CK-MB u
serumu moze se odrediti za 10 minuta. Nepreciznost
metode procenjena je analiziranjem tri komercijalne
kontrole (DADE® TRU-Liquid Cardiac Control,
MAS™, Level 1,2,3, Cat. No. B5930-1, B 5930-2,
B5930-3) sa razlicitim masenim koncentracijama
CK-MB. Vrednosti koeficijenata varijacije za preciz-
nost u seriji iznosile su 1,78% do 3,04%, dok su vred-
nosti koeficijenata varijacije za preciznost iz dana u
dan bile u opsegu od 2,61% do 4,62%. Utvrdeno je
da je metoda za odredivanje masene koncentracije
CK-MB na Opus tac¢na. Vrednosti dobijene analizom
kontrolnog seruma sa normalnom i poviS$enom ma-
senom koncentracijom CK-MB u serumu nisu se zna-
¢ajno razlikovale od pravih vrednosti (P>0,05). Rez-
ultati ispitivanja linearnosti dali su »recovery« izmedu
92 101%. Dobijeni rezultati pokazuju da su analiticke
karakteristike testa takve da omogucavaju pouzdano
i brzo odredivanje masene koncentracije CK-MB u
serumul.
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The initial markers for cardiac diseases were
enzymes whose activity was measured to determine
the extent of cardiac damage. The development of
immunoassay measurements enabled determination
of the enzyme concentration, which was not depend-
ent on whether or not the enzyme was active. The first
manual CK-MB mass assay was described in 1985
and today CK-MB mass is still considered the »gold
standard« as a biochemical marker for acute myocar-
dial infarction. The utility of CK-MB mass is limited
because blood concentrations do not increase until
4 6 hours after symptom’s onset, and CK-MB was
»not effective« for identifying patients with unstable
angina pectoris. The aim of this study was to evaluate
the analytical characteristics of a two-site or sandwich
fluorogenic enzyme linked imunoassay (Opus, Be-
hring-Dade) for determination of CK-MB mass con-
centration in serum. With this test CK-MB mass se-
rum concentration can be determined within 10 min.
The imprecision was assessed by analyzing three
commercial controls (DADE® TRU-Liquid Cardiac
Control, MAS™, Level 1, 2, 3, Cat. No. B5930-1, B
5930-2, B5930-3) with different CK-MB mass levels.
Within-run coefficient of variation were in the range
from 1.78% to 3.04%, whereas day-to-day coeffici-
ents of variation were in the range from 2.61% to
4.62%. The Opus CK-MB mass assay was found to
be accurate: the values obtained in control sera with
normal and elevated CK-MB mass values did not sig-
nificantly differ from the corresponding target values
(P>0.05). Linearity »recovery« was between 92 101%.
Therefore, we conclude that analytical characteristic
of this commercial kit proves to be a reliable test for
measuring CK-MB mass concentrations.
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Zbog smanjenog obima bubreznog rada u hro-
ni¢noj bubreznoj insuficijenciji (HBI) cesto dolazi do
izrazene metabolicke acidoze i patoloskog kataboliz-
ma prac¢enog hipoksijom. Uzrok nastanka metabo-
licke acidoze je smanjena tubularna sekrecija amoni-
jaka, usled smanjene sinteze, uslovljene smanjenim
brojem bubreznih kanali¢a. Ispitivan je acidobazni
status 74 pacijenata obolela od HBI, koji su na pro-
gramu hemodijalize, od toga 36 muskaraca starosti
od 21 85 godina i 38 zena starosti od 30 78 godina.
Pacijentima su odredivani sledeéi parametri: pH,
pCO,, pO,, HCO5, TCO, i urea pre i posle hemodija-
lize s ciliem da se procene vrednosti ureje i stepen
stabilizacije acidobaznog statusa posle hemodijalize.
Vrednosti pH, HCO5, TCO, posle hemodijalize (pH
7,428 + 0,060; HCO5 25,41 + 3,44, TCO, 26,57 +
3,56) pokazale su statisticki znacajan porast
(P<0,001) u odnosu na vrednosti pre hemodijalize
(pH 7,350 + 0,050; HCO5 20,88 + 2,92, TCO, 22,03
+ 3,00), dok su vrednosti uree posle hemodijalize bile
statisticki znacajno manje (P<0,001) u odnosu na
one pre hemodijalize. U grupama muskaraca i Zena,
vrednosti pH, HCO5, TCO, posle hemodijalize bile
su statisticki znacajno veée (P<0,001) u odnosu na
vrednosti pre hemodijalize, dok su vrednosti uree
posle hemodijalize bile statisticki znacajno manje
(P<0,001) u poredenju sa onima pre hemodijalize.
Ovim je pokazano da kod pacijenata sa HBI oba pola
postoji porzitivan uticaj hemodijalize na kompenzo-
vanje nastale metaboli¢ke acidoze.
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Due to reduced scope of renal function in chron-
ic renal failure (CRF), it is not rare that it comes to
marked metabolic acidosis and pathologic catabo-
lism associated with hypoxia. The cause of metabolic
acidosis is diminished tubular secretion of ammonia,
due to reduced synthesis, stipulated by lower number
of renal canaliculi. Acid-base balance and values of
urea were analyzed in 74 patients suffering from CRF,
who were on haemodialysis programme, out of whom
36 were males aged 21 85 and 38 were females
aged 30 78 years. The following parameters were
measured in these patients: pH, pCO,, pO,, HCOs5,
TCO,, urea before and after haemodialysis with a
view to evaluate the degree of stabilization of acid-
base balance and urea values after haemodialysis.
The values of pH, HCO3, TCO, after haemodialysis
(pH 7.428 + 0.060; HCO5 25.41 + 3.44, TCO, 26.57
+ 3.56) were significantly increased (P<0.001) in
relation to values before haemodialysis (pH 7.350 +
0.050; HCO5 20.88 + 2.92, TCO, 22.03 + 3.00) and
values of urea after haemodialysis were significantly
desreased (P<0.001) in relation to values of urea
before haemodialysis. In male and female groups, the
values of pH, HCOj3, TCO, after haemodialysis were
significantly higher (P<0.001) and the values of urea
significantly lower (P<0.001) in comparison to those
before haemodialysis. These data suggested that the-
re was a positive effect of haemodialysis in patients
of both sexes to the compensation of the existing
metabolic acidosis and high levels of urea in CRF
patients.
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Hroni¢na bubrezna insuficijencija (HBI) javlja se
usled smanjenog broja bubreznih kanali¢a koji pro-
gresivno propadaju. Ova bolest je pracena prome-
nom acidobaznog statusa pacijenata. Cilj ispitivanja
je bio da se utvrdi da li postoji povezanost izmedu eti-
ologije nastanka HBI i stepena acidobaznog poreme-
¢aja, kao i izmedu etiologije nastanka HBI i vrednosti
uree, kreatinina, kalcijuma i neorganskog fosfata.
Ispitivan je acidobazni status 74 pacijenta obolela od
HBI, koji su na programu hemodijalize, od toga 36
muskaraca starosti od 21 85 godina i 38 zena sta-
rosti od 30 78 godina. U zavisnosti od osnove bolesti
koja je kao posledicu imala HBI, pacijenti su pode-
lieni u pet grupa: pacijenti sa tubulsrnom intersticijal-
nom nefrozom-TIN (18 pacijenata), policisti¢cnom bo-
les¢u bubrega-ADPKD (13 pacijenata), glomerulone-
fritisom (GN) (22 pacijenta), hipertenzijom i nefroan-
giosklerozom (HTA-Nascl) (9 pacijenata) i peta grupa
koju su ¢inili pacijenti ¢ija osnovna bolest nije utvrde-
na-ESRD (12 pacijenata). Pacijentima su odredivani
sledeé¢i parametri: pH, pCO,, pO,, HCO;, TCO,,
urea, kreatinin, kalcijum i neorganski fosfat pre i po-
sle hemodijalize s cijem da se utvrdi uticaj osnovnog
oboljenja na vrednost ovih parametara. Utvrdeno je
da ne postoji statisticki znacajna razlika u vrednosti-
ma odredivanih parametara (P>0,05) u odnosu na
osnovno oboljenje, ni pre, ni posle dijalize, kako kod
muskaraca, tako i kod Zena. Utvrdena je statisticki
znacajna razlika unutar svih pet grupa bolesti u vred-
nostima pH, HCO3, TCO,, uree i kreatinina posle
hemodijalize (P<0,05). Takode je pokazano da se
vrednosti pH, HCO5 i TCO, statisti¢ki znacajno naj-
viSe povedavaju nakon hemodijalize u grupi pacijena-
ta sa TIN-om, a zatim kod pacijenata sa policisti¢cnom
boles¢u bubrega, dok se vrednosti uree i kreatinina
najviSe snizavaju posle hemodijalize kod pacijenata sa
HTA-Nascl, a zatim kod pacijenata sa TIN-om.
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Chronical renal failure (CRF) occurs due to
reduced number of renal canaliculi deteriorating pro-
gressively. This disease is associated with the change
of patient’s acid-balance. The object of the study was
to define the correlation between the etiology of CRF
and the degree of acid-base balance disorder and
between etiology of CRF and values of urea, creati-
nine, calcium and inorganic phosphorus. Acid-base
balance was tested in 74 patients suffering from CRF,
being on haemodialysis program, out of whom 36
were males aged 21 85 and 38 females aged 30 78
years. In relation to underlying disease resulting in
CRF, the patients were divided into five groups: I-
tubular interstitial nephrosis-TIN (18 patients), lI-poly-
cystic kidney disease-ADPKD (13 patients), IlI-
glomerulonephritis-GN (22 patients), [V-hypertension
and nephroangio-sclerosis (HTA-Nascl) (9 patients),
and V-consisting of patients whose underlying dis-
ease was not diagnosed-ERSD (12 patients). The fol-
lowing parameters were measured in our patients:
pH, pCO,, pO,, HCO5, TCO,, urea, creatinine, calci-
um and inorganic phosphorus before and after
haemodialysis with a view to determine the effect of
underlying disease to the value of these parameters.
It was concluded that there was no statistically signif-
icant difference of values of measured parameters
(P>0.05) in relation to underlying disease either
before or after haemodialysis, both in males and
females. Statistically significant difference was found
in pH, HCO3, TCO,, urea and creatinine values, with-
in all five disease groups, in patients before and after
haemodialysis (P<0.05). Likewise, it was shown that
pH, HCO3 and TCO, values were significantly incre-
ased to the maximum after haemodialysis in patients
with TIN, and urea and creatinine values significantly
decreased after haemodialysis, the most in patients
with HTA-Nascl and TIN.



Jugoslov. Med. Biohem. 2002.; 21 (2)

155

Al12

KOMPARATIVNO ODREDIVANJE
BILIRUBINA U SERUMU METODOM
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Najcesce koriS¢ena metoda za odredivanje bilirubi-
na zasniva se na diazo reakciji koju je prvi opisao Erlich
jos 1883 a koja je pocela da se primenjuje od 1916.
godine. Danas postoje brojne modifikacije ove meto-
de za odredivanje bilirubina koje se medusobno razli-
kuju, uglavnom, po akceleratorima. Kao akceleratori
najcesce se koriste kofein-benzoat, metanol, Brij 35,
urea-benzoat, dimetilsulfoksid itd. U ovom radu su na
120 uzoraka seruma, metodom sa diazo reagensom
pri cemu su kao akceleratori koris¢eni kofein-natrijum
benzoat i dimetilsulfoksid, odredivani ukupan i konju-
govani bilirubin. Cilj rada bio je da se utvrdi da li pos-
toji korelacija izmedu dva pomenuta postupka, kao i da
se odredi s kojim akceleratorom se moze postici veca
osetljivost i preciznost. Poredenjem rezultata ove dve
metode dobijen je koeficijent korelacije za ukupan
bilirubin r=0,993 i jednacina prave y, = 3,523 +
1,210x (S, x = 7,884 umol/L), a za konjugovani biliru-
bin r=0,989 i jednacina prave y, = 2,596 +1,426x
(Syx = 7,078 umol/L). Metoda za odredivanje bilirubi-
na u kojoj se kao akcelerator koristi dimetilsulfoksid,
s obzirom na dobijene rezultate, predstavlja adekvatnu
zamenu za metodu za odredivanje bilirubina sa kofein-
benzoatom kao akceleratorom.

Al3

MODIFIKACIJA STERNHEIMER-OVOG
BOJENJA U ANALIZI SEDIMENTA URINA

M. Milivojevi¢, N. Lalié

Institut za medicinsku biohemiju,
Klini¢ki centar Srbije, Beograd

Ispitivanje urina je jedna od najstarijih tehnika koja
se danas koristi u laboratorijskoj praksi. Mikroskop-
ska analiza sedimenta urina naj¢es¢e podrazumeva
ispitivanje nativinog neobojenog preparata svetlosnim
mikroskopom. Ova tradicionalna metoda diferenci-
jacije sedimenta je i najteza zbog malog kontrasta
izmedu elemenata i pozadine; narocito je tesko uoditi
hijaline cilindre, sluzi razne vrste Celija. Tehnike boje-

Al12

COMPARATIVE DETERMINATION OF
BILIRUBIN IN SERUM USING
JENDRASSIK-GROF METHOD:

COMPARISON OF TWO
DIFFERENT ACCELERATORS

E. Colak, S. Stankovi¢, D. Pejak

Institute of Medical Biochemistry,
Clinical Center of Serbia, Belgrade

The most widely used methods for bilirubin meas-
urement are those based on the diazo reaction,
which was first described in 1883 by Ehrlich and then
applied in 1916 by van den Bergh and Miller. Today,
numerous variations of these procedure have been
developed. All of them utilize one of a variety of acce-
lerators such as: caffeine-benzoate, methanol, Brij
35, urea-benzoate, dimetylsulfoxide etc. The total
and conjugated bilirubin have been determined in
120 human serum by diazo reaction using coffeine-
benzoate and dimetylsulfoxide as accelerators. The
aim of this work was to compare these two accelera-
tors in order to find what kind of correlation exists
between these two procedures and also to define the
accelerator which is responsible for better precision
and sensitivity of the method. The comparison of
results between these two methods yielded the fol-
lowing regression parameters: for total bilirubin y, =

3.523 + 1.210x (r = 0.993, S, = 7.884 pmol/L)
and for conjugated bilirubin y, = 2.596 + 1.426x (r
= 0.989, Sy,x = 7.078 umol/L). On the basis of these
findings, method of determination of bilirubin with
dimetylsulfoxide as accelerator offers an adequate
alternative to the other mentioned method with caf-
feine-benzoate as accelerator.

Al13

MODIFICATION OF STERNHEIMER’S
STAINING IN UJRINE SEDIMENT ANALYSIS

M. Milivojevi¢, N. Lali¢

Institute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade

Urine analysis is one of the oldest techniques still
used in laboratory practice. Microscopic analysis of
the urinary sediment most frequently includes exam-
ination of the plain, unstained preparation using
brightfield microscop. This traditional method of sed-
iment differentiation is the most difficult one due to
the low contrast between the elements and back-
ground; it is particularly difficult to distinguish hyaline
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nja pomazu u vizuelizaciji razli¢itih elemenata u sedi-
mentu urina. Papaniuolau je standardno bojenje za
diferncijaciju elemenata sedimenta urina, koje zbog
slozenog postupka i duzine trajanja nije primenljivo u
svakodnevnom radu. Zato je u nasoj laboratoriji pri-
menjeno Sternheimer-ovo citogenetsko bojenje. Ova
originalna metoda, koja je prvi put publikovana u
JAMA, (1975; 231: 826) modifikovana je i prilago-
dena nasim uslovima. Primenom ove tehnike bojen-
ja jasno se boje Celije sa jedrom: citoplazma ovih
¢elija je svetlocrvena sa tamno crvenim granulama,
dok je jedro tamnoljubicasto obojeno. U ovako obo-
jenim preparatima moguce je diferencirati poli-
morfonuklearne ¢elije (PMN) i mononuklearne celije
(MN). Ova metoda se primenjuje za identifikaciju iz-
menjenih leukocita nazvanih Sternheimer-Malbinove
¢éelije (glitter Celije) koje su vece od leukocita a kod
kojih je svetloplavo obojena citoplazma i jasno se
uocava Brawnovo kretanje. Kvalitet ovako dobijenih
preparata je odlican, metoda je brza i jednostavna a
za razliku od originalne metode ostaje deo sedimen-
ta neodvojen za druga alternativna ispitivanja. Ova
metoda se primenjuje u rutinskom radu od maja
2001. godine i do sada je na ovaj nacin obradeno
nekoliko stotina uzoraka sedimenata urina.

Al4

MEDULABORATORIJSKA UPOREDNA
ODREDIVANJA KONCENTRACIJE
BIOLOSKI AKTIVNIH SUPSTANCI
POMOCU RADIOIMUNOTESTOVA

Lj. Hajdukovi¢-Dragojlovi¢!, S. Golubovidl,
V. Resanovic¢!, M. Joksimovic?, M. Jankouvicl,
A. Gruden-Mousesijan!, I. Petrovic¢l,

S. Marjanovic¢!, J. Krsmanovi¢!, G. Kosti¢!

Institut za primenu nuklearne energije  INEP, Zemun
2Vojnomedicinska akademija, VMA, Beograd

U oblasti radioimunodijagnostike u nasoj zemlji
do sada nije uspostavljena organizovana spoljasnja
kontrola rada u laboratorijama. Kako postoji potreba
za medulaboratorijskim uporednim ispitivanjima, od-
redivane su koncentracija TSH, T3, T4, TBG, FSH,
LH, PROG i PSA u humanim serumima (n=18 49)
paralelno u laboratorijama INEP-a i Instituta za nuk-
learnu medicinu, VMA. Za ova ispitivanja kori$¢eni su
radioimunotestovi proizvedeni u INEP-u. Statisticka
obrada podataka izvrSena je uz pomo¢ Microsoft
Excel programa, a zasnivala se na izraCunavanju t i r
vrednosti (Student-t test izracunavanje vrednosti t iz
razlike izmedu parova odredivanja). Vrednosti koefici-

casts, mucus and different cell types. Staining tech-
niques contribute to visualization of different ele-
ments in the urine sediment. Papanicolau is standard
strain differentation elements in the urine sediment
but it is also time-consuming and not useful for rou-
tine work. Therefore, Sternheimer’s cytogenetic strai-
ning was applied in our laboratory. This original met-
hod, which was initially described in JAMA, (1975;
231: 826) is modified and adjusted for our condi-
tions. Application of the straining method enables
clear distinguishing of the nuclear cell color: the cyto-
plasm of the cells is light red with dark red granules,
while the nucleus is dark purple colored. The prepa-
rations stained in this way enable differentition of the
polymorphonuclear cells (PMN) and mononuclear
cells (MN). The method is used for identification of
the altered leukocytes names Sternheimer/Malbin’s
cells (glitter cells) which are larger than leukocytes,
their cytoplasm is light blue colored and Brown’s
movoment is easily observable. Quality of the obta-
ined preparations is excellent, the method is quick
and simple and, as opposed to the original method,
a part of the sediment remains unstained for other
alternative examinations. The method has been rou-
tinely applied since May 2001 and few hundred urine
sediment samples were defined so far in this way.

Al4

INTERLABORATORY COMPARATIVE
MEASUREMENTS OF BIOLOGICALLY
ACTIVE SUBSTANCES USING
RADIOIMMUNOASSAYS

Lj. Hajdukovi¢-Dragojlovi¢!, S. Golubovidl,
V. Resanovic¢!, M. Joksimovic?, M. Jankouvicl,
A. Gruden-Mousesijan!, I. Petrovic¢l,

S. Marjanovi¢!, J. Krsmanovi¢!, G. Kosti¢!

Institute for the Application of Nuclear Energy
INEP, Zemun
2Military Medical Academy MMA, Belgrade

External quality assessment is not well established
in the field of radioimmunodiagnostics in our coun-
try. Since there is a need for this kind of study, INEP
and the Institute for Nuclear Medicine performed pre-
liminary comparative measurements of TSH, T3, T4,
TBG, FSH, LH, PROG and PSA in human sera
(n=18 49), using INEP radioimmuno-kits (RIA and
IRMA). Statistical evaluation of the obtained results
was performed using the Microsoft Excel Program
and based on calculation of t and r values (paired two
sample for means). The coefficients of correlation
(ranging from 0.862 to 0.997) indicated a close rela-
tion between the results obtained in two laboratories
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jenata korelacije (r = 0,862 do r =0,997) ukazale su
na dobru korelaciju izmedu rezultata dobijenih u dve
laboratorije kod svih ispitanih analita. Medutim, sta-
tisticki znacajne razlike nadene su za sve ispitivane
analite osim kod uporednih odredivanja FSH i TSH.
Generalno, u laboratoriji VMA dobijane su vise vred-
nosti u odnosu na laboratoriju INEP-a, sto potvrduje
potrebu za reevaluacijom referentnih vrednosti u sva-
koj laboratoriji. Ovo je u saglasnosti sa preporukom
proizvodaca radioimunotestova da svaka laboratorija
treba da ustanovi svoj opseg referentnih vrednosti.
Sprovedena medulaboratorijska ispitivanja predstavl-
jaju prvi korak u pravcu uvodenja spoljasnje kontrole
kvaliteta s ciljiem da ona obuhvati sve laboratorije ko-
je koriste testove tipa RIA i IRMA.

Al5

SMERNICE ZA PRIMENU SPECIFICNIH
PROTEINA U KLINICKIM OBOLJENJIMA

D. Pap!, S. Bugarinovié?, V. Cveji¢3

IKlini¢ko-biohemijska laboratorija,
Zdravstveni centar Sremska Mitrovica
2Specijalna neuropsihijatrijska bolnica, Kovin
3Institut za biohemiju, Medicinski fakultet, Beograd

Ljudsko telo sadrzi niz raznovrsnih proteina, od
kojih su neki rastvorljivi u te¢nostima unutar ili van
¢elija, a neki su nerastvorljivi i strukturni. U plazmi je
identifikovano vise od 300 proteina, ali se oni veoma
razlikuju po koncentraciji, pa ¢e u ovom clanku biti
razmatrani samo oni kojih ima najvise. U poslednjoj
deceniji, znanje o njihovoj ekspresiji i ¢elijskim funkci-
jama je znacajno povecano ¢ime je, obezbeden
osnov za povecanu klinicku primenu ovih proteina.
Pozitivni proteini akutne faze su grupa proteina cija se
koncentracija povecava za vreme inflamatornih pro-
cesa hirurskog, toplotnog, neoplasticnog, infektivhog
ili nekog drugog porekla. Proteini od tekuéeg klinic-
kog interesa su C-reaktivni protein, o.;-kiseli glikopro-
tein, haptoglobin, o.{-antitripsin, o.-antihimotripsin i
ceruloplazmin. U radu je dat prikaz savremenih saz-
nanja o dijagnostickom i klinickom aspektu proteina
akutne faze i drugim specifi¢cnim proteinima kao s$to
su prealbumin, albumin, mikroalbumin, transferin,
kapa i lambda lakim lancima, reumatoidnom faktoru,
a,-makroglobulinu, B;-makroglobulinu, imunoglob-
ulinima M, G, A, komponentama komplementa C3 i
C4, antitrombinu I, apolipoproteinima (apoAl i
apoB), properdin faktoru B, lipoproteinu (a), alfa-fe-
toproteinu, mijelinskom baznom proteinu (MBP) i S-
100 proteinu. U ovom radu prikazane su moguénosti

for all the examined analytes. However, statistically
significant differences were found for all the analytes
except for FSH and TSH. Generally, higher values
were obtained in the laboratory of the Institute for
Nuclear Medicine compared with the INEP laborato-
ry, which confirms the need for reevaluation of refe-
rence values in each laboratory. It is in agreement
with the general suggestion of producers of radio-
immuno kits, that each laboratory should establish
its own range of reference values. These interlabora-
tory comparative measurements represent the first
step towards the establishment of external quality
assessment aiming at encompasing all laboratories
which use radioimmuno Kits.

Al5

GUIDELINES FOR THE USE OF SPECIFIC
PROTEINS IN CLINICAL DISORDERS

D. Papl!, S. Bugarinovic?, V. Cvejié3

IClinical-Biochemical Laboratory,
Medical Center Sremska Mitrovica
2Psychiatric Hospital, Kovin
3Institute of Biochemistry,
School of Medicine, Belgrade

The human body contains countless different
proteins, some are soluble in fluids within or outside
the cells, some are insoluble and structural. In plas-
ma, more than 300 proteins have been indentified,
but they differ greatly in concentration and only the
most abundant will be considered in this study.
During the last decade, knowledge about their
expression and cellular functions has rapidly accu-
mulated providing the basis for increase of clinical
application of these proteins. Positive acute phase
proteins are the group of proteins whose concentra-
tion increases significantly during an inflammatory
process of surgical, thermal, neoplastic, infectious or
any other origin. The proteins of current clinical inter-
est are C-reactive protein (CRP), a;-acid glycopro-
tein, haptoglobin, o -antitrypsin, o;-antichymotryp-
sin and ceruloplasmin. The article deals with review
of up-to-date knowledge about diagnostic and clini-
cal aspects of acute phase proteins and other specif-
ic proteins as well as albumin, microalbumin, preal-
bumin, transferrin, kappa and lambda light chain,
rheumatoid factor, a,-macroglobulin, B,-microglo-
bulin, immunoglobulins M, G, A, complement C3
and C4, antitrombin ll, apolipoproteins (apoAl and
apo B), properdin factor B, lipoprotein (a)-Lp(a),
alpha-fetoprotein (AFP), myelin basic protein (MBP)
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klinicke primene ovih specifi¢nih proteina i proteina
telesnih tec¢nosti sa smernicama za upotrebu ovih
proteina u prognostici, dijagnostici i terapiji u razlici-
tim oboljenjima i patoloskim stanjima.

Al6

DIABETES MELLITUS: PRACENJE POMOCU
FRUKTOZAMIN TESTA - GLIKOZILIRANOG
SERUMSKOG PROTEINA

D. Pap!, M. Babié?, V. Cvejié3

IKlini¢ko-biohemijska laboratorija,
Zdravstveni centar Sremska Mitrovica
2Dom zdravlja PoZega
3Institut za biohemiju, Medicinski fakultet, Beograd

Diabetes mellitus (DM) kontroliSe se kratkoro¢nim
i dugoro¢nim prac¢enjem vrednosti glukoze. Kada su
vrednosti glukoze povecéane raste i koncentracija fruk-
tozamina (FRU). Zato je odredivanje FRU vazno za
kratkoro¢nu i srednjoro¢nu kontrolu glikemije u toku
2 3 nedelje. Cilj ovog rada bio je ispitivanje dijagnos-
ticke efikasnosti pracenja regulisanosti DM primenom
fruktozamin testa. Fruktozamin je odredivan kod 136
zdravih osoba (kontrolna grupa) i 188 pacijenata obo-
lelih od DM (eksperimentalna grupa). Eksperimen-
talna grupa podeljena je u 4 grupe: M1 54 pacijenta
obolela od DM ne-zavisnog od insulina lecenih dije-
tom (NIDDM na dijeti); M2 68 NIDDM na terapiji
oralnim antidijabeticima; M3 32 NIDDM lecena insu-
linom; M4 34 pacijenta obolela od insulin zavisnog
DM (IDDM). Pacijenti su bili oba pola, iste starosne
dobi kao i kontrola grupa i ispitani su u toku tri nedel-
je. FRU je odreden NBT kolorimetrijskom metodom
(test Menarini), a koncentracija glukoze standardnom
enzimskom metodom (GOD-PAP metod). FRU i vred-
nosti glukoze u serumu bile su znacajno vise (p<
0,01) kod svih grupa pacijenata u poredenju sa zdrav-
im osobama za vreme perioda pra¢enja DM. FRU je
bio u znacajnoj korelaciji sa glikemijom u toku posled-
nje 2 nedelje. U svim grupama dobijene su sledeée
vrednosti ispitanih parametara: M1 glukoza 7,36 =+
1,39 mmol/L, a FRU od 258 320 mmol/L; M2 9,60 =
3,77 mmol/L; FRU 346 386 mmol/L; M3 12,25
3,62 mmol/L, FRU 447 509 mmol/L; M4 15,01
5,95 mmol/L; FRU 497 587mmol/L; kontrolna grupa
5,05 = 0,75 mmol/L; FRU 174 225 mmol/L. Istovre-
menim odredivanjem oba parametra dobija se uvid u
kontrolisanost bolesti i prepoznavanje skorije me-
tabolicke dekompenzacije. Dobijeni rezultati ukazuju
da je odredivanje FRU srednjoro¢an marker za prace-
nje kontrolisanosti DM u odnosu na njihovu terapiju.

*
+

and S-100 protein. The present review summarizes
the possibilities of clinical application of cited speci-
fic proteins and proteins of body fluids with guide-
lines for the use of these proteins as prognostic, dia-
gnostic and therapeutic tools in various disease con-
ditions and disorders.
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DIABETES MELLITUS: MONITORING
BY MEANS OF FRUCTOSAMINE
- GLYCATED SERUM PROTEIN

D. Pap!, M. Babic¢?, V. Cveji¢3

IClinical-Biochemical Laboratory,
Medical Center Sremska Mitrovica
2Medical Center, PoZega
3institute of Biochemistry, School of Medicine,
Belgrade

Diabetes mellitus (DM) can be assesed by the long
term monitoring and control of glucose levels as short
term indicator. When blood glucose levels are abnor-
mally elevated the concentration of fructosamine also
increases. The measurement of fructosamine (FRU) is
therefore useful in monitoring short to medium
glycemic control in DM, over the past 2 3 weeks. The
purpose of this study was to evaluate diagnostic effi-
ciency for monitoring of DM by fructosamine assay.
The studied subjects were the control group (136
healthy subjects) and the experimental group (188 DM
patients). The experimental group divided in four
groups: M1 54 non-insulin dependent DM patients
(NIDDM) on diet; M2 68 NIDDM patients on oral
antidiabetes therapy; M3 32 NIDDM patients on
insulin; M4 34 insulin dependent patients (IDDM).
Patients were both sexes, age matched and monitor-
ing in last 3 weeks. We performed FRU determina-
tions (by NBT colorimetric method) test kit Menarini.
Glucose concentration was measured by GOD-PAP
method (test kit Randox). FRU and glucose values in
serum were significantly higher (p< 0.01) in all groups
of patients compared to the control group during
whole period of monitoring of DM. FRU was signifi-
cantly correlated with glycemia over the past 2 weeks.
The results of examined parameters in all groups have
shown the following values: M1 for glucose 7.36 +
1.39 mmol/L; and FRU values ranged from 258 320
mmol/L; M2 9.60 + 3.77 mmol/L; FRU 346 386
mmol/L; M3 12.25 + 3.62 mmol/L; FRU 447 509
mmol/L; M4 15.01 + 5.95; FRU 497 587 mmol/L;
control group 5.05 = 0.75 mmol/L; FRU 174 225
mmol/L. Simultaneous determination of both param-
eters allows us to emphasize the recent metabolic
decompensation. The results suggest that fructosa-
mine assay is useful medium-term marker to monitor
diabetic patients in regard to their therapy.
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C-REAKTIVNI PROTEIN
U KAPILARNOJ I VENSKOJ KRVI:
POREDENJE REZULTATA
AGLUTINACIONOG SKRINING TESTA

S. Stojiljkovié, S. Stojiljkovié, J. Lalic

Centar za medicinsku biohemiju,
Klini¢ki centar, Nis

C-reaktivni protein (CRP) je reaktant akutne faze
bolesti. Znacajno se povecava kod niza patoloskih po-
remecaja u organizmu. U Sirokoj su primeni kvalita-
tivne i semi-kvalitativne metode koje se zasnivaju na
aglutinaciji CRP-a u serumu pacijenta i Cestica latek-
sa prekrivenih specifi¢cnim antitelima za humani CRP.
Vodeni idejom da se do dijagnoze dode brze i jeftini-
je, uporedeni su rezultati kvalitativnog aglutacionog
testa u serumu venske i kapilarne krvi istog pacijenta.
Obradena su 43 pacijenta (17 CRP-pozitivnih i 26
CRP-negativnih). Praceni su sedimentacija eritrocita i
vrednosti fibrinogena plazme kao pokazatelji akutnog
procesa u organizmu. Dobijeno je apsolutno pokla-
panje rezultata aglutinacionog skrining testa za CRP u
serumu venske i kapilarne krvi. Sedimentacija eritro-
cita i fibrinogen u grupi CRP-porzitivnih pacijenata sta-
tisti¢ki su znacajno bili poviseni (p < 0,001) u odno-
su na grupu CRP negativnih pacijenata. Srednja vred-
nost fibrinogena u grupi CRP-pozitivnih bila je 5,9 g/L
a u grupi CRP-negativnih 3,7 g/L. Srednja vrednost
sedimentacije eritrocita u grupi CRP-pozitivnih iznosi-
la je 41 arbitralnih jedinica, a u grupi CRP-negativnih
17 arbitralnih jedinica. Pozitivni CRP aglutinacioni
skrining-test je prema dobijenom vrlo siguran poka-
zatelj prisustva akutnog procesa u organizmu. Mo-
gu¢nost da se on sa jednakom preciznoscu radi i u
kapilarnom uzorku krvi doprinosi njegovoj brzoj i jef-
tinijoj primeni.

Al8

STANDARDIZACIJA KAO FAKTOR
KONTROLE KVALITETA:
PRIKAZ IMUNORADIOMETRIJSKIH
TESTOVA ZA ODREDIVANJE
KONCENTRACIJE ALFA-FETOPROTEINA
I PROLAKTINA

M. Jankovi¢, S. Golubovi¢
Institut za primenu nuklearne energije, INEP, Beograd
Standardizacija je deo laboratorijske kontrole kva-

liteta. Cilj standardizacije metoda je da poboljsa upo-
redivost rezultata iz razli¢itih laboratorija, poveéavaju-
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C-REACTIVE PROTEIN IN VENOUS
AND IN CAPILLARY BLOOD:
THE COMPARISON OF AGGLUTINATION
SCREENING-TEST RESULTS

S. Stojiljkovié, S. Stojiljkovi¢, J. Lali¢

Center of Medical Biochemistry,
Clinical Centre of Nis, Yugoslavia

C-reactive protein (CRP) is very important acute-
phase reactant. For some pathological diseases CRP
level is significantly increased. Qualitative and semi-
qualitative methods based on agglutination of CRP in
patient serum and latex particles coated with specific
human CRP antibodies are frequently used. In
attempt to get fast and inexpensive diagnose we
compared the results of qualitative agglutination test
of venous and capillary blood of the same patient.
Test had been made for 43 patients, 17 of them
being CRP positive and 26 CRP negative. For the
same patients we measured sedimentation of ery-
throcytes and the level of plasma-fibrinogen, as indi-
cator of acute processes. We found out identical
results for agglutination of CRP in venous as well as
in capillary blood. The values of plasma fibrinogen
and the sedimentation of erythrocytes in the CRP-
positive group are significant higher (p<0.001) to the
CRP-negative group. Mean value of plasma fibrino-
gen in the CRP-positive group is 5.9 g/L and in the
CRP-negative group is 3.7 g/L. Mean value of sedi-
mentation of erythrocytes in the CRP-positive group
is 41 arbitary units, and in the CRP-negative group is
17 arbitary units. In the conclusion we can say that
method for the direct detection of CRP is important
and precise marker to acute diseases. The fact that
this method is showing as precise results in capillary
blood as in venous blood, contribute to its faster and
inexpensive application.

Al8

STANDARDISATION AS A QUALITY
CONTROL FACTOR: OVERVIEW
OF IMMUNORADIOMETRIC TESTS
FOR DETERMINATION
OF ALPHA-FETOPROTEIN AND PROLACTIN

M. Jankovi¢, S. Golubovié¢

Institute for the Application of Nuclear Energy,
INEP, Belgrade

Standardisation is part of laboratory quality con-
trol. The aim of methodological standardisation is to
improve the comparability of results from various lab-
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¢i njihovu ta¢nost. Standardi sami po sebi ne garan-
tuju uporedivost imuno-testova ali predstavljaju
klju¢nu komponentu. Proces u kome se esej kalibri-
Se, sastoji se od nekoliko koraka u kojima se vrednost
primarnog standarda prenosi na sekundarne i terci-
jarne kalibratore koji se koriste u finalnom testu. To
uklju¢uje odgovarajucu selekciju standarda i metode,
pufera i njihovih matriksa, kontrolu razblazivanja, sta-
tisticku evaluaciju i ukupnu kontrolu kvaliteta final-
nog rezultata. Odrzavanje kalibracije zahteva da se
deo ovog procesa ponavlja svaki put kada se uvodi
nova serija reagenasa i predstavlja osnovni faktor
kontrole kvaliteta imunoradiometrijskih testova koji
se proizvode u INEP-u. S tim u vezi, u ovom radu su
prikazani rezultati kontrole kvaliteta testova za analizu
alfa-fetoproteina i prolaktina u humanom serumu.
Koncentracije ovih antigena su odredivane imunora-
diometrijskim testovima proizvodaca INEP (Zemun) i
CIS bio international (Francuska), koji su standardi-
zovani prema referentnim preparatima Svetske zdrav-
stvene organizacije: 1IS 72/225 (alfa-fetoprotein) i
IRP 84/500 (prolaktin). Statisticka obrada rezultata
vr$ena je u Microsoft Excel programu izracunavanjem
vrednosti t, iz razlike izmedu parova kod paralelnih
odredivanja. Na osnovu vrednosti koeficijenta kore-
lacije (r=0.9897) za IRMA-AFP i ELSA2-AFP i koefi-
cijenta korelacije (r=0.9722) za IRMA-PRL i RIA-gnost
PRL, mozZe se zakljuciti da su koncentracije alfa-feto-
proteina i prolaktina izmerene pomoc¢u INEP-ovog i
CIS-ovog kompleta u dobroj korelaciji.
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MALIH MOLEKULA U PLAZMI
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Kapilarna elektroforeza (KE) razlikuje se od svih
drugih vrsta elektroforeza ne samo zato $to se izvodi u
kapilarama, ve¢ i zato sto je elektroosmoza glavna,
mada ne i jedina, sila koja utice na pokretljivost kom-
ponenti. Tako KE omogucava razdvajanje i velikih i
malih molekula, a prednosti su odredjivanje malih ko-
licina komponenata (10 18mola) iz malih uzoraka (nL)
u kratkom vremenskom periodu. Medutim, telesne
teCnosti su kompleksne smese sa visokim sadrZajem
proteina i soli, koje modifikuju povrsinu kapilare sto
uti¢e na uslove razdvajanja, vremena migracije kom-
ponenata i osetljivosti detekcije pri KE komponenata u
bioloskim te¢nostima. Problemi su posebno izrazeni

oratories by increasing the accuracy. Standards alo-
ne do not guarantee comparability of immunoassays,
but they represent a key component. Assay calibra-
tion proceeds in several stages of transfer of the value
of the primary standard to secondary and tertiary cal-
ibrators for use in the final analysis. This includes the
proper selection of standards and assay methods,
buffers and their matrices, control of dilution, statis-
tical evaluation and overall control of the final results.
Maintenance of calibration requires that part of this
process is repeated every time a new batch of rea-
gents is introduced, and this is a basic part of the
quality control of immunoradiometric tests, produ-
ced by INEP. In this work we present the results of
such quality control of the tests for alpha-fetoprotein
and prolactin in human sera. The concentrations of
these antigens were determined immunoradiometri-
cally (INEP, Zemun and CIS-bio international, Fran-
ce), calibrated according to the World Health Orga-
nization reference preparations: 11S 72/225 (alpha-
fetoprotein) and IRP 84/500 (prolactin). The results
obtained were statistically evaluated with the aid of
Microsoft Excel software, based on the calculation of
t values (paired two sample for means). Coefficient of
correlation (r=0.9897) for IRMA-AFP and ELSA2-
AFP and the coefficient of correlation (r=0.9722) for
IRMA-PRL and RIA-gnost PRL indicated that the cor-
responding concentrations of alpha-fetoprotein and
prolactin, measured by the two different assays were
in good correlation.
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Capillary electrophoresis (CE) is different from
other forms of electrophoresis not only in that it is
carried out within the confines of a narrow tube, but
due to electroosmosis as main driving force, among
the others influencing mobilites of the compounds in
capillary. Thus CE enables separation of both large
and small molecules and has many advantages such
as determination of small quantities (10 18mol) in
small sample volumes (nL) within a short period of
time. However, body fluids represent a complex
matrix with high levels of proteins and salts that can
modify the capillary surface influencing separating
conditions, migration times and sensitivity of their
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pri analizi malih molekula (joni, peptidi, aminokiseline,
itd.) u fizioloskim te¢nostima, prvenstveno zbog sli¢-
nosti njihove elektroforetske pokretljivosti, velikog bro-
ja razlicitih molekula i razli¢itih nivoa njihovih fiziolos-
kih koncentracija. Zato rutinska primena KE u labora-
torijama umnogome zavisi od resenja ovih problema.
Ovde su prikazane dve metode, razvijene u nasoj labo-
ratoriji za kvantifikaciju nekih malih molekula u plazmi
pomocu slobodne zonske KE uz merenje direktne ili
inderektne apsorbancije. Koriste¢i alkalni boratni pu-
fer velike jonske jacine u kapilari (36,5 cm x 75 pm),
pri potencijalu od 15 kV (inverzna polarnost), uz direk-
tno merenje absorbancije na 214 nm razdvojeni su
nitrati i nitriti za manje od 10 minuta. Metoda je po-
godna za precizno i ta¢no odredjivanje ovih anjona u
plazmi i cerebrospinalnoj te¢nosti bez prethodne de-
proteinizacije. Imajuci u vidu da se nivo njihove kon-
centracije koristi kao pokazatelj stvaranja azot oksida,
dobijena metoda je jednostavan i brz postupak za od-
redivanje ovog multifunkcionalnog inter/intra ¢elijskog
medijatora. Nedavno smo razvili i 30-minutnu proce-
duru, koja se zasniva na optimizaciji KE i detektovanju
indirektne apsorbancije, za razdvajanje i kvantifikaciju
30 nederivatizovanih fizioloSkih aminokiselina i pepti-
da, koji se obi¢no nalaze u bioloskim te¢nostima. Ele-
ktroforeza se izvodi u kapilari (87 cm x 75 pm) pri po-
tencijalu od 15 kV (normalna polarnost) uz p-amino-
salicilnu kiselinu (pH 10,2) kao elektrolit. Ovaj postu-
pak je jedna od prvih metoda KE za kvantifikaciju
velikog broja aminokiselina u bioloskim tecnostima,
koja se moze porediti sa jonoizmenjivackim ili HPLC
metodama, mada je manje precizna. U zakljucku bi se
moglo re¢i da ¢e kontinuirano prevazilazenje proble-
ma vezanih za analizu bioloskih tec¢nosti koriste¢i KE
brzo omoguditi uvodenje ove nove tehnike u Klini¢ke
laboratorije.
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Institut za kardiovaskularne bolesti u Sremskoj
Kamenici obuhvata Kliniku za kardiologiju i Kliniku za
kardiovaskularnu hirurgiju. U okviru njih radi labora-
torija za biohemiju koja mora pruzati visoko kvalitetne

detection during CE of the compounds in biofluids.
There are particular problems in CE of small mole-
cules (ions, peptides, amino acids, etc.) present in
biofluids, due to similarities in their electrophoretic
mobility, their great number and different physiolog-
ical concentrations. Routine use of CE in laboratories
depends mostly on resolving these problems. Here
are presented two methods, developed in our labora-
tory for quantification of some small molecules in
plasma employing free zone CE and direct or indirect
absorbance detection. Employing alkaline borate buf-
fer with high ionic strength in uncoated capillary (36.5
cm x 75 um) at 15 kV (inverse polarity), with on-co-
lumn UV detection at 214 nm, nitrite and nitrate were
separated within less than 10 minutes. The method
is suitable for their precise and accurate quantifica-
tions both in plasma and cerebrospinal fluid without
deproteinization. Considering their levels as com-
monly used index of nitric oxide production, obtained
method represent simple and rapid procedure for the
measurement of this multifunctional inter/intra cellu-
lar mediator. Also, recently we have developed 30
minute single-run procedure, based on the optimiza-
tion of CE and indirect absorbance detection capabi-
lities, for the separation and quantification of 30
underivatized amino acids and peptides, usually pre-
sent in biological fluids. Electrophoresis was carried
out in a capillary (87 cm x 75 um) at 15 kV potential
(normal polarity) in running electrolyte (p-aminosali-
cylic acid, pH 10.2). Obtained method represent one
of the first CE methods for free amino acids quantifi-
cation in biofluids, comparable with ion-exchanged
or HPLC procedure, although not as precise as they
are. In conclusion, continuous overcoming problems
associated with analysis of biofluid by CE will bring
this new technugie into clinical laboratories soon.
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Institute of Cardiovascular Diseases in Sremska
Kamenica include Department of Cardiology and De-
partment of Cardiovascular Surgery. Institut include
Clinical-biochemical laboratory that must provide a
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usluge davanjem tac¢nih, preciznih i razumljivih poda-
taka neophodnih pri le¢enju kardiovaskularnih boles-
nika. Potrebni testovi moraju odgovarati klinickom
problemu, analize moraju biti korektno i brzo izvede-
ne uz ekonomsku opravdanost. Institut za kardiovas-
kularne bolesti u Sremskoj Kamenici u protekloj
2001. godini dobio je priznanje Biznis Partner $to ga
je obavezalo da i u ovoj 2002. godini odrzi visok nivo
kvaliteta laboratorijskih usluga. Da bi to i ostvarilo,
najvaznije je stalno sprovoditi unutrasnju i povreme-
nu spoljasnju kontrolu kvaliteta. Ove kontrole moraju
da obuhvate ne samo opremu ve¢ i stru¢nost tehnic-
kog i analitickog osoblja. Tehnike koje se veoma brzo
menjaju i uvodenje novih testova zahtevaju kontinui-
ranu obuku i edukaciju tehnickog i laboratorijskog
osoblja. Obrada klinickih rezultata u laboratoriji mora
biti zasnovana na dva bitna zahteva: implementaciji
kvalitetne opreme pri organizovanju Klinicke labora-
torije i ponovno razmatranje zadataka i poslova klinic-
kog biohemicara. Uvodenje sistema kvaliteta u labo-
ratoriji i laboratorijskog informacionog sistema pred-
stavlja buduce izazove.
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Sistem komplementa ima veliku ulogu u pato-
genezi odredenih oboljenja. U vedini slucajeva kom-
plement nije uzrok ve¢ samo jedan od faktora koji
ucestvuju u njihovom nastanku. U ovom radu upo-
redivani su hemoliticki i esteroliticki testovi u dijag-
nostici urodenog i steCenog angioneurotskog ede-
ma, kao i hemoliticki i ELISA testovi u proceni stepe-
na aktivacije komplementa u prac¢enju toka bolesti.
Odredivane su koncentracije komponenti komple-
menta C3, C4, Clq, Cl-inh, faktora B, kao i hemoli-
ticka aktivnost klasi¢nog i alternativnog puta aktivaci-
je u uzorcima seruma i plazme pacijenata sa dijagno-
zom urodenog angioneurotskog edema i pacijenata
kojima je transplantirana jetra. Hemoliticki testovi
analizirani su nefelometrijski (Behring Laser-Nephe-
lometer) i spektrofotometrijski (Bio System photome-
ter BTS 310). Dobijeni rezultati pokazuju da funkcio-
nalni testovi, sposobnost C1-inh da inhibira spontanu

high quality service by producing accurate, precise,
relevant and comprehensive data that can be applied
to the medical of cardiovascular patients. The tests
requested must be appropriate to the clinical pro-
blem, tests must be analytically correctly performed
and economically justified. Institute of Cardiovascular
Diseases in Sremska Kamenica got reward »Bussi-
nes Partner« last year. In the next period the task of
the Institute will be to continue activities for high
quality laboratorie service. In order to maintain a high
quality level, an internal and an external periodical re-
view of the quality system will be esential. This review
must cover the quality sistem, technical and analytical
competence. The very rapid changing techniques
and the introduction of new tests will require a con-
tinuous training and education of laboratory staff.
Management of clinical outcome in medical labora-
tories must be based on two essential requirements:
the implementation of a quality system in clinical
laboratory and a reconsideration of the tasks of a
clinical biochemist. The implementation of manage-
ment Quality System in laboratory and Laboratory
Information Managment System is a challenge for
the future.
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Complement system is very important in patho-
genesis of certain diseases. At the most cases com-
plement is not a cause, but just one of the factors
which participate in their releasing. In this study
hemolytical and esterolitical tests are compared in
diagnosis of hereditary and acquired angioneurotic
edema, as far as hemolytic and ELISA tests in esti-
mation of complement level of activation in following
disease course. The concentrations of complement
components C3, C4, Clg, Cl-inh, factor B have
been determined, as far as hemolytical activity of
classical and alternative way of activation in serum
and plasma samples, in patients with diagnosis of
hereditary angioneurotical edema and patients who
have transplanted liver. Hemolytic tests were analy-
zed by nephelometric method (Behring Laser-Nep-
helometer) and by spectrophotometric method (Bio
System photometer BTS 310). These results show
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aktivaciju komplementa, kao i njegova sposobnost
inhibicije hidrolize sintetskog hromogenog supstrata,
pouzdano detektuju poremecaje u funkcionalnosti
Cl-inh. Rezultati ovog rada pokazuju da samo
odredivanje koncentracija komponenti komplementa
nije pouzdan i dovoljan parametar kada se ima u vidu
funkcionalno stanje sistema komplementa. Preporu-
¢uje se upotreba funkcionalnih testova u dijagnostici
deficijencije sistema komplementa, jer se njima dobi-
jaju najpouzdaniji rezultati.
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Utvrdivanje funkcionalne hepaticke rezerve je jos
uvek kontroverzno. Hepati¢na funkcija moze biti pro-
cenjena na osnovu supstanci koje se selektivno meta-
bolisu u jetri. Kvantitativni testovi za procenu funkcio-
nalnog stanja jetre dele se na testove eliminacije i tes-
tove zasnovane na detekciji odredenog metabolita
supstance koja se metabolie u hepatocitima. Test eli-
minacije galaktoze generalno reprezentuje funkcional-
nu hepati¢nu masu (metabolic¢ki kapacitet), a elimina-
cija galaktoze iz krvi zavisi od fosforilacije galaktokina-
zom u hepatocitima. Ovaj test je dobar prognosticki
indikator u nekim akutnim i hroni¢nim bolestima jetre.
Galaktoza je odredivana kod pacijenata sa operabilnim
primarnim malignim tumorom jetre, benignim tumo-
rom jetre (hemangiomom), cisticno izmenjenom je-
trom, kao i u grupi pacijenata sa sekundarnim depozi-
tima (metastazama) na jetri koje se mogu operativno
ukloniti. D-galaktoza je davana pacijentima i.v. u bo-
lusu 0,5 g/kg telesne tezine, a uzorci krvi uzimani su
nakon 20, 25, 30, 35, 40 i 45 min. Koncentracija ga-
laktoze odredivana je komercijalnim testom firme
Roche (Roche Diagnostics GmbH, Mannheim, Deut-
schland). Dosadas$niji rezultati pokazuju da je ovaj test
pouzdan, reproducibilan i relativno lako izvodljiv, pa je
stoga vazan za rano prepoznavanje disfunkcije jetre,
kao i za preoperativinu procenu funkcionalnog stanja
jetre kod pacijenata sa indikacijama za resekcije jetre,
a u smislu procene funkcionalnog stanja jetre.

that functional tests, capability of Cl-inh to inhibit
spontaneous activation of the complement and its
capability to inhibit hydrolyze of synthetic chromogen
substrate, are very reliable in distrurbance detection
in C1-inh functionality. The results of this study show
that determination of complement components con-
centrations is not reliable and sufficient parameter
considering functional status of complement system.
Functional tests are recommended in deficiency of
complement system diagnostics because of their
most reliable results.
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Assessment of functional hepatic mass is still
controversial. Hepatic function may be assessed on
the basis of substances which are selectively metabo-
lized in the liver. There are two types of quantitative
tests for the assessment of the liver functional state: 1)
elimination tests and 2) tests based on the detection of
a certain substance metabolite, which is metabolized
in hepatocytes. Generally, the test of galactose elimi-
nation represents functional hepatic mass (metabolic
capacity) whereas galactose elimination from the
blood depends on phosphorylation by galactokinase
in hepatocytes. This test is a good prognostic indica-
tor in some acute and chronic liver diseases. Galacto-
se was determined in patients with operable primary
malign liver tumor, benign liver tumor (hemangiom)
cystically changed liver as well as in patients with se-
condary deposits (metastasis) on the liver, which can
be surgically removed. Patients were administered with
a single bolus dose of D-galactose (i.v. 0.5 g/kg. b.w.)
and blood samples drawn after 20, 25, 30, 35 40 and
45 min. Galactose concentration was determined by
commercial test (Roche Diagnostics GmbH, Mann-
heim, Deutschland). The obtained results show that
this test is reliable, reproducible and relatively easily
performed. Thus, it represents an important parame-
ter for the early recognition of the liver dysfunction as
well as for pre-operative assessment of the liver functi-
onal state in patients with the indications for the liver
resection.





