
Introduction

Coronary artery disease (CAD) is one of the leading

causes of death from global point of view. The

identification of subjects at risk of developing CAD is

an important public health issue1. Atherosclerosis is

the underlying cause in more than half of the patients

with CAD2. Dyslipidemia is the corner stone of

atherosclerotic process. Commonly  serum total

cholesterol ( TC), triacylglycerol (TAG), High density

lipoprotein cholesterol (HDL-C),Low density

lipoprotein cholesterol (LDL-c) are used for

identification of  person at risk of CAD. However

serum TC can not discriminate well between

individuals developing CAD and those who does not;

since the TC as a whole without its functional breakup

to atherogenic and antiatherogenic potential is a poor

indicator of the atherosclerotic scenario3.

Traditionally serum LDL-C and HDL-C are regarded

as the  marker of atherogenic and antiatherogenic

measure respectively, but it is not infrequent for an

individual to develop CAD with traditional lipid

profile well within desired level, because LDL-C and

HDL-C are not the complete representation of

atherogenic and antiatherogenic lipoprotein

.Important atherogenic lipoprotein are chylomicron

(CM), chylomicron ramnant (CMR), very low density

lipoprotein(VLDL), intermediate density lipoprotein

(IDL), low density lipoprotein (LDL), and

lipoprotein(a) [LP(a)]; all of which contain apoB.

Although HDL is treated as antiatherogenic but the

different subtypes of HDL have different degree of

antiatherogenic potential; some subtype believed to be

rather atherogenic and all subtypes do not containing

apoA1.It is claimed  that HDL contain apoA1 are

antiatherogenic  since apoA1 stimulate LCAT and

thus help in reverse cholesterol transport (RCT) by

facilitating HDL maturation. HDL containing apo-AII

counter act the RCT since apo-AII inhibit the LCAT.

So the antiatherogenecity of   HDL1 which has no

apoA1 (contain only apoE) and that of other HDL

subtypes with apoAII is doubtful. So HDL-C cannot

represent complete antiatherogenic potential of HDL4.

With this perspective recently the major apolipoproteins

like apoA1 and apoB have received attention and

addressed as the major determinant of the metabolic

fate of different lipoprotein5. The CAD has been found

to be positively correlated with apolipoprotein B and

inversely correlated  with apolipoprotein A1
6. 

ApoA1 stimulate the reverse cholesterol transport

(RCT), decrease the extent of lipid deposition and

also inhibit the infiltrating monocyte/macrophages in

Serum Apoprotein ( ApoA1 and ApoB) 
in Myocardial infarction

KA JHUMAa,  MM HOQUEb

Summary:

30 diagnosed cases (Male26, Female 4) of MI (myocardial
infarction) with the mean age of 55.5±9.8 years (range 40-
70 years) were included in a case control study to evaluate
their apoprotein status. Serum apoA1 and apoB were
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matched   healthy control subjects. Mean serum apoA1
concentration found significantly low in MI cases (
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also found significantly higher than that of control
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concentration stand for relatively more comprehensive
measure of antiatherogenic  and atherogenic potential
respectively rather than the traditional lipid profile ;
measurement of this apoprotein and their ratio may be
more robust and  specific marker for identification of
individuals at risk of MI even in individuals with normal
traditional lipid profile.  
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aortic intima which initiate the initial stage of fatty

streak formation7. Reduced plasma level of ApoA1

was found in  AMI patient8. ApoA1 level can be used

to predict future CAD among the young and in adult

not yet manifestating the disease9. Although HDL

considered to be rather antiatherogenic but some

HDL subtype (e.g. HDL1) have recently being

identified to be atherogenic and they contain no

ApoA110. So the individuals with normal or even

raised HDL-C may be found to have CAD due

probably to the predominance of HDL1 subtype or

the HDL subtypes without apoA1. Therefore ApoA1

rather than HDL-C seems to be more reliable assessor

of antiatherogenic potential.

Increased level of plasma apoB was shown to be a risk

factor for atherosclerosis2. Apo B moiety of LDL

seems particularly important for its atherogenicity,

because lipoproteins without apo-B apparently do not

produce atherosclerosis11. LDL are heterogenous   in

size and density and composed of fifteen different

subtypes. Smaller and denser LDL subtypes (eg .LDL

4 ,5,6 etc ) are lipid depleted particles (less cholesterol

containing) but more atherogenic than larger LDL

subtypes (eg LDL 1,2,3 etc) which are relatively lipid

rich but all LDL subtypes plus other    apo-B

containing atherogenic lipoproteins contain identical

& equal apo-B content irrespective of their varied

cholesterol content. CAD patients are likely to have

more smaller and denser LDL particle. Therefore

LDL-C is an inadequate measure of LDL

atherogenicity12,13,14. Measuring ApoB provides a

direct estimate of the total number of LDL particles

irrespective of their sub types15.  So only the LDL-C

measurement is a poor reflections of atherogenicity;

rather ApoB stands for the complete and

comprehensive picture of atherogenic risk. Because

apo-B accounts all known atherogenic LP (in addition

to LDL) and also the number of various LDL subtypes.

The CAD patient had significantly lower ApoA1 but

higher ApoB. Both ApoA1  and B had significant

discriminative power between CAD patients and

normal individuals. So measurement of serum apoA1

& apoB appears to be more judicious clinically.

Materials and Methods

This case control study was carried out from july

2003 to June 2004 in the Department of

Biochemistry, Dhaka Medical College, Dhaka in

cooperation with the immunology Dept , BIRDEM,

Dhaka. Ethical clearance was taken from Ethical

committee of Dhaka Medical College. A total 50 non

smoker, non-alcholic subjects free from DM, renal

disease, thyroid disease, liver disease and having no

history of taking antihypertensive or

antihyperlipidemic drugs were studied. Fasting blood

glucose, serum creatinine, TSH, serum bilirubin &

ALT were measured in all study subjects to exclude

DM, renal diseases, thyroid & liver diseases. Among

the study subject 30 were the diagnosed MI cases

collected from Cardiology ward in Dhaka Medical

College and 20 were age and sex matched healthy

control selected from colleagues & relatives. All

study subjects were included after taking their

informed written consent .MI diagnosis based on

characteristic chest pain, ECG finding and rise and

fall of serum cardiac marker.

5 ml fasting venous blood was collected from each

subject with all aseptic precautions and allowed to

clot at room temperature & centrifuged for 10-15

minutes at 2500rpm. The separated serum was stored

frozen at -350 c until used for the measurement of

apoprotein (apoA1 and apoB).

Laboratory Method Serum apoA1 & ApoB

concentration was estimated by immunonephelo-

metric methed with commercially available kits using

BN system of Dade Behring Marburg GmbH, USA
16,17. Results were express as their mean ± SD

(Standard deviation) 

Statistical Analysis: The result were analysed in SPSS

by using unpaired student t-test, P< 0.05 were taken

as a level of significance.

Results 

Study subjects were grouped as Group -I (30 MI

cases,) and Group-II (20 normal control). Group-I

included 26 males (86.6%) and 4female (13.3%) of

age range 40-70 years. In Group-II , 16 male (80%)

and 4 female (20%)  normal control were selected

with age range 40-70 years. (Table -I) .

Table-II shows the serum apoA1 & apoB

concentration in different Groups. In Group-I (case)

mean apoA1 concentration found 91.84± 11.2 mg/dl
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with the range 68.0- 105.0 and that of apo B

concentration found 135.3±23.0 mg/dl with the range

106.0-187.0. In Group-II (Normal control) mean

apoA1 concentration was 123.2±10.5 mg/dl with the

range 105.0- 145.0 and of apoB concentration was

66.2± 10.0 mg/dl with the range 55.0-94.9

respectively. In MI cases apoB found significantly

increased and apoA1 found significantly decreased

compared to control.

Table III shows the comparison of ratio of

apoB/apoA1. The ratio in group1 (cases) and group II

(normal control) were 1.49±0.30 and 0.54±0.10

respectively, which was found significantly elevated

in case compared to normal control.        
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Table1

Age & sex distribution of study subjects

Study Subject Age (year) Sex

Mean ± SD Age range Male Female

MI cases (Gr-I)

(n=30) 55.5 ± 9.8 40-70 26 4

Normal Control(Gr-II) 

(n=20) 52.6 ± 9.6 40-70 16 4

Table II

Serum A1 and Apo B concentration of the study subjects

Parameter

Mean ± SD Group I (cases) Group II (Control) Level of significance

n=30 n=20 (p-Value)

Apo A1 (mg/dl) 91.84 ± 11.2 123.2 ± 10.5 0.001

(68.0 – 105.0)* (105.0 – 145.0)*

Apo B (mg/dl) 135.3 ± 23.0 66.2 ± 10.0 0.001

(106.0 – 187.0)* (55.0 – 94.9)*

P value reached by unpaired t test           * Paranthesis shows range 

Table III

Comparison of the ratio of Apo B / Apo A1 between study subject.

Parameter Group I (cases) Group II Level of significance

(p-Value)

Apo B / Apo A1 1.48 ±  .03 0.54 ± 0.1 0.001

P value reached by unpaired t test     
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Discussion

In this study MI patients found to have serum apoB

concentration significantly increased and apoA1

concentration significantly decreased in comparison

to control. A similar phenomenon  was reported in

many other studies around the world.18,19,20,21,1,22,23,24,25.

Atherogenic lipoproteins particles are heterogenous

with respect to their cholesterol content but

homogenous with respect to their apoB content .So

serum apoB more accurately reflects the total number

of circulating   atherogenic particles which their total

cholesterol content cannot. For example small dense

LDL particles are cholesterol depleted compared to

large LDL particles but all LDL subtypes contain one

molecule apoB .So the number of circulating LDL

particle is more accurately measured by their apo-B

content rather then LDL-C. Although about 70% of

plasma cholesterol is carried by LDL but apart from

LDL, there are number of other highly atherogenic

circulating lipoproteins, all of which contain apo-B.

Therefore serum apoB is the more comprehensive

and reliable marker of atherogenicity rather than the

LDL-C alone26,27,28.

HDL is regarded as an anti-atherogenic   lipoprotein.

Various subtypes of HDL (e.g. HDL1, HDL2, HDL3

etc.) has been described which differ from each other

with respect to their apoprotein and

antiatherogenicity. To be a antiatherogenic, HDL

needs to contain apo-A1 which is not true for all HDL

subtypes (e.g. HDL1 contain no apo A1)10. Therefore

it mightbe possible for an individual to present with

MI having normal HDL-C but decreased serum

apoA1 concentration due to predominance of HDL1

subtype or the HDL subtypes without apoA1.

Conclusion:

It can be concluded from this study that; serum

ApoA1 and ApoB are more reliable tool to assess and

evaluate the atherosclerotic disorders specially the

CAD. Therefore if accurate precise and affordable

standardized methods be come available for the

measurement of apoA1 and apoB, these apoproteins

measurement may be recommended as a routine

laboratory test to evaluate the MI patient & to assess

the risk of MI.  
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