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Relationship Between Paraoxonase-1
Activity and Lipid Peroxidation Marker

Levels in Coronary Artery Disease Patients
with and without Diabetes

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  In cre a se in blo od glu co se con cen tra ti on can inac ti va te pa ra o xo na se-1
(PON1) and in cre a se li pid pe ro xi da ti on. The lack of pro tec ti ve ef fect of PON1 on li pid pe ro xi da ti -
on may be a fac tor in ac ce le ra ti on of co ro nary ar tery di se a se (CAD) in di a be tic pa ti ents. We the re -
fo re ai med to in ves ti ga te the chan ges in PON1 ac ti vity and li pid pe ro xi da ti on mar kers in di a be tic
and non-di a be tic CAD pa ti ents. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  We in ves ti ga ted the re la ti ons hip between
se rum li pids, li pop ro te ins, thi o bar bi tu ric acid re ac ti ve-subs tan ces (TBARS), con ju ga ted di e nes (CD)
and li pop ro te in(a) (Lp(a)) le vels and PON1 ac ti vity in CAD pa ti ents with and wit ho ut di a be tes. RRee--
ssuullttss::  Ele va ted le vels of Lp(a), CD and TBARS and dec re a sed le vel of high-den sity li pop ro te in cho-
les te rol (HDL-C) and the ac ti vity of PON1 we re ob ser ved in CAD pa ti ents with and wit ho ut
di a be tes by comparison to con trols. To tal cho les te rol and HDL-C have in cre a sed, TBARS and CD
have dec re a sed in CAD pa ti ents wit ho ut di a be tes com pa red to tho se with di a be tes. On mul tip le lo-
gis tic reg res si on analy sis, risk fac tors as so ci a ted with CAD we re CD, TBARS and PON1/HDL-C
ratio in non di a be tic CAD pa ti ents whe re as only glu co se le vels we re as so ci a ted with CAD in di a -
be tic CAD pa ti ents. CCoonncc  lluu  ssii  oonn::  PON1 ac ti vity and li pid pe ro xi da ti on mar kers have as so ci a ted with
glu co se le vels in di a be tic pa ti ents and we re al so fo und to be the ma jor risk fac tor for CAD in di a -
be tes. We sug gest that ma in ta i ning the op ti mum glu co se le vels can be vi tal to re gu la te the oxi da -
ti ve ba lan ce in di a be tic pa ti ents. Furt her stu di es with a lar ge num ber of in di vi du als might be
per for med for en han ce our know led ge.

KKeeyy  WWoorrddss::  Diabetes mellitus ; aryldialkylphosphatase; lipid peroxides; lipids 

ÖÖZZEETT  AAmmaaçç::  Kan glu koz kon san tras yo nun da ki ar tış, pa ra ok so na z–1 (PON1) inak ti vas yo nu na ve li -
pid pe rok si das yo nun da ar tı şa ne den ola bi lir. Li pid pe rok si das yo nu üze ri ne PON1 ko ru yu cu et ki si -
nin azal ma sı di ya be tik has ta lar da, ko ro ner ar ter has ta lı ğı nı (KAH) hız lan dı rı cı bir et ki ya ra ta bi lir.
Bu ne den le biz bu ça lış ma da, PON1 ve li pid pe rok si das yo nu be lir teç le ri nin di ya be tik ve non-di ya -
be tik KAH olan lar da ki de ği şi mi ni göz lem le me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Biz, di ya be tik ve
non-di ya be tik KAH olan bi rey ler de, se rum li pit le ri ni, li pop ro te in le ri, ti yo bar bi tu rik asit re ak tif-
bi le şik le ri (TBARS), kon ju ge di en ler (KD), ve li pop ro te in(a) (Lp(a)) dü zey le ri ve PON1 ak ti vi te si
ara sın da ki iliş ki yi araş tır dık. BBuull  gguu  llaarr::  Hem di ya be tik hem de non-di ya be tik KAH has ta la rın da,
Lp(a), KD ve TBARS dü zey le rin de ar tış göz le nir ken, kontrollere kıyasla yük sek dan si te li li pop ro -
te in ko les te rol (HDL-K) dü ze yi ve PON1 ak ti vi te sin de azal ma göz len miş tir. Di ya be tik le re kı yas la,
non-di ya be tik KAH has ta la rın da to tal ko les te rol ve HDL-K dü zey le ri da ha yük sek iken, TBARS ve
KD dü zey le ri da ha dü şük tür. Çok lu reg res yon ana li zi ya pıl dı ğın da, non-di ya be tik ler de ki KAH risk
faktör le ri ara sın da KD, TBARS ve PON1/HDL-C ora nı bu lu nur ken, di ya be tik has ta lar da KAH ile
iliş ki li risk fak tö rü ola rak yal nız glu koz sap tan mış tır. SSoo  nnuuçç::  Di ya be tik has ta lar da, PON1 ak ti vi te -
si, li pid pe rok si das yon belirteçleri ile glu koz dü zey le ri ara sın da iliş ki var dır ve di ya bet te gö rü len
KAH’ da li pid pe rok si das yon belirteçleri ma jor risk fak tö rü dür. Di ya be tik has ta lar da, op ti mum gli -
koz se vi ye le ri ni nin ko run ma sı nın, ok si da tif den ge yi dü zen le mek için ha ya ti ola bi le ce ği fik rin de -
yiz. Bil gi mi zin art tı rıl ma sı için da ha çok sa yı daki bi rey le ri kapsayan da ha ile ri ça lış ma lar ya pı la bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Diabetes mellitus; arildialkilfosfataz; lipid peroksitler; lipidler  
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i a be tes is des cri bed as “one of the ma in
thre ats to hu man he alth in the twenty-first
cen tur y”.1 Di a be tes is as so ci a ted with hy-

pergl yca e mi a and au to o xi da ti on of glu co se may le -
ad to in cre a sed fre e ra di cal synthe sis, which in turn
may le ad to DNA mu ta ti ons, chan ges in struc tu re
and func ti on of pro te ins and pe ro xi da ti on of li pids
in com bi na ti on with cer ta in li pid ab nor ma li ti es.2

Li pid pe ro xi des are high toxic mo le cu les. They
might dis turb the ba lan ce bet we en va so cons tric ti -
on and va so di la ta ti on by dec re a sing the synthe sis
of pros tog lan dins and in cre a sing the ves sel wall
sen si ti vity to an gi o ten sin II. All of the se events
might in di ca te ele va ted risks for car di o vas cu lar and
ot her mac ro vas cu lar mor bi dity and mor ta lity in
type 2 di a be tic pa ti ents.3

High le vels of glu co se can pro du ce per ma nent
che mi cal al te ra ti ons in high den sity li pop ro te in
(HDL) and in cre a se li pid pe ro xi da ti on whi le glyca -
ted HDL is less ca pab le of bin ding the an ti o xi dant
enz yme pa ra o xo na se-1 (PON1), a HDL-as so ci a ted
es te ra se/lac to na se that me ta bo li zes li pid hydro pe -
ro xi des.4 Se rum PON1 ac ti vity was fo und to be de-
c re a sed in Di a be tes Mel li tus (DM), and co uld
the re fo re be one of the re a sons to in cre a sed mor ta -
lity du e to co ro nary ar tery di se a se (CAD).4

Epi de mi o lo gi cal da ta shows that the pre va -
len ce of di a be tes and CAD are inf lu en ced by en vi -
ron men tal fac tors.5,6 Ac cor ding to the re sults of the
Tur kish Di a be tes Epi de mi o logy (TUR DEP) study,
the pre va len ce of di a be tes is 7.2 % in Tur key 7. We
pre vi o usly re por ted an as so ci a ti on bet we en PON1
ac ti vity and li pid pe ro xi da ti on le vels in CAD pa ti -
ents8. In this study we con cer ned the re la ti on be-
t we en PON1 ac ti vity and li pid pe ro xi da ti on
in di ca tors in CAD pa ti ents with di a be tes. We
matc hed the sub jects for age and sex to eli mi na te
the inf lu en ce of age and gen der and de ter mi ne the
re la ti ons hip between li pids, li pop ro te ins, li pid pe -
ro xi da ti on mar kers [thi o bar bi tu ric acid re ac ti ve
subs tan ces (TBARS) and con ju ga ted di e nes (CD)]
and PON1 ac ti vity. On the ot her hand, we wan -
ted to com pa re all of the abo ve pa ra me ters with
di a be tic and non-di a be tic CAD pa ti ents and he -
althy con trols.

MATERIAL AND METHODS
SUB JECTS

28 pa ti ents we re with type-2 di a be tes (16 ma le,
66.06 ± 2.62 old ye ars (me an ± SEM) and 12 fe ma -
les, 64.25 ± 2.66 old ye ars), 28 non-di a be tic CAD
pa ti ents (16 ma le, 65.38 ± 2.30 old ye ars and 12 fe-
ma les, 62.67 ± 2.40 old ye ars) and 28 he althy con-
trols (16 ma le, 62.00 ± 2.27 old ye ars and 12 fe ma les,
62.08 ± 2.89 old ye ars) who un der went co ro nary
an gi og raphy for di ag nos tic pur po ses. Di a be tes was
de fi ned ac cor ding to WHO cri te ri a.9 Stan dard Jud-
kin tech ni qu e was used in co ro nary ar te ri og rap hic
exa mi na ti on and ima ges we re in ter pre ted by a pa -
nel of ex pe ri en ced car di o lo gists blin ded to da ta on
bi oc he mi cal pa ra me ters. The pre sen ce of CAD was
cha rac te ri zed from ir re gu la rity of co ro nary wall to
sig ni fi cant co ro nary le si ons in at le ast one ma jor co -
ro nary ar tery and non-di a be tic sub jects with no de-
tec tab le CAD we re clas si fi ed as con trols. All the
sub jects in 3 gro ups we re age and sex matc hed. The
study was ap pro ved by the Uni ver sity Et hics Com-
mit te e of the Fa culty of Me di ci ne.

SE RUM SAMP LES

Af ter a 12 ho ur fas ting, ve no us blo od samp les we -
re ob ta i ned in the mor ning by the bi oc he mists per-
for ming la bo ra tory analy ses that we re blin ded to
the cli ni cal sta tus of pa ti ents. Se rum was se pa ra ted
im me di a tely by low-spe ed cen tri fu ga ti on (600 g for
10 min at 4°C). Se rum samp les we re used freshly
for analy sis.

LI PID AS SAYS

To tal cho les te rol (TC), HDL-C and trigl yce ri des
(TG) we re me a su red enz yma ti cally using com mer -
ci al kits (Ab bott Ae ro set system, La bo ra to ri es, Ab-
bott Park, Il li no is). The low den sity li pop ro te in-
cho les te rol (LDL-C) frac ti on was cal cu la ted in di -
rectly using the Fri e de wald equ a ti on.10 The fac tor
[trigl yce ri de] / 510 was used to es ti ma te very low
den sity li pop ro te in cho les te rol (VLDL-C) con cen -
tra ti on. Lp(a) con cen tra ti ons we re me a su red by au-
to ma ted im mu no tur bi di met ric met hod on a
Roc he/Hi tac hi 911 analy zer (Ti na-qu ant; Roc he
Di ag nos tics, Mann he im, Ger many) using spe ci fic
an ti se ra.
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Le vels of glu co se and HbA1c we re de ter mi ned
on a Hi tac hi 911 au to ma tic analy zer (Bo eh rin ger
Mann he im, Mann he im, Ger many).

PA RA O XO NA SE-1 AC TI VITY AS SAY

Se rum PON1 ac ti vity was as sa yed spec trop ho to -
met ri cally as des cri bed pre vi o usly.11 Bri efly, the as -
say mix tu re con sis ted of 1500 µL of 6 mmol/L
pa ra o xon subs tra te so lu ti on in 0.1 mol/L Tris-HCl
buf fer, pH 8.0, con ta i ning 1 mmol/L CaCl2 and 60
 µL of fresh se rum spe ci men. The ab sor ban ce was
mo ni to red pho to met ri cally at 405 nm and at 37°C
at 1 mi nu te in ter vals on a spec trop ho to me ter (pho-
to me ter 4010, Bo eh rin ger Mann he im, GmbH, Ger-
many). One unit of PON1 ac ti vity was de fi ned as 1
µmol of p-nit rop he nol for med per mi nu te and the
ac ti vity ex pres sed as U/L of se rum.

CON JU GA TED DI E NE AS SAY

Con ju ga ted di e ne le vels we re me a su red by the
met hod of Reck na gel and Glen de12. Li pids we re ex-
trac ted with 2:1 (v/v) chlo ro for m– met ha nol; the
ex tract was eva po ra ted to dryness un der a stre am of
nit ro gen and then re dis sol ved in cyclo he xa ne. The
cyclo he xa ne so lu ti on was as sa yed at 234 nm. The
re sults we re ex pres sed as µmol/L using εmax =
25.200 M−1 cm−1.

THI O BAR BI TU RIC ACID RE AC TI VE-SUBS TAN CES AS SAY

Thi o bar bi tu ric acid re ac ti ve-subs tan ces le vels we -
re me a su red by a flu o ro met ric met hod des cri bed
by Gu mus lu et al.13 with mi ni mal mo di fi ca ti ons
des cri bed by Wa so wicz et al.14 using 1,1,3,3-tet -
ra met hoxy pro pa ne as a stan dard. In bri ef, 50 µL
of se rum or plas ma or an ade qu a te vo lu me of
MDA wor king stan dard so lu ti on was in tro du ced
in to 10-mL glass tu bes con ta i ning 1 mL of dis til -
led wa ter. Af ter ad di ti on of 1 mL of the so lu ti on
con ta i ning TBA in ace tic acid (pH of the re ac ti on
mix tu re, 2.5). Af ter mi xing, the samp les we re pla -
ced in a wa ter bath and he a ted for 1 h at 95-100
°C. Af ter the samp les we re co o led, 25 µL HCl was
ad ded and the re ac ti on mix tu re was ex trac ted by
5 mm with 3.5 mL of n-bu ta nol. We se pa ra ted the
bu ta nol pha se by cen tri fu ga ti on at 1500 x g for 10
min, and me a su red the flu o res cen ce of the bu ta -
nol ex tract with the flu o res cen ce of the bu ta nol

ex tract was me a su red in a spec trof lu o ro me ter
(Shi mad zu RF-5000; Shi mad zu Corp, Ja pan) using
wa ve lengths of 525 nm for ex ci ta ti on and 547 nm
for emis si on. The re sults were pre sen ted in μmol
MDA/L.

Sta tis ti cal Analy sis

The da ta we re ex pres sed as me ans ± SEM. Com pa -
ri sons of pa ra me ters bet we en gro ups we re per for -
med using One-way ANO VA test. The cor re la ti ons
bet we en the va ri ab les we re eva lu a ted by li ne ar re-
g res si on analy sis. Cal cu la ti ons we re per for med by
SPSS ver si on 13·0 (SPSS Inc., Chi ca go, IL, USA). P-
va lu es less than 0·05 we re de fi ned as sta tis ti cally
sig ni fi cant.

RE SULTS
Tab le 1 shows the da ta re la ted to the glu co se, li -
pids, li pop ro te in (a), pa ra o xo na se and li pid pe ro xi -
da ti on mar kers ob ser ved in con trols and both
gro up of pa ti ents. 

Tab le 2 shows the cor re la ti on co ef fi ci ents
among va ri o us pa ra me ters inc lu ding HDL-C,
PON1, TBARS, CD, glu co se and HbA1c non di a be -
tic and di a be tic CAD pa ti ents and con trols. 

We cho se PON1 ac ti vity as a de pen dent va ri -
ab le and fo und that CD, HDL-C, LDL-C le vels and
we found that TC/HDL-C and LDL-C/HDL-C ra ti -
os cor re la ted (R=0.96, p<0.001) with PON1 ac ti -
vity. The se pa ra me ters we re exp la i ning the 92%
chan ge in PON1 ac ti vity in this study po pu la ti on
(Dur bin Wat son co ef fi ci ent = 2.11).

On mul tip le lo gis tic reg res si on analy sis, risk
fac tors as so ci a ted with CAD inc lu ded TBARS (OR
= 1394530, p< 0.001), PON1/HDL-C (OR = 0.234,
p< 0.05) and LDL-C (OR = 2,542, p< 0.05) when di-
a be tic and non di a be tic pa ti ents were as sa yed aga -
inst con trols. When non di a be tic CAD pa ti ents
we re com pa red aga inst con trols, li pid pe ro xi da ti on
mar kers (CD (OR = 1125, p< 0.001) and TBARS
(OR = 164274, p< 0.05)) and PON1/HDL-C (OR =
0,229, p< 0.05) ra ti o whe re as when di a be tic CAD
pa ti ents we re as sa yed aga inst con trols only glu co -
se (OR = 1.247, p< 0.05) le vels we re fo und to be as-
so ci a ted with CAD risk.
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Parameters Controls (n=28) Non-diabetic CAD patients (n=28) Diabetic CAD patients (n=28)

Glucose mg/dl 87.82 ± 1.36 88.43 ± 2.48 167.61 ± 6.79**, ***

HbA1c (%) 4.51 ± 0.06 4.75 ± 0.06 7.61 ± 0.19**, ***

TC (mg/dl) 178.27 ± 20.50 213.46 ± 7.35* 194.12 ± 5.41***

LDL-C (mg/dl) 47.18 ± 1.93 62.26 ± 3.09 * 55.68 ± 2.32**

TG (mg/dl) 300.25 ± 18.60 380.85 ± 31.89 * 325.05 ± 23.91

VLDL-C (mg/dl) 59.34 ± 3.54 76.17± 6.20 * 65.54 ± 4.43

HDL-C (mg/dl) 42.54 ± 1.55 37.12 ± 1.93 * 32.10 ± 1.55**, ***

CD (µmol/L) 1.23 ± 0.06 2.13 ± 0.08 * 2.38 ± 0.08**, ***

TBARS (µmol MDA/L) 1.15 ± 0.05 1.81 ± 0.051 * 2.00 ±0.04**, ***

Lp(a) (mg/dl) 12.41 ± 1.90 38.79 ± 3.78 * 30.90 ± 4.31**

PON1 (U/L) 399.40 ± 21.50 212.34 ± 13.54 * 176.21 ± 11.08**

PON1/HDL-C (U/mmol) 361.14 ± 12.95 222.39 ± 8.08* 220.98 ± 15.05**

TC/HDL 4.28 ± 0.15 6.25 ± 0.46* 6.47 ± 0.40**

LDL-C/HDL-C 2.61 ± 0.13 4.27 ± 0.42* 4.22 ± 0.27**

Age (years) 62.04 ± 1.76 64.21 ± 1.66 65.29 ± 1.87

TABLE 1: Glucose, lipids, lipid peroxidation markers (CD and TBARS) and Lp(a) levels
and PON1 activity of non-diabetic and diabetic CAD patients and controls.

Values are given as mean ± SEM.

TC, total cholesterol; LDL-C, low density lipoprotein-cholesterol; TG, triglycerides; VLDL-C, very low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-cholesterol;

CD, conjugated dienes; TBARS, thiobarbituric acid-reactive substances; Lp(a), lipoprotein (a); PON1, paraoxonase-1;

CAD, coronary artery disease; n denotes the number of subjects.

*P < 0.05, non-diabetic CAD patients vs. controls.

** P < 0.05, diabetic CAD patients vs. controls.

***P < 0.05, diabetic CAD patients vs. non-diabetic CAD patients.

HDL-C PON1 TBARS CD Glucose HbA1c 

Controls HDL-C 1.000 0.778 ** - - 0.486 * - -

PON1 0.778 ** 1.000 - - 0.554 * - -

Non diabetic CAD patients HDL-C 1.000 0.852 ** - - 0.287 ** - -

PON1 0.852 ** 1.000 - - 0.735 ** - -

Diabetic CAD patients TBARS -0.467 * - 0.550 ** 1.000 0.339 ** 0.395 * 0.390 *

TABLE 2: Correlation coefficients between HDL-C, PON1, TBARS, CD, glucose and HbA1c levels.

HDL-C, high density lipoprotein-cholesterol; PON1, paraoxonase-1; TBARS, thiobarbituric acid-reactive substances; CD, conjugated dienes; CAD, coronary artery disease.

DIS CUS SI ON
This study de mons tra tes the le vels of li pids, Lp(a),
li pid pe ro xi da ti on mar kers and the ac ti vity of
PON1 in se rum of CAD pa ti ents with and wit ho ut
di a be tes, matc hed for age and gen der.

The le vels of TC we re sig ni fi cantly hig her in
non-di a be tic CAD pa ti ents than in con trols and di-
a be tic CAD pa ti ents in ag re e ment with the re port
of Gaz za ru so et al.15 that the gre a test risk fac tor for
co ro nary ar tery di se a se is hyperc ho les te ro le mi a.

Co ro nary ar tery di se a se pa ti ents in both gro -
ups had ele va ted le vels of LDL-C in res pect to con-

trol gro up. Lah den pe ra et al.16 re por ted that LDL-
C was lo wer in type 2 di a be tic pa ti ents than in non-
di a be tic sub jects. But we co uld not find any
sig ni fi cant dif fe ren ce bet we en CAD pa ti ents with
and wit ho ut di a be tes.

The ro le of plas ma TG as CAD risk fac tor has
be en con tro ver si al.17 The pre sent study in di ca ted
that fas ting TG and VLDL-C le vels we re sig ni fi -
cantly in cre a sed in non-di a be tic CAD pa ti ents
com pa red to con trols sup por ting Acarturk et al.17

who re por ted that se rum TG and VLDL-C we re in-
cre a sed in pa ti ents with CAD as com pa red to sub-
jects wit ho ut the di se a se. This re sult is in
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ac cor dan ce with the study of Tur ner et al.18, pos si-
bly be ca u se of the gre a ter bi o lo gi cal va ri a bi lity of
trigl yce ri de than cho les te rol me a su re ments and be-
ca u se pa ti ents we re re ce i ving di e tary ad vi ce, li pid
lo we ring drugs and had a mo re uni form di e tary in-
ta ke than in the ge ne ral po pu la ti on. Post pran di al
trigl yce ri de va lu es may ha ve an ad di ti o nal at he ro -
ge nic ro le to the fas ting va lu es that we re me a su -
red.18

Ear li er pros pec ti ve stu di es ha ve de mons tra ted
that HDL cho les te rol18,19 is a sig ni fi cant pre dic tor
of car di o vas cu lar events among pa ti ents with di a -
be tes. In the pre sent study, we sho wed that the
pre sen ce of di a be tes had subs tan ti ally lo we red
HDL-C le vels. The mec ha nism by which HDL-C
le vel is re du ced in di a be tes is po orly un ders to od,
but may be as so ci a ted with an in cre a se in blo od
glu co se con cen tra ti on. Glyca ti on can in cre a se li pid
pe ro xi da ti on in HDL. Glyca ted HDL al so has a re-
du ced abi lity to pro tect aga inst oxi da ti on.20 Ho we -
ver, even nor mal le vels of high-den sity li pop ro te in
cho les te rol may ha ve a di mi nis hed pro tec ti ve po -
wer in di a be tes be ca u se of struc tu ral and func ti o nal
al te ra ti ons in HDL.21

We ha ve de mons tra ted that Lp(a) le vels we re
in cre a sed in di a be tic and non-di a be tic CAD pa ti -
ents in res pect to con trol gro up. Our fin ding do es
not sup port the study of Gaz za ru so et al.15 who re-
por ted that the dif fe ren ce bet we en con trols and di-
a be tic CAD pa ti ents was not sig ni fi cant. On the
ot her hand, they ha ve al so re por ted that non-di a -
be tic CAD pa ti ents had sig ni fi cantly hig her Lp(a)
le vels than di a be tic CAD pa ti ents whe re as in our
study, the in cre a se in non-di a be tic CAD pa ti ents
was not sta tis ti cally sig ni fi cant. Our re sults are in
ac cor dan ce with Ped re no et al.22 who re por ted that
Lp(a) is not ele va ted with the pre sen ce of di a be tes
and in an gi og rap hi cally de fi ned CAD, ele va ted
Lp(a) le vels are as so ci a ted spe ci fi cally with CAD
but not with type 2 di a be tes mel li tus.

We ob ser ved in cre a sed oxi da ti ve stress mar k-
ers (TBARS and CD) in pa ti ents, as were pre vi o usly
shown for di a be tes23 and CAD.11 Di a be tic CAD pa-
ti ents ha ve hig her CD and TBARS le vels than non-
di a be tic CAD pa ti ents. The in cre a sed se rum
oxi da ti ve stress mar kers in di a be tic pa ti ents co uld

be the re sult of glyca ti on and glyco o xi da ti on of
LDL by glu co se, or/and the dec re a sed ca pa bi lity of
the pa ti ents’ HDL to pro tect LDL aga inst oxi da ti -
on.24

The se da ta con firm our pre vi o us ob ser va ti ons
of low se rum PON1 ac ti vity in CAD pa ti ents,8,11

and this fact may ac co unt for the in cre a sed se rum
oxi da ti ve stress. In de ed, we ha ve de mons tra ted
that PON1 ac ti vity is ne ga ti vely cor re la ted with
CD le vels in non-di a be tic and with CD and
TBARS le vels in di a be tic CAD pa ti ents. In di a be -
tes, a sig ni fi cant amo unt of se rum PON1 is dis so -
ci a ted from HDL to the li pop ro te in de fi ci ent
se rum frac ti on and un li ke PON1 in HDL, un bo -
und PON1 is not ab le to pro tect aga inst li pids pe -
ro xi da ti on. Our da ta sho wed that in di a be tic CAD
pa ti ents, PON1 ac ti vity did not cor re la te with glu-
co se le vels or HbA1c but on the ot her hand CD,
HDL-C and LDL-C le vels we re exp la i ning the 92%
chan ges in PON1 ac ti vity in this study po pu la ti -
on. The pre sent study cle arly de mons tra ted the re-
du ced PON1 ac ti vity in the pa ti ents’ se rum might
be du e to dec re a sed HDL-C le vels, al te red HDL
com po si ti on and di rect PON1 inac ti va ti on by ox-
i di zed li pids.25

As glu co se in cre a ses oxi da ti ve stress, in cre a sed
oxi da ti ve stress was an ex pec ted re sult for di a be tic
CAD pa ti ents. In di a be tic CAD pa ti ents, a po si ti ve
cor re la ti on was fo und bet we en glu co se and TBARS
le vels which may ac co unt for the in cre a sed oxi da -
ti ve stress as so ci a ted with hypergl yce mi a. Our re-
sults ag re e the hypot he sis that hypergl yce mi a
might con tri bu te to both mac ro vas cu lar and mic -
ro vas cu lar comp li ca ti ons vi a in cre a sed oxi da ti ve
stress.26

In pa ti ents with CAD, as so ci a ti on bet we en el-
e va ted TBARS le vels in se rum and car di o vas cu lar
risk was de mons tra ted by a pre vi o us lon gi tu di nal
study.27 In this study, when di a be tic and non di a -
be tic CAD pa ti ents we re tes ted aga inst con trols,
risk fac tors as so ci a ted with CAD inc lu ded TBARS,
PON1/HDL-C and LDL-C. An in cre a sed con cen -
tra ti on of LDL-C was fo und to be the ma jor risk
fac tor for co ro nary ar tery di se a se.18,28 Our fin ding
sug gest that TBARS le vel is the ma jor risk fac tor for
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