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Summary

Objective: The importance and reflection of Ip(a), apo Al,
B and apo Al/apo B besides the classical lipid pe
investigation in the evaluation and plan of manage
of the pdients with coronary artery disease has |
investigated.

Institution: Mersin University School of Medicine.

Materials and Method: The patient and the control grol
were determined by coronary angiography. The extd
coronary artery disease was detiered by the number
attacked vessels and the severity of the diseas
determined by obstruction coefficient and sewv
coefficient. Lp(a), apo Al and apo B were determibg
immunoturbitometric methods.

Results: We found out that Ip(a), apo Al, a@® and ap
Al/apo B are important determinants in the extend
clinical appearence of coronary artery disease.ai¥e
found out that apo Al, apo B and apo Al/apo B
important factors in the severity of coronary ar
disease and influence the management protocols.

Conclusion: We beleive Ip (a), apo Al and apo B values
be used together with the traditional lipid profifethe
evaluation and planning of management of a patigthi
coronary artery disease.

Key Words: Coronary artery disease, Lp (a), Apo Al,
Apo B

T Klin J Cardiovascular Surgery 2002, 3:82-87

Amag: Koroner arter hastah tanisiyla izlenen hastale
degerlendirilmesi ve tedavilerinin planlanmasindaegel
neksel lipid profilinin yaninda Lp (a), apo Al, @B v
apo Al/apo B dgerlerinin de 6nemi asarildi.

Calismanin Yapildigi Yer: Mersin Universitesi Tip Fakiilse
Hastanesi.

Materyal ve metod: Hasta grubu ve kordl grubu koron
anjiografi ile belirlendi. Koroner arter hasfahin yay-
ginhgl tutulan damar sayisina goseldeti ise tikaiklik
ve siddet katsayisina gore belirlendi. Lp (a), apo &
B seviyeleri imminotiurbitometrik metodlarla saptandi

Bulgular: Lp (a), apo Al, apo B ve apo Al/apo Bgilerinii
koroner arter hast@inin yayginlgi ve klinik seyrini
onemli belirleyicileri oldgu tespit edildi. Ayrica apo ¢
apo B ve apo Al/apo B seviyesinin koroner arter hasta
ginin siddetinde 6nemli faktorler oldiw ve tedavi prat
koluinll etkiledgi belirlendi.

Tartisma: Koroner arter hastalarinin gerlendirilmesi v
tedavilerinin planlannsnda Lp (a), apo Al, apo B
apo Al/apo B dgerleri geleneksel lipid profili ile birlik
kullanilabilir.

Anahtar Kelimeler: Koroner arter hasta, Lp (a), Apo Al,
Apo B

T Klin Kalp-Damar Cerrahisi 2002, 3:82-87

Lipoprotein a [lp(a)] is a recently discovered artery disease (CAD) (1-4). Lp (a) is a plasma li-
risk factor for coronary atherosclerosis. A number poprotein whose structure contains a low density
of recent studies have shown that increased plasmbpoprotein (LDL) like moiety, in which apolipo-
concentration of Ip (a) is associated with coronary protein B [apo (B)] component is covalently linked
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to the unique glycoprotein apolipoprotein (a) [apo congestive heart failure, severe aortic stenosis,
(a)]- Apo (a) is a hydrophilic glycoprotein of plas other severe systemic diseases and left main coro-
minogen family. It acts as a competitive inhibitor nary artery disease were excluded from the study.
of the tissue type plasminogen activator and inhi-

bits the generation of thrombolytic enzyme plas- Coronary Angiography

min. Based on the similarity of Ip (a) to both LDL Selective coronary angiographies were per-
and plasminogen gives Ip (a) potential atherogenicformed with the Judkins technique. The recorded
and thrombogenic roles (5,6). In this article we sineangiograms were evaluated by two specialists
aimed to establish the role of Ip (a) whose athe-in cardiology and one cardiovascular surgeon
rothrombogenic feature has been identified, in theknowing nothing about the clinical status of the
extend and severity of CAD and its effect on the patients. The number of diseased vessels were
clinical appearance. We investigated this interac-taken into consideration to express the extend of
tion in 92 patients who had stable or unstable-angi atherosclerosis and the severity of the disease was
na pectoris and whose coronary lesions were dedetermined by obstruction coefficient (OC) and

termined by coronary angiography. severity coefficient (SC). OC was calculated by
_ taking the mean of maximum obstructions in three
Materials and Methods of the coronary artery branches (LAD, Cx, and

In Mersin University, School of Medicine, RCA). If the diameter of one of these main
Departments of Thoracic and Cardiovascular Sur-pranches happened to be less than one mm. the
gery and Cardiology one hundred and seventy sixdiameter of its substitude was taken into considera
patients were included in this study. 92 of the pa-tion. The SC, which is more sensitive in estimating
tients who underwent percutaneous transluminalthe severity of the lesion, was calculated as fol-
coronary angioplasty (PTCA) or coronary bypasslows: All 3 major branches were divided in three
grafting (CABG) surgery with diagnosis of 50% of equal segments. Three points were assigned to the
stenosis at least in one of the coronary arterieproximal segments, two points were assigned to
constituted the study group and the other 84 pathe middle segments and one point was assigned to
tients whose coronary angiographies turned out tathe distal segments. The first diagonal, first akept
be normal constituted the control group. Stableand obtuse marginal arteries were divided into two
angina pectoris was expressed by the patients asegments and two points were assigned for prox-
pain over the chest starting with exercise and-recoimal parts and one point was assigned for each
vering with rest or by using nitrates or both amtl d  distal part for these branches. The second diagonal
not change during the last three months. Unstablesecond septal, the posterior descending arteres an
angina pectoris was determined according to theother equally calibrated arteries were assigned 1
Braunwald classification. Unstable angina pectorispoint. The remaining small arteries were assigned
was described as pain with a crescendo in charactepne-half point. In case of a hypoplastic main coro-
in rest or with minimal exercise without the enzy- nary artery branch (diameter less than one mm.)
matic and electrocardiographic (ECG) changes ofthe dominant diagonal, septal or marginal branch
myocardial infarction (MI). The conventional risk was accepted as the main coronary artery branch.
factors for CAD (smoking, hypertension, family The maximum obstruction of each segment (in two
history, diabetes mellitus) height and body weightsdecimal points: 0.00) was multiplied by the num-
of all the patients were recorded. Venous bloodber assigned to that segment. The final score was
samples for lipid profiles were collected from the obtained by the summation from the scores of the
patients after a 10 hours fasting before taken tosegments of all the vessels. Only lesions greater
angiography_ Patients receiving estrogen rep|aceihan 50% were included in the calculations.
ment therapy, antilipidemic therapy and/or having
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Statistics
SPSS 10.0 computer program (Chicago,

THE ROLE OF LIPOPROTEIN (A), APO Al AND APO B

Table 1. Baseline characteristics and conventi
coronary risk factors of the patients.

lllinois Software) was used for calculations of

statistical analysis. The results are expressed i, o n=al n=51 n=84
aracteristics group 1 group 2 group 3

terms of mean + SD. A p value of <0.05 was age (years) 57+9 60+10 56+8

considered to be significant. The descriptive Male/lzzer(lga;e 2(32%;3 g?zllgi 5;(/233)

. . BMI>25 (% 11 13(25) 1

statlstlcs_ are arr_anged as tables. The _varlable_s IHypenension %) 17(41) 25(49) 34(40)
(a), apolipoprotein A | (apo Al) and apolipoprotein Diabetes mellitus (%) 9(22) 12(23)  17(20)
i ; Smoking(%) 21(51) 28(56) 38(45)

B (apo B_) and stapdard lipid profile were Family history (%) 14(34) 10(37) 21(25)
compared in both patient group and the controlsingle -vessel disease (%) 12(29) 1427)
group using analysis of variance test. We also useDouble-vessel disease (%) 13(31) 13(25) -
Triple-vessel disease (%) 16(39) 24(47) -

the aqalysis of variance test in analyzing theogffe Group 1 :Patients with stabile angina pecoris
of variables on the number of vessels affected. Th«Group 2: Patients with unstable angina pectoris
discrepant group was determined by Tukey testGroup 3: Normal patients
. . .. . BMI:Body mass index
The interaction between the lipid profile, Ip (a),
apo Al, apo B and SC and OC which determines
the severity of the coronary artery disease was
analysed by multiple regression analysis. Student -Table 2. Lipid profiles of the patients with stal

t test was used in comparing the CABG and PTCAangina pectoris, unstablengina pectoris patier
and the control group.

groups.
Measurements of lipids, Ip (a), apo Al, apo B: Lipid Profiles Group 1 Group 2 Group 3
Triglycerides (Tg), total cholesterol (TC), andtig TC (mg/d) 195438 210452 173£35

o . HDL(mg/dl) 42+9 3548 4449
density lipoprotein — C (HDL-C) were analyzed | p| imgidi 125429 138+38 06429
with  GP=/PAP, = CHOD/PAP  enzymatic Tg( ()m(g/dll)dl) 132+60 182460 134146
: - - Lp(a) (mg 45+12 62423 18+10
colorlmefmc m(_athod_ and direct CHOD/PAP ApoAl (mg/dl) 82429 71426 130427
enzymatic colorimetric method respectively. Low ApoB (mg/dl) 156423 169+38 117426
0.62+038 0.48+030 1.1+024

density lipoprotein — C (LDL-C) is calculated from AROAI/ApoB : : :
h . t . the Fried IdGroup 1:Patients with stable angina pectoris
the primary measurements using e Frie \{V& Group 2:Patients with unstable angina pectoris
method. Lp (a), apo Al and apo B were determinedGroup 3: Normal patients

by immunoturbitometric methods (7).

The analysis of all these parameters were
performed by Cobas Integra 700 (Hitachi Modular
Systems) biochemical analyser (Roche
Diagnostics, GmbH, Mannheim, Germany).

compared to the control group and Tg and TC
values were significant in patients other than the
control and stable angina pectoris group. When a
comparison between the stable angina and unstable
Results angina pectoris groups was done it was found out

Baseline characteristics and conventional that Tg, HDL, Ip (a), apo Al, apo B, apo Al/apo B
coronary risk factors of the patients are Were the determinants.
summarised in Table 1. The lipid profiles of the The data concerning the extend and severity of
patients with stable and unstable angina pectorighe disease are given in Tables 3 and 4. When table
and the control group are given in Table 2. Lp (a),3 is examined it is observed that LDL, Ip (a), apo
apo Al, apo B and apo Al/apo B variables were Al, apo B and apo Al/apo B are commonly
significantly different in 3 groups. TC and LDL-C determinants in the number of attached vessels;
values were significant in patient groups when either one, two or three vessels are attachedlprhe
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Table 2. Relationship betweethe lipid profiles ¢

the patients and the number of attac
vessels.

The number of attackedsels
Lipid profile 0 1 2 3
TC(mgy/dI) 17335  194%38 20652  207+48
HDL(mg/dI) 41+10 38+10 37+9 39+9
LDL(mg/dl) 96429 127431 13338 134#35
Tg(mg/dl) 134+46 169468 15566 158463
Lp(a)(mg/dl) 18+10 37+13 45+18 72421
ApoAl (mg/dl) 130427 98427 84+24 57+14
ApoB (mg/dl) 11743 13645 15245 189+4
ApoAl/ApoB 1.11+0.24  0.81+04 0.61+04  0.32+03

Table 4. Relationship between the lipid profiles
the patients and the severity of CAD

p value
Lipid profile ocC SC
TC 0.12 0.98
HDL 0.08 0.14
LDL 0.14 0.5
Tg 0.64 0.07
Lp(a) 0.03 0.98
ApoAl 0.001 0.001
ApoB 0.001 0.001
ApoAl/B 0.15 0.01

Table E. Lipid, Ip(a), apo Al, apo B and a
Al/apoB values of the patients who underv
CABG or PTCA.

Levene’s test for equality of variances

Lipid Profile CABS PTCA F Sig.
TC 200+45 20447 ,025 ,875
LDL 133434 132435 ,071 ,791
HDL 388 38+9 414 ,522
Tg 148456 165+68 ,870 ,354
Lp(a) 61+21 52424 1,015 ,316
ApoAl 60+16 83+28 27,758 ,000
ApoB 181428 157+42 17,926 ,000
ApoAl/ApoB ,35 ,62 27,037 ,000

Nehir SUCU ve Ark.

were effective in SC. Table 5 summarizes the
evaluation of the data of the patients who
underwent either CABG or PTCA. The apo Al,
apo B and apo Al/apo B values were found to be
significant in patients who were decided to be
operated.

Discussion

Because of its structural properties Ip (a)
contributes to atherothrombotic risk by multiple
mechanisms; increased cholesterol deposition,
enhanced oxide LDL in the arterial wall and
impared fibrinolysis. However at the present time
some studies have also shown that Ip (a) can be
modified by oxidation (both chemical and cellular
mediated) in a fashion similar to LDL and than be
taken up by macrophages; where it promotes their
transformation into foam cells which perpetuate
the development of the atherosclerotic plaque (2, 5
8). Numerous epidemiological studies have also
found a positive association of high serum Ip (a)
concentrations with CAD (1-3). The meta analysis
of prospective studies (mean follow-up 10 years)
of John Danesh et al. provides the most reliable
assessment so far of the association between
plasma Ip (a) and CAD. It indicates that people in
the general population with Ip (a) levels in the to
third of baseline measurement are at 70%
increased risk of CAD compared with those in the
bottom third (4). With this shown effect of Ip (a)
investigations are carried on to figure out thesrol
of Ip (a) in the extend and severity of CAD and its
clinical manifestations (8-11). Zampoulakis et al.
put forward the effect of Ip (a), HDL and LDL in
the number of attacked vessels (11). In our study
we found out that together with Ip (a) LDL, apo
Al, apo B, apo Al/apo B are also effective in the
number of attacked vessels, however Schwartzman
et al. reported that Ip (a) has no role (10). In
another report the apo Al levels and apo Al/apo B
ratio was found to be effective (12). Cerne
suggested that apolipoproteins especially the apo
B/apo All ratio were better indicators of the pre-

(@), apo A and apo B variables were effective insence and the extent of coronary and carotid
OC and apo Al, apo B and apo Al/apo B variablesatherosclerosis (13). In an effort to evaluate the
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severity of CAD we estimated the importance of Ip
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