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Abstract - Different classes of anleantibodies againd e
antipenic forms af modiffed low density Bpopraotein (mod-1.00)
were detected  in 140 patients by fndivect ELISA mothod,
Tavestigated  autoaniibodics irtrrannoplabuling
(TeT), fmmunogltedin G (et and immunegtobulin M {IgM)
apainst oxidized LI with copper fons (o-LIW) amd mosdiffod
L0 with malendialdelede {mal LDL) (Igl-Q), gl against
mal-L DL (TyT-M), Iy against ov LI (TpG-0), IpM apainst
or-LIN. (TeMo2), and fgM apainst mal-LDL (TpM-M) were
siprificantly  (p< 005)
atherosclerovis than nermal individuals, whereas titer of IpG

smcliaded  foiad

Righer in patients with  coromarey

agerinst mal-LIL (TpG-M) didn’t show aay sipnificon difference
between these proups. Tn fhiv stady, mo correlotion way found
hetween autoantibady  fters and  severily of coromury  artery
stenosis. The resulty fndicate that Sfers of these awtooatibodies
are dependent an an active atherogenic process.
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INTRODUCTION

Atherosclerosis is the princpal cavse of death (1),
although 18 pathopenesis is not fully onderstood. This
discasc s a multifactoral provess inowhich different
factors  are iovelved,  Recently, there  has  been
considerable interest in the contribution of oxidative
processes to the development of atherosclerosis {1-6). It
15 belved tha oxadation of low density  lipoprotein
(LIDLY has an important mole in the pathogenesis of
atherosclerosis. Folowing LDL oxidation, it is converted
1o oxidized-LDL {ox-L1DL)  which  has  important
atherogenic propertics, such as increased macrophage
uptake and [oam cell formation, chemaotactic effect for
macrophages, inhibition of tissue macrophage maobility,
endothelium injuries and immunogenicity {1,4,67.

One of the most impartant changes during LD
cxidation is derivation of side £- amino of ysine residue

1M

in apo B100 with malondialdehye and production of
mlondialdebyde-LDL (mal-LIEL). Malondialdeyde is a
highly reactive digldehyde. Tt s formed as a result of
nonemzymalic  lipid  peroxidation of  long-chain
polyunsaturated fatty acids (7). Tt s also knowo 1o
result from lipid  peroxidation  thal  occurs  during
phagocytoss by monooyles and s produced  from
normal  arachidonic  acid  metabolism,  for cxample
during thromboxan metaholism, for exsample  during
thromboxan synthesis by platelets (78]

Cx-LDL and mal-LIM. are immunogens and can
stimulate autountibodies produstion, These
auloantibodies may have protective and  physiologie
function by inhanced  optake  of modiied LDL
(mod-LIDLY from cirealation or may have pathologic
role By [ormalion  immuane compleses and  induce
endotheliom  injuries  (9-113. Thus  sutoantibodies
against mod-LIDL have 2 critical role in athercgenic
mechanisms, In order (o assess this role, we deteoted
these autoantibodies in patients with corcnary arlery
stenosis and normal individueals,

MATERIALS AND METHODS

1) Sample

This study was carricd on paticnts who bad come o
Shuriati hospital for angiography and corcnary arlery
bypass graft (CARG). Before angiography and CABG,
10 mil of venous blood was collected. After 2h, serum
was seperated and stored al S200C,

Angiography was carricd on by cardiologist. In this
study cight segment (Table 1) of coronary artery were
evalualed for stenosis and amouent of stencsis was
assessed according o severity of stenosis and extent of
stenosis. The  resulls were  expressed by coronary
atherosclerosis score (CAS), adapted from Jenkins and
co-workers {12

2} Antigen Preparation
Antigen preparation for detection of autoantibodies
againsl mod-LDL has been explained previewsly (1)
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First, native-LDL (n-LIIL) was isolated by sequential
flotation ultracentrifugation (SFUY in density gravity
belween 1020 1o 1055 piml, and in the presence of
ethylenediaminetetraacetic acid (EIYTAY,
phenylimethlsollenylgloride (PMSF), butylated bydrost-
oluene  (BIITY, sodiom azid, chloramphenicol  and
gentamycin (1,71 Then nLDL was comverted 1o
ox-LIDL and mal-LIDDL in the presence of Cou?t and
malondialdebyde, respectively (130 Antigen gquality was
evaluated by protein electrophoresis in acetate cellulose,
pH 8.6, by determination of optical density al 234 nm,
and by measuring Thicharbitoric Feactive
Substances ([THEASY (17 In addition, concentration of
antigens was delernuned by LDL protein measuring
with Lowry method (1,113,114,

acid

3) FLISA Method

Autaantibodies against mod-LIDL were detected by
an indirect ELISA methad [13,14)

‘Three  antigen preparations,  including . n-1L120,
ox-LIOL, and mal-LDL, in phosphate bullersd saline
(P15, with 10 mM phosphate and pll 7.2), were adided
Lo seperate wells of Costar 90-well microplates (10 @g
in 100y (13 Afer incubation Tor 20 b at 4°C, the
antigen solutions were cmpticd and plates were washed
three limes with PRS buffer containing 0.5 ml tween
20 and T gl bovin serum albumin (BSA), Wells were
Blocked by adding 200 ul of 1 g1 B8A per well and
incubation st 3790 for 24 (14). Adter incubation, plates
wire emplied  and washed a5 abowe, Subsequently,
100wl of patient seram in duplicate was added at a
diution of 130 in 10g0 BSA. The plates  were
incubated at 37°C for 2EL Afier washing as above,
100! of horseradish peroxidase (HRP) - conjugasted
antibemanimmunaglotding (DAKG Ll including
anttbadies  against (otal mmuanogiobuling (1717,
immunoglabulin: G (g0, and  immunoglobualing M
(lgMy, diluted and 1:300, respectively, in 10 g1 BSA,
was added to seperate wiells.

Tulile 1. Caronary arterics which were studied by angiography
T} MELCAD Main Lefl coronary ariery.

2 LA Leftanterior descending artery up 1o junction of
middle and disial third of vessel

3} 51 The proximad thind of major seplal branch of LAIL

4y D2z The progimal thind of major dmgonal branch of LA
5 CFX Cieumflex coranary artery up 1o junction of middle
amd distal thind of vesscl

6y O 2 Prowimal third of the major obtuse marginal branch
of the CEX

T ROAT Right coromary artery up and meluding the origin of
1A

&1 PIDAC Prosamal therd ol the postenor descendimg coronary
Arlery.

The plates were lelt for 1hoat 37900 and again
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washing was parformed four tmes as above, Aller las)
washing, colour was developed by incubating the plates
20 min ar room temperature with 100 plaell [reshely
preparcd . HRP O substate,  including foar 20 mg
ditwdrochlonide  [(OPD, DAKD
Ltd.y, 50wl of 30% hydrogen peroxide in 12 ml distilled
wiler (14). The reaction was stopped with 05 M
sulfuric acid, 100 piheell (133 Tinally optical density
(O was measared by BELISA reader at 492 nm (13).
Concentration resulis of autoantibodies against ox-1.131
and mal-LDL were expressed as OD o m -00 6
and O O L respectively

4) Statistical Methods
Data analysis was performed with SPS5 for windows

T3 software.  In this o stody,  we osed  -lest,
Mann-Whitney, Pearson  coefficient, and  Spearman

coethcient. Cuantitative results were expressed as mean
+ S0 and gualitative resulls as number or percent,

RESULTS

Iy Subjects” Groups

The 140 subjects in the shudy were calegorized
according o clinieal characteristics (table 2. Group |
consisted  of 0 32 subjects undergoing coronary
angiography bul with no evidence of atheroscleratic
diseases; proup 2 consisted of 79 patienms undergoing
coranary angegraphy and with evidence of anatomic
coronary disease; and group 3 consisted of 29 patients
whom had  undergone CARBG bacause ol coronary
arleny slenosis.

27 Autoantibody titers

Autoantibody titers agamst mod-LIDEL are shiwn m
table 3. swgnificam differences (p<0L05) were abtained
between lotal immuanoglobulin aeainst ox-LI (15700,

total immunoglobulin against mal-LDL o [TeT-M),
immunolobalin G against ox-L1DL {Tac-00],
mmunclabulin. Mooagainst ox-LDL (Tghd-00), and

immunclobulin M oagainst mal-LDL {TgM-M) titers
group [ oand the same titers in groaps 2 and 3. 'These
results andicare that titers o auloantibodies against
mad-L12L, except immunoglobalin G against mal-LDL
wr Tgld M, ure higher in paticnls with coronary artery
stenosis{groups 2 and 3] than normal subjects (sroup
1.
X Correlation

[l was shoem Lhat Lthere are sisnifcantly  higher
autoantibody titers agaimst mod-1L131L 0 patients with
coronary  arlery  disease. Inooorder 1o evaluate  the
relation hetween these 1iers and severily of coronary
slenoss [CAS), correlation coefficient between these
tters o ogroup 2 and Lherr CAS was anabwsed. As
indicated i table 4, no carrelation ablainged
retween autoantihodies against mod-LIL and CAS.

Wis
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Table X Patents groups
Caroups Subjeets n 2 o age {year)
I with normal angiograms 32 229 522 x 114
2 with abnermal angiogrms T 6.4 36l = 94
K undergmng CARG 25 207 350 = B4
Table 3. Antoantibadics titers in different groups
Giroups g0 I T-M IgG-00 lpG-M eM-0 Tgh-M
1 104 = 020 320 = LIN 108 £ 0.38 462 + 240 108 = 0.24 _ 612 = 234
2 L17 + 0257 410 = 1177 0 121 £ 033" 492 2 206 124 x 037 908 x 260°
3 118 = 025" 443 = 119" 121 £ 030" 476 + 188 133 £ 052" 974 £ 481"

Table 4, Corrclations betwaeen autosntibady titers and

CAN in group 2

Aurcantibodics r P
1gT-0 0z TS
lgT-M 043 0,704
IgG-0 HR BN (L2240
lgta-hd HRS 0dal
leM-0 HELEN] ARG
Lz -M 1ons 0,963

DISCUSSION

Results show that  autoantibodies  Lters against
mod-LIL are higher in patients with coronary arery
disease than normal indrviduals. This s significant for
IgT0, IgT-M, TpG-0, TeM-O, and [gM-M, but not
significant  for (g M. In addition, no  signiticant
difference  was oblained  between  Lhese and
severity of coronary  artery  discase. This  result s
compatible with that of resalls of some groups (14-17),
but 1% incompatible  with  others (1#) Buoi and
co-workers (147 reported  significant higher Tp0G-0) in
patients’ serum with coronary artery  disease  than
normal individuals, Maggi and co-workers (13} showed
that titers of 1gG-Cy, [gl-M, [gM-0r and [ghd-M were
significantly  higher o patients  wilh Severs carotid
atherosclerosis than the compared group. Bergmark
and co-workers (16) alse reported significantly higher
riters of Ig -0 in patients with carly - onset pernpeheral
vascular disease than contrel group. Howeser, Lucy amd
co-workers (177 found no significant difference in et
M orivers betecen patients  with atherosclerosis - and
control proup. The same resulls were chiained by
Wirella and co-workers (18] for Ig-C) titers on normal
and abnormal patients.

Our results abouel correlation hetween
autoanlibodies  against moed-LDL and  severity
coronary artery discase are also comparable with other

lilers

-
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studies {16-197. Maggr and cosworkers (197 reported no
significant correlation between IgG-01 Tat-M, TgM-03,
and TgM-Motters and scores of colinical evidence of
severily and extcnl of atherosclerotic lesions.

Hxistenes ot no difference between mod-LDL and
severily  of  coronary  artery  disease  and  obraining
different resulis doring  diffcrent stiodics 15 not too
SUMPrising. As we koow, one of the main fclors that
affects antihody titers in the hody s immune svstem
stimulation. Atherosclerosis s a vast speclmam of one
disease which generally beging in childhood, progresses
during early adulthood and finally presents the clinical

complicatioms Juning  middle  to late  adulthood.
Therefore, it 08 expected  that  aclive  stages  of
atheropenesis  ad  developing  lesions,  which  are

accompained with higher production of mod-LIL and
immane  syslem stmulation,  oceur before dlincal
presentation, In o other words, at the testing time,
atherosclerotie lesons are probahbly relatvely stable and
inactive, and aso LDL oxidation and immune system
stimulation have been decreased. A o oresull, paticnts
might have had Migher liters in the past, but their Llers
have heen decreased by stabilization of atheroselerotic
fesions. We conclude that patients with more scvere
slenosis are probably inothe partially inacti slage of
the disease, whereas patients having less severe lesion
are ab the early stage and have active lesions (177,
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