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OSOBENOSTI ATEROGENIH
1 PROTEKTIVNIH PARAMETARA
LIPIDNOG STATUSA KOD
DUGOGODISNJIH VEGETARIJANACA

M. Deri¢, D. Ivanov, Lj. Lepsanovi¢

Institut za laboratorijsku medicinu,
Klinicki centar Novi Sad, Novi Sad

Manji mortalitet, manja ucestalost gojaznosti, hiper-
tenzije i nekih redih malignih oboljenja, a narocito sma-
njeni rizik ishemijske bolesti srca kod vegetarijanaca,
dovodi se u vezu s povoljnijim efektima pretezno biljne
hrane, prvenstveno na parametre lipidnog statusa.
Uticaj vegetarijanske ishrane na aterogene i protektivne
parametre lipidskog statusa ispitan je kod 60 osoba
oba pola, 30 muskaraca i 30 Zena, srednje zivotne dobi
37 godina, koji su najmanje 5 godina na rezimu vege-
tarijanske ishrane (prose¢no 23 godine), i u kontrolnoj
grupi od 59, odnosno 213 za procenu Lp(a), zdravih
osoba oba pola koje su na reZimu standardne mesovite
ishrane (nevegetarijanci). Kao aterogene parametre
odredivan je ukupni holesterol (H), trigliceride i LDL-H
(standardne biohemijske metode), apolipoprotein B i
lipoprotein Lp(a) (RID), te protektivne, HDL-H (Bur-
stein i sar.) i apolipoprotein A-l. Takode, izracunati su i
odnosi: ukupni H/HDL-H, LDL-H/HDL-H i apo B/A-L
Ustanovljeno je da kod vegetarijanaca postoji znacajno
povisenje nivoa apo B (11%, p<0,05) i lipoproteina
Lp(a) (73%, p<0,001) od aterogenih parametara. Uz
to, prisutna je i veca ucestalost poviSenih nivoa Lp(a)
27% vs 12,7%) kako umereno (17% vs 10,3%, tako i
izrazito (10% vs 2,4%). Nadeno je snizenje HDL-H
(10%, p<0,01) i apo A-l (24%, p<0,0005). Pri tome,
znacajno rastu i odnosi LDL-H/HDL-H (17%, p<0,005)
i apo B/A-1 (50%, p<0,0005). Rezultati ispitivanja upu-
¢uju na zaklju¢ak da vegetarijanstvo nema povoljan uti-
caj na Lp(a) i apo B. Snizenje HDL-H moglo bi biti
posledica nize produkcije Cestica u crevima, a apo A-
zbog brzeg katabolizma, $to bi mogao biti kompenza-
torni odgovor organizma na sniZzen unos zasi¢enih ma-
sti i holesterola, a time smanjenu potrebu za uklanjan-
jem holesterola sa periferije.
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DISTINCTIVE FEATURES
OF ATHEROGENIC AND PROTECTIVE
PARAMETERS OF LIPID STATUS
IN TIME-CONSUMING VEGETARIANS

M. Deri¢, D. Ivanov, Lj. Lepsanovi¢

Institute of Laboratory Medicine,
Novi Sad Clinical Centre, Novi Sad

Lower mortality, and lower frequency of obesity,
hypertension and some rare malignant diseases, and
particularly a lower risk of ischaemic heart disease in
vegetarians, are brought into connection with the fa-
vorable effects of the prevailing vegetable food on the
lipid status of these persons. A study of the possible
effect of vegetarian diet on atherogenic and protective
parameters of lipid status was conducted in 60 middle-
aged (average age 27 years), subjects of both sexes, 30
males and 30 females, who have been on vegetarian
diet for at least 5 years (average 23 years), and in con-
trol group of 59 persons (213 for the estimation of
Lp(a) lipoprotein) of both sexes on standard mixed
food diet. We evaluated atherogenic parameters such
as total cholesterol (CH), triglycerides and LDL-CH
(standard biochemical methods), apo-B and lipopro-
tein Lp(a) (RID) and protective HDL-CH (Burstein et al)
and apo A-l. In addition, we measured the ratio: total
CH/HDL-CH, LDL-CH/HDL-CH and apo B/A-l. Vege-
tarians had a significantly higher apo B (11%, P<0.05)
and Lp(a) levels (73%, P<0.001) of atherogenic pa-
rameters. At the sametime, frequency of elevated levels
of Lp(a) was much higher (27% vs 12.7%): both mo-
derately high (17% vs 10.3%) and extremely high (10%
vs 2.4%). Surprisingly, we observed a significant de-
crease in protective HDL-CH (10%, P<0.01) and apo
A-l values (24%, P<0.0005). Values of atherogenic
ratio LDL-CH/HDL-CH (17%, P<0.005) and apo B/A-I
(50%, P<0.0005) ratio are significantly higher. The re-
sults suggest that vegetarian diet has no beneficial
effect on serum apo B and Lp(a) levels. Decrease in
HDL-CH levels might be in connection with the smaller
production of particles in the intestine, and faster turn-
over of apo A-l, that might be compensatory to lower
content of saturated acid and cholesterol in a diet and
smaller need for removal of cholesterol from the pe-
rifery.



88

Jugoslov Med Biohem 2004; 23 (Suppl 3)

Cc28

ASOCIJACIJA GENETSKOG
POLIMORFIZMA APOLIPOPROTEINA E,
PUSENJA 1 VREDNOSTI LIPIDNIH
PARAMETARA U POPULACIJI SRBIJE

S. Stankovi¢!, N. Majki¢-Singh!, D. Alavantié?

IInstitut za medicinsku biohemiju,
Klinicki centar Srbije, Beograd
2VINCA - Institut za nuklearne nauke,
Laboratorija za radiobiologiju i molekularnu
genetiku, Beograd

Geni koji se smatraju suspektnim za razlicite bolesti
kod ljudi (aterosklerozu, kancer) povecavaju rizik od
dobijanja ovih bolesti promenom metaboli¢ke aktiva-
cije egzogenih (npr. karcinogena) i endogenih (npr.
holesterol) jedinjenja. Funkcije ovih gena i odgovara-
judi rizik mogu biti pod uticajem odgovarajucih poli-
morfizama. Jedan od takvih polimorfizama je polimor-
fizam gena za apolipoprotein E (apoE). Da bi se protu-
macilo kako polimorfizam apoE i pusenje kao jedan od
najznacajnih ne-lipidnih faktora rizika za koronarnu
arterijsku bolest, interaguju u determinisanju koncen-
tracije lipida u plazmi, ispitano je 622 osobe (422 mu-
Skarca, 200 zena, prosecCne starosne dobi 39,74 =+
13,50 godina, pusaca 48,2%). Genotipovi apoE odre-
deni su restrikcionom tipizacijom/MADGE, a koncen-
tracije lipida u serumu izmerene su standardnim labo-
ratorijskim metodama. Utvrdeno je da pusaci imaju
vece vrednosti ukupnog, LDL-holesterola i triglicerida i
manje vrednosti HDL-holesterola u odnosu na nepu-
Sace. Ova razlika je statisticki znacajna za vrednosti
HDL-holesterola i triglicerida kod Zena. Analizom vari-
janse pokazano je da se polimorfizmom apoE objas-
njava 1,31% varijabilnosti u ukupnom holesterolu i
1,97% varijabilnosti u LDL-holesterola u celokupnoj
ispitivanoj populaciji nepusaca oba pola, kao i 2,0% i
2,85% varijabilnosti u ukupnom i LDL-holesterolu kod
muskaraca nepusaca. Takode, apoE polimorfizam
objasnjava 4,64% varijabilnosti HDL-holesterola kod
muskaraca pusaca. Muskarci pusaci nosioci alela E2
imaju statisticki znacajno vece vrednosti HDL-holes-
terola u odnosu na muskarce pusace nosioce alela E3
(p=0,00) i alela E4 (p=0,02). Utvrdivanje interakcija
gen-faktori sredine veoma je vazna, jer osim toga sto
doprinosi boljem razumevanju mehanizama uklju¢enih
u regulaciju gena, moze biti iskoriS¢ena i u terapijske
svrhe na ciljnim podgrupama u populaciji.
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ASSOCIATION OF APOLIPOPROTEIN E
GENE DNA POLYMORPHISM,
SMOKING AND LIPID LEVELS IN
SERBIAN HEALTHY POPULATION

S. Stankovié¢!, N. Majki¢-Singh!, D. Alavantié?

!nstitute of Medical Biochemistry,
Clinical Centre of Serbia, Belgrade
2VINCA Institute of Nuclear Sciences,
Laboratory of Radiobiology and Molecular
Genetics, Belgrade

Suspected genes of human diseases (e.g., cancer
and atherosclerosis) increase the disease risk by alter-
ing the metabolic activation of exogenous (e.g., carci-
nogens) and endogenous (e.d., cholesterol) compo-
unds. The function of these genes and subsequent risk
can be adversely affected by polymorphisms. One
such potential polymorphism is in apolipoprotein E
(apoE) gene. To elucidate how apoE polymorphism
and smoking, one of the most important non-lipid risk
factor of coronary artery disease, interact in explaining
plasma lipid levels, we have studied 622 subjects (422
males, 200 females, mean age 39.74 + 13.50 years,
smokers 48.2%). Apolipoprotein E genotypes were
determined by restriction isotyping/MADGE, and se-
rum lipid levels were measured by standard laboratory
methods. Generally, it was found that smokers had
higher levels of total cholesterol, LDL-cholesterol and
triglycerides, and lower levels of HDL-cholesterol com-
pared with non-smokers. This was statistically signifi-
cant for values of HDL-cholesterol and triglycerides in
women. The analysis of variance showed that apoE
polymorphism explained 1.31% of total variance in
total cholesterol and 1.97% of total variance LDL-cho-
lesterol in non-smokers of both sexes, and 2.0% and
2.85% of total variance in total and LDL-cholesterol
respectively in men-non-smokers. Also, apoE poly-
morphism explained 4.64% of total variance of HDL-
-cholesterol in men-smokers. Men-smokers who have
E2 allele had a statistically significant higher HDL-cho-
lesterol than men-smokers with E3 (P = 0.00) and E4
allele (P = 0.02). The identification of such gene-envi-
ronment interactions is crucial since, besides provi-
ding a better understanding of the mechanisms in-
volved in gene regulation, it may help to focus therape-
utic strategies on target subgroups of the population.
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POLIMORFIZAM APOLIPOPROTEINA E
MODULIRA ASOCIJACIJU VREDNOSTI
INDEKSA TELESNE MASE 1
KONCENTRACIJA LIPIDA U SERUMU

S. Stankovié¢!, N. Majki¢-Singh!, D. Alavantié?

Institut za medicinsku biohemiju,
. Klinicki centar Srbije
2VINCA - Institut za nuklarne nauke,
Laboratorija za radiobiologiju
i molekularnu genetiku, Beograd

Dok su efekti apoE polimorfizma na lipide dobro
prouceni u razli¢itim populacijama, samo mali broj
studija bavio se ispitivanjem njegovih interakcija sa
modifikuju¢im faktorima. Jedan od razloga moze biti
veliki broj uzoraka potrebnih za detektovanje ovakvih
interakcija. Cilj ovog rada bio je da se utvrdi da li je
efekat indeksa telesne mase (BMI) na vrednosti lipida
u serumu moduliran polimorfizmom apoE. Ispitivano
je ukupno 591 zdravih dobrovoljaca oba pola, starosne
dobi izmedu 18 i 81 godine. Ispitanicima su izmerene
visina, teZina i izracunat BMI (telesna tezina izrazena u
kilogramima podeljena sa kvadratom visine izrazene u
metrima). Koncentracije lipida u serumu odredene su
standardnim laboratorijskim metodama. Genotipovi
apoE utvrdeni su PCR/MADGE odredivanjem uz ko-
riS¢enje restrikcionog enzima Hhal. Ispitanici su pode-
lieni u tri grupe prema vrednostima BMI (BMI<25
kg/m2, 25-28 kg/m2, >28 kg/m2) i u tri grupe geno-
tipova apoE (E2: E2/3 i E2/3, E3:E3/3 i E4:E3/4 i
E4/4). Osobe ciji je BMI<25 kg/m? imale su statisticki
znacajno manje koncentracije ukupnog, LDL-hole-
sterola i triglicerida, a ve¢i HDL-holesterol u odnosu na
gojazne osobe (p>0,05). ApoE polimorfizmom moze
se objasniti 2,59% varijabilnosti u ukupnom holeste-
rolu i 4,80% varijabilnosti u LDL-holesterolu kod oso-
ba diji je BMI 25-28 kg/m2 (p<0,05). Osobe sa ge-
notipom E3/3 imaju znacajno manju koncentraciju
triglicerida u odnosu na osobe nosioce alela E4 (p =
0,04) u grupi ispitanika sa BMI <25 kg/m? i manju
koncentraciju ukupnog holesterola (p = 0,05) ukoliko
im je BMI>28 kg/m2. Nosioci alela E2 ciji je BMI
25-28 kg/m?2 imali su statisticki znacajno nizi LDL-
-holesterol u poredenju sa ispitanicima u drugim BMI
grupama. Gojazni muskarci, nosioci alela E4 imali su
statisti¢ki znacajno vece koncentracije LDL-holestero-
la (p<0,05) u poredenju sa ispitanicima pripadnicima
drugih grupa apoE genotipova. Takode osobe nosioci
alela E4 sa BMI <25 kg/m?2 imali su statisticki znacaj-
no vece vrednosti HDL-holesterola u odnosu na ispi-
tanike u drugim BMI grupama (p=0,00; p=0,04). Mo-
Ze se zakljuciti da genotip apoE moze modifikovati po-
vezanost BMI i vrednosti serumskih lipida. Ovi rezultati
nisu neocekivani, s obzirom da polimorfizam apoE uti-
¢e na metabolizam lipida i gojaznost.
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APOLIPOPROTEIN E POLYMORPHISM
MODULATES THE ASSOCIATION
BETWEEN BODY MASS INDEX
AND SERUM LIPID LEVELS

S. Stankovi¢!, N. Majki¢-Singhl!, D. Alavantié?

I[nstitute of Medical Biochemistry,
_Clinical Centre of Serbia
2VINCA Institute of Nuclear Sciences,
Laboratory of Radiobiology
and Molecular Genetics, Belgrade

Very few studies have addressed the issue of the
interaction between modifiable factors and apoE ge-
notype effects on lipids. One of the reasons might be
that a very large sample size is required for having an
acceptable power of detection of such interactions.
The aim of this study was to examine whether the
effect of body mass index (BMI) on serum lipids was
modulated by apoE polymorphism. Five hundred and
ninety one male and female healthy volunteers, aged
between 18-81 years, have been studied. Height and
weight were measured, and BMI (weight in kilograms
divided by height in meters squared) was calculated.
Serum lipid concentrations were measured by stan-
dard laboratory methods. ApoE genotypes were deter-
mined by PCR-MADGE assay and with Hhal restriction
enzyme. Individuals were divided into three groups
according the BMI values (BMI<25 kg/m?2, 25-28
kg/m2, >28 kg/m?) and also in three apoE genotype
groups (E2-, E3-, and E4-containing genotypes).
Individuals with BMI<25 kg/m2 had significantly lower
total, LDL-cholesterol and triglycerides than other BMI
groups, and higher HDL-cholesterol compared with
obese persons (P>0.05). ApoE polymorphism explai-
ned about 2.59% of variation in total cholesterol and
4.80% of variation in LDL-cholesterol in individuals
with BMI 25-28 kg/m? (P<0.05). Individuals with E3/3
genotype had significantly lower triglycerides com-
pared with E4 allele possessors (P = 0.04) in BMI <25
kg/m?2 group and lower total cholesterol (P = 0.05) if
they had BMI>28 kg/mZ2. ApoE2 allele possessors with
BMI between 25 and 28 kg/m?2 had significantly lower
LDL-cholesterol compared with other BMI groups.
Obese men, E4 allele possessors had significantly
higher LDL-cholesterol compared with the other apoE
genotype groups (p<0.05). Also, individuals with allele
E4 and BMI <25 kg/m? have a statistically significant
higher HDL-cholesterol in comparison to other BMI
groups (P = 0.00; P = 0.04). It can be concluded that
apoE genotypes might modify the relationship of BMI
and serum lipid levels. These results are not unexpec-
ted, since apoE polymorphism primarily affects lipid
metabolism and adiposity as a major metabolic factor.
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LIPIDNI STATUS RADNO SPOSOBNE
POPULACIJE OPSTINE GRADISKA
U KORELACIJI SA TJELESNOM MASOM

B. Mirjanic¢-Azari¢!, M. Deric?,
M. Vrhovac!, S. Uletilovié3, B. [li¢4

10djeljenje laboratorijske dijagnostike,
Dom zdravlja, Banjaluka
2Zavod za laboratorijsku medicinu,
Klinic¢ki centar, Novi Sad
3Medicinski fakultet Banjaluka
4Dom zdravlja, Gradiska

Brojne epidemioloske studije ukazale su na pove-
zanost izmedu poremedaja metabolizma lipida i lipo-
proteina i gojaznosti. Kod osoba sa visceralnim tipom
gojaznosti dolazi do smanjenog Klirensa hilomikrona,
povecanja koncentracije lipoproteina bogatih trigliceri-
dima, postojanje malih, gustih i izrazito aterogenih LDL
Cestica, te snizenje HDL-holesterola, posebno na Stetu
HDL,-holesterola, koji ima zastitno dejstvo. Cilj rada
bio je da se utvrdi povezanost izmedu indeksa tjelesne
mase (Body Mass Index — BMI) i vrijednosti parametara
lipidnog statusa (holesterola, triglicerida, HDL-holes-
terola, LDL-holesterola, indeksa ateroskleroze i odnosa
ukupnog i HDL-holesterola) radno sposobne popu-
lacije opstine Gradiska. Istrazivanja su obavljena u gru-
pi 250 osoba, 109 muskaraca i 141 Zena. Serumska
koncentracija holesterola, triglicerida i HDL-holestero-
la odredivana je na biohemijskom analizatoru Hitachi
902 (Roche Diagnostic), a ostali parametri su dobijeni
racunskim putem. Vrijednosti BMI su dobijene antro-
pometrijskim mjerenjima i formulom za izracunavanje
BMI. Ispitanici su podijeljeni u tri grupe prema vrijed-
nostima BMI (49,2% u grupi 18-25 kg/m2, 40,0% od
26-30 kg/m2 i 10,8% u grupi od 31-45 kg/m2). Re-
zultati su pokazali da ne postoiji statisti¢ki znacajna veza
izmedu BMI i ukupnog holesterola (p>0,05), dok po-
stoji statisticki visoko znacajna veza izmedu BMI i
serumskih triglicerida (p<0,01). Takode statisticki je
znacajna povezanost izmedu BMI i HDL-holesterola
(p<0,05) i BMI i LDL-holesterola (p<0,05) kao i BMI i
indeksa ateroskleroze (p<0,05) i odnosa ukupni/HDL-
-holesterol (p<0,01). Rezultati naseg rada su saglasni
sa rezultatima sli¢nih studija i upu¢uju na potrebu da se
uvedu preventivne mjere u smislu redukcije tjelesne
mase u cilju normalizovanja vrijednosti lipidnog statusa
i prevencije aterosklerotske bolesti.
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LIPID STATUS OF WORKING CAPABLE
POPULATION IN GRADISKA MUNICIPALITY
IN CORRELATION WITH BODY MASS

B. Mirjanic¢-Azari¢!, M. Deric?,
M. Vrhovac!, S. Uletilovié3, B. [li¢4

IDepartment of Laboratory Diagnosis,
Health Centre, Banjaluka
2Department of Laboratory Medicine,
Clinical Centre, Novi Sad
3University School of Medicine, Banjaluka
4Health Centre, Gradiska

Numerous epidemical surveys have shown that the-
re is a correlation between lipid and lipoprotein meta-
bolism disorders and obesity. In persons with visceral
type obesity provokes decrease in chilomicrons clea-
rance and increase in concentration of triglycerides
rich lipoproteins, existence of small, dense and athero-
genic LDL particles, as well decrease in concentration
of HDL-cholesterol, especially HDL, cholesterol, which
acts protective. All these phenomena are observed in
the studied population. The aim of the study was to
determine the correlation between body mass index
(BMI) and values of lipid status parameters (choles-
terol, triglycerides, HDL-cholesterol, LDL-cholesterol,
atherosclerosis index and total cholesterol/HDL-cho-
lesterol rate) in working capable population in Gradiska
municipality. We conducted this study on 250 persons,
109 men and 141 women. Cholesterol, triglycerides
and HDL-cholesterol concentrations in sera were de-
termined on biochemical analyzer Hitachi 902 (Roche
Diagnostics), and other parameters were calculated.
BMI values were determined anthropometrically with
formula for BMI. All persons regarding BMI were clas-
sified in three groups (49.2% in group I: 18-25
kg/m2, 40.0% in group II: 26 -30 kg/m? and 10.8% in
group llI: 31-45 kg/m2, respectively). The results
showed that there was no statistically significant corre-
lation between BMI and total cholesterol concentration
(P>0.05), while there was a strong statistically signifi-
cant correlation between BMI and serum triglycerides
concentration (P<0.01). Also, there was a statistically
significant correlation between BMI and HDL-choles-
terol (P<0.05), BMI and LDL-cholesterol (P<0.05),
BMI and atherosclerosis index (P<0.05) and total/HDL
cholesterol rate (P<0.05). The results of our study sug-
gest a strong need for preventive measures regarding
body mass reduction in order to normalize lipid status
parameters values and to prevent atherosclerotic dis-
ease in these persons.
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VREDNOST NEKIH PARAMETARA
LIPIDNOG STATUSA 1 GLUKOZE U ABO
SISTEMU KRVNIH GRUPA KOD DECE

Lj. Bogavac, M. Joveti¢, Z. Lemié,
L. Petrovi¢, M. Vitkovié

ZC »Studenica«, Kraljevo

U toku studije JUSAD obradeno je na teritoriji opsti-
ne Kraljevo, u Zdravstvenom centru Studenica, u sluzbi
biohemijske labotorije i transfuzije 428 decaka i devoj-
¢ica uzrasta 9-10 godina (1997. godine), a zatim,
2003. godine obradena su ista dece starosti 14-15 go-
dina. U toku studije deci je pored lipidnog statusa (uku-
pni holesterol, trigliceridi, HDL-holesterol i LDL-hole-
sterol) i glukoze, odredena i krvna grupa i Rh faktor. Za
mali broj bolesti postoje ¢vrsti dokazi da su ¢e$c¢e kod
osoba odredenih krvnih grupa. S obzirom da su u studi-
ji odredivani prekursori ateroskleroze, cilj rada je bio
utvrdivanje postojanja razlike ovih parametara kod odre-
denih krvnih grupa. Kod 428 dece u 45,09% (193) utvr-
dena je krvna grupa A, u 17,29% (74) krvna grupa B, u
30,84% (132) krvna grupa 0, i u 6,77% (29) krvna grupa
AB. U radu su obradivani podaci dece uzrasta 14-15
godina (2003. godina). Nivo glukoze prema krvnim
grupama se kretao u vrednostima: krvna grupa 0: 4,54
+ 0,52 mmol/L; krvna grupa A: 4,58 = 0,57 mmol/L;
krvna grupa AB: 4,45 = 0,89 mmol/L; krvna grupa B:
4,48 * 0,64 mmol/L. Nivo ukupnog holesterola za isti
uzrast prema krvnim grupama se kretao u vrednostima:
krvna grupa 0: 3,81 * 0,66 mmol/L; krvna grupa A:
3,91 = 0,67 mmol/L; krvna grupa AB: 3,78 = 0,71
mmol/L; krvna grupa B: 3,73 = 0,67 mmol/L. Nivo
HDL-holesterola za isti uzrast prema krvnim grupama
se kretao u vrednostima: krvna grupa 0: 1,48 = 0,36
mmol/L; krvna grupa A: 1,45 = 0,34 mmol/L; krvna
grupa AB: 1,44 = 0,38 mmol/L; krvna grupa B: 1,44 =
0,40 mmol/L. Nivo LDL-holesterola za isti uzrast prema
krvnim grupama se kretao u vrednostima: krvna grupa
0: 1,99 = 0,60 mmol/L; krvna grupa A: 2,06 = 0,62
mmol/L; krvna grupa AB: 2,03 + 0,62 mmol/L; krvna
grupa B: 1,96 = 0,59 mmol/L. Nivo triglicerida za isti
uzrast prema krvnim grupama se kretao u vrednostima:
krvna grupa 0: 0,71 = 0,29 mmol/L; krvna grupa A:
0,74 = 0,43 mmol/L; krvna grupa AB: 0,67 = 0,30
mmol/L; krvna grupa B: 0,66 = 0,25 mmol/L. Za sta-
tisticku obradu podataka koris¢en je neparametarski
t-test (Mann-Whitney U-test, p = 0,05). Rezultati
ukazuju da postoji statisticki znacajna razlika ukupnog
holesterola (p<0,05) izmedu grupe dece sa krvnom
grupom A i grupe dece sa krvnom grupom B. Nije
nadena statisticki znacajna razlika za nivoe ostalih para-
metara u odnosu na krvne grupe. Iz rezultata se takode
vidi da grupa dece sa krvnom grupom A ima najvise
srednje vrednosti ukupnog holesterola, LDL-holestero-
la i triglicerida, dok su kod grupe dece sa krvnom
grupom B srednje vrednosti tih parametara najnize.
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VALUE OF CERTAIN PARAMETERS
IN LIPID STATUS AND GLUCOSE LEVEL
IN BLOOD TYPES ABO SYSTEM
IN CHILDREN

Lj. Bogavac, M. Joveti¢, Z. Lemié,
L. Petrovi¢, M. Vitkovié

Studenica Medical Centre, Kraljevo

Within YUSAD study carried on the territory of Kra-
lievo Municipality in 1997, 428 boys and girls, aged 9
—10 years, were treated in the Studenica Medical Cen-
tre (Ward of biochemical laboratory and transfusion),
and then in 2003 the same children, now aged 14-15
years. During the study, besides the lipid status (total
cholesterol, triglycerides, HDL-cholesterol and LDL-
cholesterol) and glucose level, blood types and Rh fac-
tor were also determined in children. There is a solid
proof that certain diseases occur more often in indivi-
duals with specific blood types for only a few diseases.
As the study was aimed at detection of precursors of
arteriosclerosis, the real goal was to determine the exi-
stence of differences in these parameters in specific
blood types. Of 428 children, 45.09% (193) had A
blood type, 17.29% (74) B blood type, 30.84% (132) O
blood type and 6.77% (29) AB blood type. The study
processed data obtained in children aged 14-15 years
(2003). The level of glucose per blood types ranged
from 4.54 = 0.52 mmol/L for O blood type; 4.58 =+
0.57 mmol/L for A blood type; 4.45 = 0.89 mmol/L for
AB blood type, 4.48 + 0.64 mmol/L for B blood type.
The level of total cholesterol per blood types ranged
from: 3.81 = 0.66 mmol/L for O blood type; 3.91 =
0.67 mmol/L for A blood type; 3.78 = 0.71 mmol/L for
AB blood type; 3.73 = 0.67 mmol/L for B blood type.
The level of HDL-cholesterol per blood types ranged
from: 1.48 = 0.36 mmol/L for O blood type; 1.45 =+
0.34 mmol/L for A blood type; 1.44 = 0.38 mmol/L for
AB blood type; 1.44 = 0.40 mmol/L for B blood type.
The level of LDL-cholesterol per blood types ranged
from: 1.99 = 0.60 mmol/L for O blood type; 2.06 *
0.62 mmol/L for A blood type; 2.03 = 0.62 mmol/L for
AB blood type; 1.96 + 0.59 mmol/L for B blood type.
The level of triglycerides per blood types ranged from:
0.71 = 0.29 mmol/L for O blood type; 0.74 * 0.43
mmol/L for A blood type; 0.67 = 0.30 mmol/L for AB
blood type; 0.66 + 0.25 mmol/L for B blood type. Data
were statistically processed by using the non-parame-
tric t-test (Mann-Whitney’s U-test, P = 0.05). The re-
sults indicate the existence of statistically significant
difference in total cholesterol value (P < 0.05) among
children with A and children with B blood type. No sta-
tistically significant difference was found for other para-
meter values regarding blood types. The results also
suggest that A blood type children have the highest
average value of total cholesterol, LDL-cholesterol and
triglycerides, while B blood type children have the low-
est average value of these parameters.
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VREDNOSTI NEKIH PARAMETARA
LIPIDNOG STATUSA 1 GLUKOZE
KOD DEVOJCICA I DECAKA
STAROSNE DOBI 10 I 15 GODINA

Lj. Bogavac, M. Joveti¢, Z. Lemié,
L. Petrovi¢, S. Vukasinovi¢

ZC »Studenica«, Kraljevo

Studija o prekursorima ateroskleroze (JUSAD) obu-
hvatila je 428. dece Skolskog uzrasta u opstini Kraljevo.
Studija je poceta 1997. godine (deca starosti 10 godi-
na) a ponovljena 2003. godine (ista deca sada starosti
15 godina). Studijom je obuhvac¢eno 213 devojcica i
215 decaka. U ovom radu prikazani su rezultati za
neke od parametara lipidnog statusa u krvi (ukupni
holesterol, HDL-holesterol, LDL-holesterol i trigliceridi)
i glukoze. Ispitivano je da li postoji razli¢itost ovih para-
metara kod decaka i devojCica u starosnom dobu 10
godina i istih decaka i devojc¢ica 5 godina kasnije. Re-
zultati su analizirani Student-t testom za nivo znacaj-
nosti p = 0,05. U starosnom dobu 10 godina izmedu
decaka i devojcica opstine Kraljevo utvrdena je statis-
ticki znacajna razlika u vrednostima triglicerida (devoj-
¢ice: 0,93 = 0,48 mmol/L; imaju vise vrednosti od
decaka: 0,84 = 0,41 mmol/L) i u vrednostima HDL-
holesterola (decaci: 1,62 = 0,31 mmol/L imaju vise
vrednosti od devojcica: 1,55 + 0,30 mmol/L). U vred-
nostima ukupnog holesterola (devojcice: 4,58 + 0,76
mmol/L; decaci 4,51 = 0,71 mmol/L), LDL-holestero-
la (devojcice: 2,61+ 0,70 mmol/L; decaci 2,51 = 0,61
mmol/L) i glukoze (devojcice: 5,14 = 0,59 mmol/L;
decaci 5,20 = 0,66 mmol/L) nije nadena statisticki
znacajna razlika izmedu ove dve grupe. U starosnom
dobu od 15 godina izmedu decaka i devojcica ispiti-
vane grupe postoji stasticki znacajna razlika u vrednos-
ti holesterola, triglicerida, HDL-holesterola i LDL-holes-
terola. Holesterol: devojcice (4,00 = 0,69 mmol/L)
imaju vise vrednosti od decaka (3,68 + 0,62 mmol/L);
trigliceridi: devojcice (0,75 = 0,38 mmol/L) imaju vise
vrednosti od decaka: 0,68 = 0,32 mmol/L), HDL-
holesterol: decaci (1,41 = 0,36 mmol/L) imaju nize
vrednosti od devojcica (1,51 * 0,36 mmol/L), LDL-
holesterol: decaci (1,91 = 0,58 mmol/L) imaju nize
vrednosti od devojcica (2,13 * 0,62 mmol/L). Nije
nadena statisticki znacajna razlika kod vrednosti
glukoze (devojcice 4,49 = 0,58 mmol/L; decaci 4,60
+ 0,61 mmol/L). Uporedujuéi vrednosti ovih para-
metara kod devojcica 1997. godine i istih devojcica
2003. godine ustanovljena je statisti¢ki znacajna razlika
(p<0,05) za dati period vremena kod vrednosti za uku-
pan holestrol, trigliceride, LDL-holesterol i glukozu.
Vrednost holesterola 1997. godine (4,58 =+ 0,76
mmol/L) je viSa u odnosu na ispitivanje radeno 2003.
godine (4,00 = 0,69 mmol/L), vrednost triglicerida
1997. godine (0,93 0,48 mmol/L) je viSa u odnosu na
ispitivanje radeno 2003. godine (0,75 = 0,38 mmol/L),
vrednost LDL-holesterola 1997. godine (2,61 = 0,70
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VALUE OF CERTAIN PARAMETERS
IN LIPID STATUS AND GLUCOSE
LEVEL IN BOYS AND GIRLS
AGED FROM 10 TO 15 YEARS

Lj. Bogavac, M. Jovetié, Z. Lemié,
L. Petrovi¢, S. Vukasinovié

Studenica Medical Centre, Kraljevo

The study of precursors of arteriosclerosis (JUSAD)
performed on the territory of Kraljevo Municipality in-
volved 428 school age boys and girls. The study star-
ted in 1997 (children at the age of 10 years) and was
repeated in 2003 (the same children, now 15 years
old). The study included 213 girls and 215 boys. The
paper deals with the results of some parameters of the
lipid composition in blood (total cholesterol, HDL-cho-
lesterol, LDL-cholesterol, triglycerides) and glucose.
The study was focused on determination whether the-
se parameters differed between boys and girls 10 years
old and 5 years later. The results were analyzed with
Student't test the significance of the level P = 0.05. At
the age of 10 years, a statistically significant difference
in triglycerides value was established (girls: 0.93 =+
0.48 mmol/L had higher values than boys: 0.84 + 0.41
mmol/L), HDL-cholesterol values (boys: 1.62 + 0.31
mmol/l had higher values than girls: 1.55 = 0.30
mmol/L). Total cholesterol value (girls: 4.58 = 0.76
mmol/L, boys: 4.51 = 0.71 mmol/L), LDL-cholesterol
values (girls: 2.61 * 0.70 mmol/L, boys: 2.51 + 0.61
mmol/L) and glucose value (girls: 5.14 + 0.59 mmol/L;
boys: 5.20 = 0.66 mmol/L) were not statistically diffe-
rent between these two groups. At the age of 15 years
there was a statistically significant difference in choles-
terol value, triglycerides value, HDL-cholesterol and
LDL-cholesterol between boys and girls. Cholesterol:
girls (4.00 = 0.69 mmol/L) had higher values than
boys (3.68 = 0.62 mmol/L); triglycerides: girls (0.75 +
0.38 mmol/L) had higher values than boys (0.68 =
0.32 mmol/L); HDL-cholesterol: boys (1.41 = 0.36
mmol/L) had lower values than girls (1.51 = 0.36
mmol/L); LDL cholesterol: boys (1.91 + 0.58 mmol/L)
had higher values than girls (2.13 = 0.62 mmol/L). No
statistically significant difference in glucose value was
found (girls 4.49 = 0.57 mmol/L, boys 4.60 = 0.61
mmol/L). Comparing the values of these parameters in
girls between 1997 and 2003, a statistically significant
difference was established (P<0.05) for total choles-
terol, triglycerides, LDL-cholesterol and glucose. The
value of cholesterol in 1997 (4.58 = 0.76 mmol/L was
higher compared to that in 2003 (4.00 * 0.69
mmol/L), the value of triglycerides in 1997 (0.93 =
0.48 mmol/L) was higher than in 2003 (0.75 = 0.38
mmol/L), the value of LDL-cholesterol in 1997 (2.61 +
0.70 mmol/L) was higher than in 2003 (2.13 = 0.62
mmol/L), the value of glucose in 1997 (5.14 + 0.59
mmol/L) was higher than in 2003 (4.49 =+ 0.57
mmol/L). No statistically significant difference was
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mmol/L) je viSa u odnosu na ispitivanje radeno 2003.
godine (2,13 = 0,62 mmol/L), vrednost glukoze je
1997. godine (5,14 = 0,59 mmol/L) bila visa u odno-
su na ispitivanje radeno 2003. godine (4,49 = 0,57
mmol/L). Nije nadena statisticki znacajna razlika
(p>0,05) u koncentraciji HDL-holesterola u ispitivanju
koje je radeno 1997. godine (1,55 = 0,30 mmol/L) u
odnosu na ispitivanje radeno 2003. godine (1,51 =+
0,36 mmol/L). Kod decaka postoiji statisticki znacajna
razlika za sve ispitivane parametre (p< 0,05). Grupa
decaka od 10 godina je imala viSe vrednosti za ukupan
holesterol (4,51 *+ 0,71 mmol/L), trigliceride (0,84 =+
0,41 mmol/L), HDL-holesterol (1,62 + 0,31 mmol/L),
LDL-holesterol (2,51 = 0,61 mmol/L), i glukozu (5,20
+ 0,66 mmol/L) od grupe decaka starosti 15 godina:
ukupan holesterol (3,68 + 0,62 mmol/L), trigliceridi
(0,68 + 0,32 mmol/L), HDL-holesterol (1,41 + 0,36
mmol/L), LDL-holesterol (1,91 = 0,58 mmol/L), glu-
koza (4,60 = 0,61 mmol/L). Dobijeni podaci ukazuju
da u uzrastu 10 godina nema znacajne razlike u kon-
centraciji ukupnog holesterola, LDL-holesterola i glu-
koze izmedu decaka i devojcica a razlika postoji u vred-
nostima HDL-holesterola i triglicerida. Kod devojcica i
decaka uzrasta 15 godina postoji razlika u koncentraciji
ukupnog holesterola, HDL-holesterola, LDL-holestero-
la i triglicerida. Vrednosti ukupnog holesterola, LDL-
holesterola, HDL-holesterola, triglicerida i glukoze su i
kod decaka i kod devojCica uzrasta 15 godina nizZi u
onosu na vrednosti koje su imali u starosnom dobu 10
godina.

C33

VREDNOSTI LIPIDNIH I NELIPIDNIH
FAKTORA RIZIKA ZA NASTANAK
. ATEROSKLEROZE U POPULACIJI
SKOLSKE DECE UZRASTA 10 GODINA
SA PODRUCJA JUZNOG BANATA

D. Dzelajlija
Dom zdravlja, Kovacica

Ateroskleroza je slozen patoloski proces, koji zavisi
od mnogih faktora rizika ukljucujuéi i poremeéaje u
metabolizmu lipoproteina. Ateroskleroza pocinje u de-
tinjstvu i postoje mnogi dokazi o povezanosti nivoa li-
pida kod dece i razvijanja koronarne sréane bolesti
(KSB) u kasnijem zivotu. Jo$ uvek ne postoji dovoljno
informacija o vrednostima ovih faktora rizika kod zdra-
ve dece razliCitog uzrasta. Ove informacije su neop-
hodne da bi se napravili i sproveli interventni programi
zdravog nacina Zivota. Posto postoji tendencija rasta
KSB u razvijenim zemljama, kao i povezanost lipida i
KSB, koncept prihvatljivih vrednosti serumskih lipida
napravljen je na osnovu njihove povezanosti sa KSB.
Cilj ovog rada je da se kod skolske dece uzrasta 10

found (P>0.05) in HDL-cholesterol concentration in
1997 (1.55 = 0.30 mmol/L) compared to 2003 (1.51
+ 0.36 mmol/L). In boys there was a statistically sig-
nificant difference in all determined parameters
(P<0.05). In 10-year old boys total cholesterol values
(4.51 = 0.71 mmol/L), triglycerides values (0.84 =
0.41 mmol/L,, HDL-cholesterol values (1.62 = 0.31
mmol/L, LDL-cholesterol values (2.51 + 0.61 mmol/L)
and glucose values (5.20 = 0.66 mmol/L) were higher
than in15-year old boys (total cholesterol (3.68 + 0.62
mmol/L), triglycerides (0.68 = 0.32 mmol/L), HDL-
cholesterol (1.41 + 0.36 mmol/L), LDL-cholesterol
(1.91 £ 0.58 mmol/L), glucose (4.60 = 0.61 mmol/L).
The obtained data indicate that there was no signifi-
cant difference in concentrations of total cholesterol,
LDL-cholesterol, and glucose between boys and girls
at the age of 10 years, while the difference existed in
values of HDL-cholesterol and triglyceride. In boys and
girls aged 15 years there was a difference in concen-
trations of total cholesterol, HDL-cholesterol, LDL-
cholesterol and triglycerides. The values of total chole-
sterol, LDL-cholesterol, HDL-cholesterol, triglycerides
and glucose were lower in boys and girls at the age of
15 years in comparison to the age of 10 years.

C33

VALUES OF LIPID AND
NONLIPID RISK FACTORS
OF ATHEROSCLEROSIS IN

10-YEAR-OLD SCHOOLCHILDREN
IN SOUTH BANAT

D. Dzelajlija
Health Centre, Kovacica

Atherosclerosis is a pathological process depen-
ding on many factors, including disorders if lipid meta-
bolism. Although atherosclerosis begins in childhood
and although there is evidence of linking serum lipids
in children and subsequent coronary heart disease
(CHD), a few national data on lipid levels in healthy
children are available. Such information is essential in
establishing healthy lifestyle programmes. Due to the
high prevalence of CHD in developed countries and
the existing relationship between lipids and CHD, a
concept of reference values for serum lipids levels is
determined by a disease association. The aim of the
study was to present current data on serum lipids and
nonlipid risk factors for the onset of CHD in school-
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godina, sa podrué¢ja JuZznog Banata, odrede vrednosti
lipida u serumu, kao i nelipidnih parametara koji mogu
da uticu na nastanak KSB u kasnijem zivotu. Kod 111
dece (68 decaka i 43 devojcice) odredene su vrednos-
ti ukupnog holesterola, HDL-holesterola, triglicerida i
fibrinogena. Vrednosti LDL-holesterola, ne-HDL-holes-
terola, indeksa ateroskleroze i indeks telesne mase
(BMI) su izracunate. Ukupni holesterol, HDL-holesterol
i trigliceridi odredeni su testovima firme »Biomerieux«
na biohemijskom analizatoru BT-2000 (Biotecnica
Instruments, Roma, ltaly) a fibrinogen je odreden me-
todom po Fowellu na spektrofotometru Screen Master,
Seac, Firenca, ltaly). Dobijene su sledece vrednosti:
(srednja vrednost = Sd): ukupan holesterol 4,26 =+
0,85 mmol/L, trigliceridi 1,04 + 0,67 mmol/L, HDL-
holesterol 1,29 + 0,28 mmol/L, LDL-holesterol 2,47 +
0,76 mmol/L, ne-HDL-holesterol 2,94 + 0,88 mmol/L,
fibrinogen 3,22 + 0,46 g/L, LDL/HDL 2,04 + 0,95,
HOL/HDL 2,82 = 2,82 i BMI 19,3 = 2,4 kg/m2.
Izmedu decaka i devojcica nije nadena statisticki zna-
Cajna razlika za posmatrane faktore rizika.

C34

DIJAGNOSTICKA ZNACAJNOST
LIPIDNOG STATUSA
STUDENTSKE POPULACIJE:
ULOGA POVECANOG HDL-HOLESTEROLA

D. Pap, M. Sef¢i¢

Zavod za zdravstvenu zastitu studenata,
Sluzba laboratorijske dijagnostike, Novi Sad

Niske koncentracije lipoproteina velike gustine
(HDL-holesterol), povecani plazma nivoi malondialde-
hida (MDA), modifikovanog LDL-holesterola i oksi-
dovanog LDL-holesterola su udruZzene sa pove¢anim
rizikom za nastanak ateroskleroze, koronarne bolesti
(KB), nestabilne angine i akutnog infarkta miokarda
(AIM). Cilj ovog rada je bio da se ispita dijagnosticka
znacajnost i uticaj poremecenog metabolizma lipida
koji je pogodan za procenu prediktivnog koronarnog
rizika. Trideset zdravih ispitanika starosti od 30-35 go-
dina i 30 studenata starosti od 20—25 godina, oba pola
je izabrano za ovu studiju. U svim uzorcima su uradene
sledede analize: ukupni holesterol (UH), trigliceridi
(TQ), HDL-holesterol, lipoproteini male gustine (LDL-
holesterol), lipoproteini vrlo male gustine (VLDL-holes-
terol), indeks ateroskleroze (IA) i utvrdeni su faktori
rizika (FR). UH i TG su odredeni standardnim en-
zimskim metodama. HDL-holesterol je odreden u su-
pernatantu nakon precipitacije plazme sa magnezijum
hloridom i fosfovolframovom kiselinom. LDL-holes-
terol je izracunavan pomoc¢u Friedewald-ove formule.
Nivoi VLDL-holesterola, IA (LDL-holesterol/HDL-holes-

children aged 10 years in South Banat, which could be
implicated in their later CHD. Total cholesterol, HDL-
cholesterol, triglycerides and fibrinogen were estimated
and LDL-cholesterol, non-HDL cholesterol, indices of
atherosclerosis and body mass index (BMI) were cal-
culated in 111 children (68 boys and 43 girls). Total
cholesterol, HDL-cholesterol, triglycerides were exam-
ined using Biomerieux reagents on the automated BT-
2000 analyser (Biotecnica Instruments, Roma, ltaly);
fibrinogen was estimated using Fowell's metod (spec-
trophotometer Screen Master Seac, Firenca, ltaly). The
obtained values were: (mean = standard deviation): to-
tal cholesterol 4.26 + 0.85 mmol/L, triglycerides 1.04
+ 0.67 mmol/L, HDL-cholesterol 1.29 + 0.28 mmol/L,
LDL-cholesterol 2.47 + 0.76 mmol/L, non-HDL cho-
lesterol 2.94 + 0.88 mmol/L, fibrinogen 3.22 + 0.46
g/L, LDL/HDL 2.04 + 0.95, TC/HDL 2.82 + 2.82 and
BMI 19.3 = 2.4 kg/mZ2. No statistically significant diffe-
rence was found between gender regarding the estima-
ted risk factors.

C34

DIAGNOSTIC RELEVANCE OF LIPID
STATUS IN STUDENTS POPULATION:
ROLE OF HIGH LEVELS
OF HDL-CHOLESTEROL

D. Pap, M. Sefci¢

Students Health Institute,
Department of Laboratory Diagnosis, Novi Sad

Low concentrations of high density lipoprotein cho-
lesterol (HDL-c), increased plasma levels of malon-
dialdehyde (MDA), modified LDL-c and oxidized LDL-c
have long been associated with increased risk of ather-
osclerosis, coronary heart disease (CHD), CAD, unsta-
ble angina and acute myocardial infarction (AMI). The
purpose of this study was to examin the diagnostic re-
levance and influence of disturbances in lipid metabo-
lism which is suitable for predictive coronary risk asses-
sment. Thirty healthy subjects (15 males and 15 fema-
les, mean age 32.16 = 1.33 years) and 30 students
(22 males and 8 females, mean age 22.46 = 1.21
years) were selected for our study. The following deter-
minations are performed on all samples: levels of total
cholesterol (TCH), triglycerides (TG), HDL-c, low den-
sity lipoprotein cholesterol (LDL-c), very low density
lipoprotein cholesterol (VLDL-c), index of atheroscle-
rosis (IA) and risk factors (RF). TCH and TG levels were
measured with standard enzymatic methods. HDL-c
levels were determined in a supernatant after the plas-
ma precipitation with MgCl, and phosphotungstic acid.
LDL-c was estimated by Friedewald'’s formula. VLDL-c,
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terol) i FR (UH/HDL-holesterol) su dobijeni racunskim
putem. Statisticka obrada podataka uradena je pomo-
¢u Statgraphics Plus, softverskog programa. Rezultati
su pokazali da je postojala statisticki znacajna razlika iz-
medu kontrolne grupe ispitanika i eksperimentalne
grupe studentske populacije u pogledu pojedinih ispiti-
vanih parametara. Dok su vrednosti HDL-holesterola
bile znacajno vise u studentskoj populaciji (p<0,05),
LDL-holesterol vrednosti su bile znacajno nize
(p<0,05) u grupi studenata u odnosu na zdrave ispi-
tanike. U odnosu na kontrolnu grupu zdravih ispitani-
ka vrednosti TG i VLDL-holesterola su bile sli¢ne
vrednostima u studentskoj populaciji, dok su u pogle-
du UH vrednosti znacajno veée u poredenju sa stu-
dentskom populacijom. Indeksi ateroskleroze i utvr-
deni faktori rizika nisu ukazivali na povecani aterogeni
rizik u studentskoj populaciji. Na ispitivane parametre u
obe grupe nije uticao pol ispitanika. Dobijeni rezultati
ukazuju da studentska populacija nema poveéani rizik
za nastanak ateroskleroze i koronarne bolesti i ukazuju
da je povecani nivo HDL-holesterol dobar zastitni fak-
tor protiv nastanka, progresije ateroskleroze i komp-
likacije KB, kao Sto je AIM.

C35

PRISUSTVO ATEROGENOG RIZIKA
KOD DAVALACA PLAZME
S POVISENIM VREDNOSTIMA
ALANIN AMINOTRANSFERAZE

B. Markovié, D. Simunovié, S. Pelevi¢
Institut za transfuziju krvi Srbije, Beograd

Plazmafereza je skup postupaka koji omoguéavaju
odvajanje plazme, tj. teCnog dela krvi od ostalih delova
krvi. U postupku plazmafereze, davaocu se reinfuzijom
vradaju svi Celijski elementi krvi, kao autologni (sop-
stveni). Svi davaoci podvrgavaju se kontroli zdravstve-
nog stanja. Kontrola ukupnih proteina, albumina i ala-
nin aminotransferaze (ALT) se vrsi prilikom svakog da-
vanja plazme, a na 8—10 davanja (svaka Cetiri meseca),
odreduju se biohemijski testovi za funkcionalno ispiti-
vanje jetre, bubrega i testovi za poremecaj metaboli-
zma. Cilj rada je bio ispitivanje aterogenog rizika kod
davalaca na programu plazmafereze, koji imaju po-
viSene vrednosti ALT. Odredivani su: ukupni holesterol,
HDL-holesterol, LDL-holesterol i trigliceridi. Navedeni
parametri odredivani su u serumu, standardnim biohe-
mijskim metodama. Testirano je 313 davalaca plazme.
Kod 17 davalaca, dobijene su slede¢e srednje vred-
nosti = Sd (mmol/L) za holesterol 7,09 + 0,3 za HDL-
holesterol 1,03 = 0,06, za LDL holesterol 5,02 = 0,4,
a vrednosti za ALT (U/L) su iznosile 58,4 + 14,2. Do-
bijeni rezultati ukazuju na prisustvo aterogenog rizika
kod 17 davalaca plazme kod kojih su poviSene vred-

IA (LDL-c/HDL-c) and established RF (TCH/HDL-c)
were calculated mathematically. Clinical interpretation
of lipids values recommended by the European
Atherosclerosis Society and the Yugoslav Lipid Com-
mission were used as the reference values. Statistical
analysis was performed using Statgraphics Plus soft-
ware package. The results showed that statistically sig-
nificant differences were established between controls
and students regarded some examined parameters.
While HDL-c was found to be significantly higher in
students (P<0.05), LDL-c was significantly lower (P<
0.05) in students than in controls. In comparison to
control group the values of TG and VLDL-C were sim-
ilar to values in students, but TCH values were signifi-
cantly higher in comparison to that of students
(P<0.05). Values of IA and RF indicated no high risk of
atherosclerosis in students. Sex had no influence on
these results in both groups. These data suggest that
there is no high risk of atherosclerosis and CAD in stu-
dents population. At the same time they suggest that
increased HDL-c is a protective factor against develop-
ment and progression of atherosclerosis and compli-
cation of CAD such as AMI.
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PRESENCE OF ATHEROGENIC RISK
IN PLASMA DONORS WITH
ELEVATED ALT LEVELS

B. Markovi¢, D. Simunovié, S. Pelevi¢

Blood Transfusion Institute of Serbia, Belgrade

Plasmapheresis is a sophisticated procedure that
enables separation of liquid phase (human plasma)
from whole blood. The procedure consists of back re-
turn of all blood cells to the donor blood stream. All
donors were checked-up in a medical centre. Total
proteins, albumin, and ALT were estimated during eve-
ry plasma donation but biochemical tests of functional
surveillance of the liver and kidneys and metabolic dis-
orders were performed every four months (or during
every 10-th donation). The final aim of the study was
the determination of atherogenic risk in donors on pla-
smapheresis programme, in whom ALT concentrati-
ons were estimated. Total cholesterol (Tch), HDL cho-
lesterol (HDL-ch), LDL cholesterol (LDL-ch), triglyceri-
des (TG) and alanin aminotransferases (ALT) were esti-
mated. Lipid parameters were controlled in serum
samples by standardized biochemical methods; 313
samples were tested. In 17 donors the estimated cho-
lesterol values were (average = SD, mmol/L) 7.09 =
0.3; HDL cholesterol values 1.03 = 0.06; LDL choles-
terol values 5.02 = 0.4; (TQ) values 3.11 = 0.79, and
ALT values (U/L) 58.4 = 14.2. The obtained results
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nosti za ALT. Privremeno je obustavljeno dalje uziman-
je plazme kod 17 davalaca uz primenu dijetetskog re-
Zima i kardioloske kontrole.
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Poremecaji metabolizma lipida zahtevaju dugotraj-
nu, Cesto i dozivotnu medikamentoznu terapiju, zbog
¢ega se od novih potencijalnih hipolipidemijskih jedin-
jenja, kao sto je i natrijum-monoketoholna kiselina
(MKHA), oc¢ekuje i jednostavniji dozni rezim. Ovo ispiti-
vanje izvedeno je u cilju ustanovljavanja razlika izmedu
akutnog i hroni¢nog delovanja MKHA na lipidni status
pacova. Ispitivan je uticaj jednokratne i sedmodnevne
peroralne (p.o.), supkutane (s.c.) i intravenske (i.v.)
primene MKHA (2 mg/kg TT) u grupi zdravih (n=30) i
dijabeticnih (n=30; intraperitonealna aplikacija 100
mg/kg TT aloksana®) pacova muskog pola, soja »Wis-
tar«, na standardizovanom rezimu ishrane. Parametri
lipidnog statusa odredivani su standardnim biohemi-
jskim metodama, iz uzorka krvi dobijenog intrakardijal-
nom punkcijom. Hroni¢na, u odnosu na akutnu pri-
menu MKHA, u grupi zdravih Zivotinja izazvala je sta-
tisticki znacajno sniZenje ukupnog holesterola (TC)
samo nakon i.v. (p<0,01; —-27,68%) i porast trigliceri-
da (TG) seruma nakon s.c. primene (p<0,01;
120,27%). Vrednosti HDL holesterola (HDL-C) bile su
sniZzene nakon sva tri nac¢ina aplikacije, znac¢ajno nakon
s.c. (p<0,05; —27,27%). LDL holesterol (LDL-C) bio je
znatno sniZzen nakon s.c. (-64,29%) i i.v. (-50,00%)
tretmana, ali bez statisticke znacajnosti. Kod dija-
beti¢nih pacova, ustanovili smo znacajno snizenje TC
nakon p.o. (p<0,01; -35,29%) i s.c. (p<0,05;
—23,33%) primene, LDL-C nakon sva tri nacina dava-
nja (p.o. —-p<0,05; -84,21%, s.c. -p< 0,02; -92,00%,
i.v. - p< 0,001; -93,02%), a HDL-C nakon p.o. apli-
kacije (p<0,05; —19,09%), dok TG znacajno rastu na-
kon s.c. primene (p<0,02; 60,61%). Potvrdeno je da

suggest the presence of atherogenic risk in 17 plasma
donors in whom ALT concentrations were measured.
These donors were temporary dismissed from this pro-
gramme, were treated by dietetic regimen and were
under permanent cardiovascular surveillance.
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Lipid metabolism disorders require a long, usually
lifelong, medical therapy. Therefore, potential new
hypolipidaemic drugs, and sodium monoketocholate
(MKHA), are expected to have a simpler dosage. The
aim of the study was to examine the difference bet-
ween acute and chronic effect of MKHA on lipid status
of rats. We examined the effect of an one-day dose and
a seven-day peroral (p.o.), subcutaneous (s.c.) and
intravenous (i.v.) administration of MKHA (2 mg/kg
body weight) in a group of healthy (N=30) and a group
of diabetic (N=30 intraperitoneal administration of 100
mg/kg body weight of Aloxane®) male »Wistar« rats fed
with standardized laboratory animal food. Parameters
of lipid status were determined using standard bioche-
mical methods, on the basis of an intracardial by taken
blood sample. Chronic versus acute administration of
MKHA in the group of healthy animals provoked a sig-
nificant decrease in total cholesterol concentration
(TC) after i.v. administration (P<0.01; —27.68%) only,
and increase in serum triglycerides (TQ) after s.c.
(P<0.01; 120.27%) administration. Values of HDL
cholesterol (HDL-C) were decreased after all three
types of administration and significantly after s.c. use
(P<0.05; —27.27%). LDL cholesterol (LDL-C) level was
considerably decreased after s.c. (—64.29%) and i.v.
(-50.00%) treatment, but without statistical significan-
ce. In diabetic rats, we established significant decrease
in TC p.o. (P<0.01; -35.29%) and s.c. (P<0.05;
—23.33%) administration; LDL-C after all three types of
administration (p.o. — P<0.05; —-84.21%, s.c. — P<
0.02; -92.00%, i.v. — P<0.001; -93.02%); HDL-C
after p.o. use (P<0.05; —19.09%), while TGs were sig-
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hroni¢na primena MKHA, u odnosu na akutnu, ima
izrazeniji uticaj na parametre lipidnog statusa, narocito
kod dijabeti¢nih pacova. Ovi rezultati upucuju na potre-
bu daljih ispitivanja uloge enterohepaticne recirkulacije
u cilju postizanja komfornijeg nacina doziranja sintet-
skih soli zu¢nih kiselina.
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Zuéne kiseline su poslednjih godina farmakoloski
veoma interesantne kao transporteri i stimulatori dejst-
va lekova. Medutim, njihova znac¢ajna uloga u metabo-
lizmu holesterola ukazuje i na moguénost direktnog
hipolipidemijskog efekta. Cilj ovog istrazivanja bio je da
se ispita uticaj natrijum-monoketoholne kiseline
(MKHA) (2 mg/kg TT) nakon akutnog (jednokratnog) i
hroni¢nog (sedmodnevnog) tretmana, na lipidni status
dijabeticnih muzjaka (n=30) pacova soja »Wistarx,
hranjenih standardizovanom ishranom za laboratorij-
ske zivotinje. Diabetes mellitus indukovan je hemij-
skim putem, intraperitonealnom aplikacijom aloksana
(100 mg/kg TT). Eksperimentalne grupe (n=>5) pri-
male su MKHA peroralno (p.o.), supkutano (s.c.) i
intravenski (i.v.), a poredenje je vrSeno u odnosu na
odgovarajuce kontrolne grupe zdravih pacova (n=30).
Parametri lipidnog statusa odredivani su standardnim
biohemijskim metodama, iz uzorka krvi dobijenog in-
trakardijalnom punkcijom. Akutna primena MKHA iza-
zvala je samo znacajno sniZenje vrednosti LDL hole-
sterola (LDL-C) (p<0,02; —-54,76%) i indeksa ateskle-
roze (p<0,02; -58,54%) nakon p.o. primene. Hro-
ni¢na primena MKHA dovela je do snizZenja ukupnog
holesterola (TC) i LDL-C seruma nakon sva tri nacina
aplikacije, statisticki znacajno za TC nakon s.c.
(p<0,05; -10,97%), a za LDL-C nakon p.o. (p<0,05;
-93,88%) i i.v. (p<0,01; —88,00%) primene. Trigliceri-
di seruma bili su znacajno sniZeni samo nakon s.c. pri-
mene (p<0,02; —34,97%). PoviSenje vrednosti serum-

nificantly increased after s.c. treatment (P<0.02;
60.61%). We confirmed that chronic, as opposed to
acute administration of MKHA, has more expressive
influence on parameters of lipid status, especially in
diabetic rats. These results point to the need for further
examination of the role of enterohepatic recirculation,
in order to achieve a more appropriate dosage of syn-
thetic salts of bile acids.
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In the recent years, bile acids have been pharma-
cologically very interesting as transporters and stimula-
tors of drug effects, but their significant role in choles-
terol metabolism points to a possible of direct hypo-
lipidaemic effect. The aim of the study was to deter-
mine the influence of sodium monoketocholate
(MKHA) (2 mg/kg body weight) on lipid status of dia-
betic (N=30) male »Wistar« rats fed with standardized
laboratory animal food after acute (one dose) and
chronic (seven-day) treatment. Diabetes mellitus was
induced chemically by intraperitoneal administration of
Aloxane (100 mg/kg body weight). Experimental
groups (N=5) received MKHA by peroral (p.o.), subcu-
taneous (s.c.) and intravenous (i.v.), way, and they
were compared to corresponding control groups of
healthy rats (N=30). Parameters of lipid status were
determined using standard biochemical methods on
the basis of intracardially taken blood sample. Acute
administration of MKHA caused significant decrease in
values of LDL cholesterol (LDL-C) (P<0.02; -54.76%)
and LDL/HDL-cholesterol ratio (P<0.02; —-58.54%)
after p.o. administration. Chronic treatment with
MKHA led to decrease in total serum cholesterol (TC)
and LDL-C after all three types of application, statisti-
cally significant in TC after s.c. use (P<0.05; -10.97%),
and in LDL-C after p.o. (P<0.05; —-93.88%) and i.v.
(P<0.01; -88.00%) administration. Serum triglyc-
erides were significantly decreased after s.c. treatment
(P<0.02; -34.97%). Increase in serum HDL choles-



98

Jugoslov Med Biohem 2004; 23 (Suppl 3)

skog HDL holesterola nije bilo znacajno ni kod jednog
nacina aplikacije Zucne soli. Hipolipidemijski efekat
MKHA, ispoljen narocito nakon hroni¢ne primene,
ukazuje na lokalno delovanje hiperglikemije u smislu
inhibicije stimulacijskog efekta zu¢nih kiselina na crev-
nu resorpciju lipida, ¢ime je omoguéeno ispoljavanje
eventualnih direktnih hipolipidemijskih efekata ove sin-
tetske zucne soli. Ostvareno hipolipidemijsko dejstvo
moglo bi biti od znacaja za terapijsku primenu zuc¢nih
soli, posebno u populaciji dijabetecnih bolesnika.
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Kardiovaskularne bolesti su vodeci uzrok mortalite-
ta i morbiditeta u svetu. Ateroskleroza je glavni uzrok
koronarne bolesti. U cilju prevencije vaskularnih kom-
plikacija bolesti srca veoma je vazno dijagnostikovati i
leciti hipertenziju, gojaznost, dislipidemije, Diabetes
Mellitus i druge faktore rizika. Cilj ovog rada je bio ispi-
tivanje uloge leCenja hiperurikemije sa stanovista vas-
kularnih komplikacija i pokusaj da se ustanovi hipe-
rurikemija kao moguci marker za aterosklerozu. Ispi-
tanici su bili kontrolna grupa (50 pacijenata sa dege-
nerativnim oboljenjima zglobova) i eksperimentalna
grupa (50 pacijenata obolelih od gihta). Ispitivane su
vrednosti serumskih nivoa mokrac¢ne kiseline, koncen-
tracije glukoze i lipidnog statusa (ukupni holesterol, tri-
dliceridi, LDL-holesterol, HDL-holesterol, indeks ate-
roskleroze i faktor rizika) u obe grupe. Svi ispitivani bio-
hemijski parametri odredeni su standardnim labora-
torijskim metodama. Dobijeni rezultati su pokazali da
pacijenti sa gihtom imaju viSu frekvenciju nastanka hi-
pertenzije (78%), zatim simptome koronarne i cere-
bralne ateroskleroze (60%) i simptome hipertrigliceri-
demije u 88%. Dobijeni rezultati ukazuju na mogucu
ulogu mokraéne kiseline u patogenezi ateroskleroze i
vaznu ulogu lecenja hiperurikemije s cinjenicom da
ona predstavlja marker za prisustvo drugih faktora rizi-
ka za aterosklerozu i progresiju koronarne bolesti.

terol values was not statistically significant after all
three types of administration of bile salt. Hypolipida-
emic effect of MKHA, especially after chronic treat-
ment, points to the local effect of hyperglycaemia in
the sense of inhibition of bile acids stimulating effect
on resorption of lipids in gut, which enables expression
of possible direct hypolipidaemic effects of this synthe-
tic bile salt. The achieved hypolipidaemic effect could
be important for therapeutic use of bile salts, especia-
lly in patients with diabetes.
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Cardiovascular diseases are the leading cause of
mortality and morbidity worldwide. Atherosclerosis is
the major cause of coronary heart disease. In order to
prevent vascular complications in the heart, it is impor-
tant to detect and treat hypertension, obesity, dyslipi-
daemias, Diabetes Mellitus and other risk factors. The
aim of the study was to analyze role of the treatment of
hyperuricaemia from the view of vascular complica-
tions and to established hyperuricaemia as a marker of
atherosclerosis. The studied subjects were a control
group (50 patients with degenerative disease of joints)
and an experimental group (50 patients with gout). We
examined the value of serum levels of uric acid, glu-
cose concentrations, and lipid status (total cholesterol,
triglycerides, LDL-cholesterol, HDL-cholesterol, index
of atherosclerosis and risk factors) in both groups. All
determined biochemical parameters were measured
by standard laboratory methods. Our study demon-
strates that patients with gout have more frequently
hypertension (78%), symptoms of coronary and ce-
rebral atherosclerosis (60%) and symptoms of hyper-
trygliceridaemia (88%). The results suggest a possible
role of uric acid in pathogenesis of atherosclerosis and
importance of treatment of hyperuricaemia which is a
marker of presence of other risk factors of atheroscle-
rosis and coronary artery diseases.



