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Ozet

Amag: Bu calismanin amaci akut miyokard infarktiisii (AMI)
geciren hastalarda dort haftalik karvedilol ve metoprolol
tedavisinin okside dusutk yogunluklu lipoprotein (LDL) diizeyi
ve paraoksanaz-1 (PON-1) aktivitesi lizerine etkisini arastir-
maktir.

Yéntem: Calismaya AMI tanisi konulan 31 hasta ve kontrol
grubunu olusturacak 15 olgu alindi. AMi grubundan 15 has-
taya karvedilol ve 16 hastaya metoprolol tedavisi verilerek
¢alisma iki guruba randomize edildi. Calismanin sonunda
basvuru ve kontrol vizitinde alinan ve saklanan kan 6rnekle-
rinden okside LDL’nin ve PON-1 aktivitesinin basvuru (tedavi
oncesi) ve tedavi sonrasi 1 aylik sonuglarina bakildi.

Bulgular: Hasta grubunda kontrol grubuna kiyasla baslangig¢
HDL dlzeyi ve PON-1 aktivitesi anlamli derecede disiik
olarak saptandi. Okside LDL dlzeyi hasta grubunda kontrol
grubuna goére daha yliksekti. Hasta grubunda 1 aylik karvedi-
lol (p=0,008) ve metoprolol (p

Sonug: AMIi geciren hastalarda diger calismalara paralel
olarak, okside LDL' nin arttigi ve HDL-K dizeyi ile PON-1
aktivitesinin azaldigi gosterildi. Antioksidan &zellikleri nede-
niyle Karvedilol’in PON-1 aktivitesini arttirmada Metopro-
lol’e gore daha Gstiin olmasi beklenebilir. Fakat bir aylik stire
bunu gostermek igin yeterli olmayabilir.

Anahtar Kelimeler: Koroner arter hastaligi, okside LDL,
paraoksanaz-1

Abstract

Objective: The aim of this study to investigate the effects of
Carvedilol and Metoprolol on oxidized low density lipopro-
tein (oxLDL) and paraoxonase-1 (PON-1) activity in patients
with acute myocardial infarction who were treated with
these agents for four weeks.

Method: 31 patients with AMI and 15 healhty subjects for
control group were contained. 15 patients of AMI group
were given Carvedilol treatment and the remained 16 were
given Metoprolol treatment and the study was randomized
to two groups. At the end of the study oxLDL and PON-1
activity levels were studied from the blood samples taken at
admission (pre treatment) and samples taken after one
month treatment.

Results: In patient group initial high density lipoprotein
(HDL) level and PON-1 activity were found significantly lower
but oxLDL level was higher in patient group compared to
control group. The oxLDL levels were found to decrease in
patient group after Carvedilol(p=0,008) and Metoprolol (p
Conclusion: In paralel to other studies we showed that
oxLDL is increased and HDL and PON-1 activity is decreased
in patients with AMI. Carvedilol may be expected to be
superior to Metoprolol due to its antioxidant effect in incre-
asing PON-1 acitvity. But one month period may not be
enough to determine this effect.

Keywords: Coronary Artery Disease, oxidized LDL, pa-
raoxonase-1

Introduction

Oxidized low density lipoprotein (oxLDL) rather
that LDL has an important role in atherosclerosis
pathogenesis and lesion formation (1). Oxidized
LDL occurs after a series of chemical reactions
after LDL passes to vessel wall. After its forma-
tion it causes beginning or fastening a series of
events realaed to atherosclerosis (2,3). Pa-
roxanase-1 (PON-1) is an esterase of which struc-
ture is a calcium dependent glycoprotein. Studies
have showed that Paroxonase-1 (PON-1) has
antioxidant effects due to csytein aminoacid in

its structure and has an important role in protec-
ting LDL from oxidation and moreover it has the
property of hydrolising lipid peroxides and thus it
reduces accumulation of hydroperoxides in HDL
and LDL (4,5). Besides it is reported that oxidized
LDL inactivates PON-1 via the interaction
between sulfidryl group of PON-1 and oxidized
lipids (6).

In this study we aimed to compare the oxidized
LDL levels and PON-1 activities of patients with
AMI to those of healhty subjects and investigate
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effects of carvedilol and metoprolol treatment
on oxidized LDL levels and PON-1 activity.

Patients and Methods

31 patients admitted to coronary care unit with
AMI as the patient group and 15 healhty subjects
as control group were included in the study. The
presence of at least two of the following criteria
were accepted as AMI: ischemic chest pain lon-
ger 30 minutes, the presence of spesific ECG
changes related to myocardial infarction and the
significant increase in plasma CK, CK-MB levels.
After the admission to coronary care unit the
history of patients were taken in detail and their
examinations were made. Then venous blood
samples were taken for routine biochemical
tests, complete blood counting and paroxonase
(PON-1) level determination. 15 patients with
AMI were given carvedilol and the remained 16
patients were administered metoprolol treat-
ment and patients were randomized to two gro-
ups. At the end of the forth week of trestment
patients were evaluated. The exclusion criteria
were as follows: age >80, chronic disease like
renal or hepatic failure, malignant disease, con-
ditions causing contraindication for beta blokers
(heart blocks, end stage heart or lung failure etc.
and patients taking beta blockers for the last 48
hours. The study was approved by hospital Ethics
Committee and patients gave their written in-
formed consent.

Blood Sampling and Laboratory Parameters:
Glucose, AST, ALT and CBC of patients admitted
to hospital was studied. Lipid parameters were
studied within the first 24 hours of myocardial
infarction after 10-12 hours of fasting. In addi-
tion blood samples of 5 cc were taken and centri-
fugated at 1500 cycles for 5 minutes and they
were stored at -20°C for the future evaluations.
The control visits were made 4 weeks after the
initiation of therapies. Examinations, biochemical
tests ( glucose, AST, ALT, urea, creatinine, fasting
lipid profiles) were made again for control visit.
Once again blood samples of 5 cc were taken and
centrifugated in the same procedure and stored
at -20°C for future evaluations.

Oxidized LDL measurement:
The measurements were made by ELISA method.
The oxLDL measured from the samples taken

before the treatment was defined as the oxLDL
before treatment and the value measured from
the samples taken after the treatment was defi-
ned as the oxLDL after the treatment. The results
were expressed as ng/ml.

The measurement of paraoxonase (PON) activity:
Base line PON activity was measured by spect-
rophotometric method in the absence of sodium
chloride. The hydrolisis velocity of paraoxon (di-
ethyl-p-nitrophenylphosphate) was estimated
from the coefficient (17000/mol/lI/cm) of molar
absorption of p-nitrophenol at Ph 8, 371 degrees
and 412 nanometers (7). The serum PON activity
was expressed as unit/L (U/L). The PON-1 aciti-
vity measurements at admission and at the end
of forth week were defined as PON-1 activity
before treatment and PON-1 activity after tre-
atment respectively and PON-1 activities were
recorded as unit/L.

Statistical Analyse

Statistical analyses were made with SPSS 13.0
package programme (SPSS Inc, Chicago, lllinois).
The Standard deviations were given with mean
values as variability measures. For continual va-
riables when comparing two groups Mann Whit-
ney U test and independent sample T test were
used for comparison. Matched sample T test and
Wilcoxon test were used for dependent group
comparisons. Pearson’s chi-square test, Fischer’s
exact chi-square test and Yates chi-square test
were used to compare cathegoric variables. p
value p<0.05 was accepted as significant for all
tests.

Results

20 patients (%64,5) of 31 patients in patient
group were men and remained 11 were wo-
men (%35,5) whereas in control group there
were 8 men (%53,3) and 7 women (%46,7).
There was no significant difference between
two groups about total cholesterol, LDL and
triglycerid levels. HDL cholesterol (p<0,002)
and oxLDL (p<0,001) values of patients were
higher at admission whereas their mean values
for PON-1 activity (p<0,001) were lower signi-
ficantly in comparison to control group (Table
1).
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Table 1. The demographic characteristics of patient and control groups

Patient (n=31) Control (n=15) p value

Age 65+11 56110 NS
Gender

Female 11 (% 35,5) 7 (% 46,7)

Male 20 (% 64,5) 8 (% 53,3)
Smoke n(%) 11 (%35,5) 1(%6,7) NS
HT n(%) 20 (% 64,5) 8 (% 53,3) NS
DM n(%) 6 (% 19,4) 1(%6,7) NS
HL n(%) 11 (% 35,5) 7 (% 46,7) NS
TotalCholesterol (mg/dL) 203+59 194435 NS
Trigliseride (mg/dL) 134460 139453 NS
HDL (mg/dL) 36+9 4448 0.002
LDL (mg/dL) 130+32 131+41 NS
Oxidized LDL(ng/mL) 27523 175124 <0.001
PON-1 (U/L) 115413 220%32 <0.001

DM: Diabetes mellitus, HL: Hyperlipidemia, HT: Hypertention PON:Paraoxsonase, HDL: High-density lipoprotein,
LDL:Low-density lipoprotein, NS:Non significant, Data are presented as means + SD

In AMI patients there was not difference
between Carvedilol and Metoprolol groups
about oxLDL and PON-1 activities (Table 2).

Table 2. The mean initial oxLDL and PON acti-
vity values in Metoprolol and Carvedilol groups

Metaprolol Carvedilol p
(n=16) (n=15)
Pre treat- 272126 278120 NS
ment
Oxidized LDL
(ng/ml)
Pre treat- NS
ment 112413 117+15
PON-1 (U/L)

LDL: Low-density lipoprotein, PON:Paraoxsonase,
NS:Non significant, Data are presented as means + SD

At the end of the treatment with Metoptolol
or Carvedilol for four weeks we found that
oxLDL of Metoprolol group was reduced from
272+26 ng/mL to 264+22 ng/mL (p<0,001) and
that of Carvedilol group was reduced from
27820 to 270421 (p=0,008) after the treat-
ment. On the other hand we found that PON-1
activity increased from 112413 U/L to 120+11
U/L in Metoprolol group and from 117+15 U/L
to 132434 U/L in Carvedilol group after the
treatment. The p values were 0.01 and 0.002
respectively (Figure 1) (Table 3).

oxidized LDL

p=0,001

= control
m pr= treztment onLDL
@ post tr=ztment oal DL

metoprolol carvedilol

PON-1 activity

m ‘control
w pretrztment PON-1

5 post traztment BPON-1

matoprolol carvedilol

Figure 1.The mean pre treatment and post tre-
atment oxidized LDL and PON activity

When Metoprolol and Carvedilol were compa-
red about their effects on oxLDL and PON-1
acitivity in percentage Metoprolol and Carvedi-
lol was not found to be superior to each other,
they were found to have similar effects (figure
2)(Table 4).
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Table 3. The oxidized LDL and PON-1 activity levels after treatment in Metoprolol and Carvedilol

groups
OxidizedLDL OxidizedLDL PON-1 PreTre- PON-1 PostT- p
PreTreatmeant PostTreatmeant atmeant reatment
Metoprolol 272126 264+ 22 <0.001 112+13 120+ 11 0.01
Carvedilol 278120 270+ 21 0.008 117+15 132+ 34 0.002

NS:Non significant, Data are presented as means + SD, PON:Paraoxsonase

Table 4. The percent changes of oxidized LDL and PON-1 activity in Metoprolol and Carvedilol gro-

ups.
Metaprolol(n=16) Carvedilol(n=15) o]
Oxidized LDL percent changes -0,3+0,02 -0,31+0,04 NS
(%)
PON-1 percent changes (%) 0,07+0,09 0,12+0,23 NS

LDL: Low-density lipoprotein, PON:Paraoxsonase, NS:Non significant, Data are presented as means + SD

[
percent changes

(44)
0,15

-0,25

PON-1
p=0,68
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-0,35 -

Figure 2. The percent changes of oxidized LDL and PON-1 activity

Discussion

Beta blockers applied in early hours of AMI aim
at reducing the size of the myocardial infarc-
tion and the frequency of the disturbance of
the heart rhythm (8). This effect of blockers is
achieved by reducing the myocardial oxigen
consumption and reducing the ischemia. Com-
paring the effects of beta blockers, it has been

experimentally shown that Carvedilol is signifi-
cantly more efficient in reducing the size of the

infarction compared to Propranolol and Celip-
rolol (9). With its strong antioxydation effect
Carvedilol neutralizes the activity of free oxy-
gen radicals and prevents reperfusion dama-
ges of the myocardium.

In our study we investigated the early term
effects of beta blocker treatment on oxLDL and
PON-1 activity in patients with AMI. Human
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PON-1 enzyme is thougth to have antioxidant
effects (10). PON-1 plays important role in
protecting LDL from oxidizing (11). It is thought
to have catalyzer effect on HDL for protecting
LDL from oxidizing (12). Not only PON-1 pre-
vents oxidation of LDL but also it prevents oxi-
dation of HDL (13). OxLDL is a marker of coro-
nary artey disease and oxidative stres and this
relation has been shown by a lot of investiga-
tors (14,15). Holvet et al (16) compared oxLDL
levels in patients with stable coronary artery
disease and patients with acute coronary
seyndrome, they found that higher oxidized
levels in patients with stable angina pectoris,
unstable angina pectoris and AMI compared to
control group. In our study we found higher
oxLDL levels in patients with AMI compared to
healthy subjects consistent with other studies.
The higher oxLDL levels but similar LDL level in
patient group compared to control group may
be due to increased oxidation, impaired anti-
oxidant defence and the disequilibrium
between these two factors (17,18).

Serdar et al (19) in their study investigated the
relation between oxidant and antioxidant pa-
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