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Background:  Myocardial infarction requires early diagnosis for patient benefit. One of the cause of myocardial 
infarction can be ischemia. In ischemia, there is reduction in cobalt binding affinity of albumin, due to the free radical 
damage of N-terminal site, which is cobalt binding site of albumin molecule. This modified albumin is called as ischemia 
modified albumin (IMA). 50 patients of diagnosed myocardial infarction (MI) and 50 healthy control group were Method:
evaluated for serum ischemia modified albumin level using albumin cobalt binding method by colorimetry. Result: 
Total of 100 subjects were evaluated. 50 cases (15 female& 35 male) of myocardial infarction and 50 healthy controls 
(19female & 31 male) were studied. In our study mean level of serum IMA was found to be 0.46±0.26 ABSU in control 
group & 0.91±0.24 ABSU in cases of MI. Serum level of ischemia modified albumin level is significantly raised in cases of 
MI as compared to healthy control group (p=0.01). Ischemia modified albumin evaluation may be helpful Conclusion: 
in identification of myocardial ischemia.
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INTRODUCTION:
Myocardial infarction (MI) is one of the major causes of 
disease and death worldwide (1). In India, the number of 
deaths by ischemic heart disease has increased from 1.17 
million in 1990 to 17.9 million by 2020(2) .The MI is a condition 
associated with ischemia that manifests, when an 
atherosclerotic plaque ruptures and develops into thrombus 
which occludes the coronary artery totally or partially, 
resulting in restricted blood supply to the heart(3).

The Characteristics Of Myocardial Infarction Are:1) 
Symptoms of acute ischemia (chest pain) radiating toward left 
arm, epigastric discomfort, breathlessness, nausea and 
vomiting³ ,( 2) new significant electrocardiogram (ECG) ST-
segment/T-wave changes or left bundle branch block, 
(3)appearance of pathological ECG- Q waves ,(4) raised level 
of enzymes in the blood[Total creatine kinase (CK)  , 
CK-myocardial band (CK-MB) ,Cardiac troponin–I(Trop-I), 
aspartate amino-transferase (AST) and lactate de 
hydrogenase (LDH)] (4). 

The major risk factors are hyperlipidemia, diabetes, smoking, 
hypertension, age. All these factors contribute to the 
formation of atherosclerotic plaque. The cause of myocardial 
infarction other than formation of atherosclerotic plaque can 
be due to prolonged vasospasm(4).

Acute myocardial infarction is diagnosed with the help of 
level of biomolecules in serum, e.g- creatine kinase (CK-MB), 
troponins (T & I) along with ECG and clinical features (5).  

Recent research has found that ischemia modified albumin 
(IMA) is produced due to ischemia. Ischemia gives rise to 
change in the structure of the N-terminus of serum albumin 
such that it reduces its binding capacity for transitional metals 
such as cobalt (2). IMA formation is an auto degradation of N-
terminal region. The �-amino group of Asp1 exhibits 
nucleophilic properties caused by the dissociation of a 
carboxyl group and the release of a proton. A nucleophilic 
attack of Asp1 amine nitrogen on the carbonyl of the peptide 
bond between Ala2 and His3 leads to its cleave and release of 
a cyclic dipeptide. As result, truncated albumin cannot bind 
transition metal ions (11,15).

The half life of human serum albumin is 19–20 days. IMA 
returns to the baseline rapidly after an ischemic cardiac 

event. This indicates that alteration in albumin is transient and 
reversible, not definitive chemical alteration. There are no 
data that focus specifically on IMA clearance apart (12).

Currently available biochemical markers to become positive 
for identification, proteins have to leak out of the myocytes, 
which becomes possible only when sufficient amount of cell 
death has already taken place (6). Therefore, the need of a 
biomarker that can be detected at ischemic stage before 
stage of necrosis, are needed (2,6).

MATERIAL AND METHODS: 
Study was hospital based , observational  ,cross sectional 
study conducted in the Department of Biochemistry and 
Department of ACI, Pt. J.N.M. Medical college & Dr B.R.A.M. 
Hospital Raipur (C.G.).

We collected 5 ml of venous blood samples from 50 
(35male,15female) diagnosed case of myocardial infarction 
within 24hour of hospital admission with usual precautions in 
a plain vial. Previous history of myocardial infarction, 
congestive cardiac failure, any malignancies, renal 
disease,hypoalbuminemia and age<18yrs were excluded 
from our study.

5ml of venous blood was also collected from 50 (31male, 
19female) healthy controls with normal electrocardiogram 
and no his tor y of  chest  pain, any mal ignancies, 
hypoalbuminemia,  renal disease and all are above 18 years of 
age.

The data collection for the study was done between February 
2022 to July 2023. Written informed consent obtained from all 
patient or relative and volunteers, after explaining the 
procedure, possible risks & hazards in their native language.

Serum was separated after allowing the samples to clot for 
half an hour at room temperature and then centrifuged the 
samples at 1000-1500 rpm for 20 minutes. The serum thus 
obtained was utilized for measurement of Ischemia modified 
albumin level.

Myocardial ischemia gives rise to change in the structure of 
the N-terminus of serum albumin, such that it reduces its 
binding capacity for transitional metals such as cobalt (7). 
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Hence the albumin cobalt binding test (ACB Test) by 
colorimetry is used for measuring IMA (Ischemia modified 
albumin).

In the ACB Test, 200 µl of a patient sample and 50 µl of cobalt 
chloride (Co II) working solution (1g/L), are incubated for 10 
minutes. During incubation, the Co (II) binds to the N-
terminus of unaltered albumin in the sample; albumin for 
which the N-terminus is altered as a result of ischemic 
processes binds to the Co (II) to a far lesser extent. After 
incubation, 50 µl of dithiothreitol (DTT) working solution 
(1.5g/L) is added to the mixture. 

DTT forms a coloured complex with Co (II) that is not bound at 
the N-terminus of albumin, and this complex is measured 
colorimetrcally at 470nm after adding 1ml of 0.9 N sodium 
chloride. The blank was prepared similarly without DTT (8). 
The concentration is directly proportional to the 
concentration of the coloured complex or the colour intensity 
of the solution and the result were presented in Absorbance 
unit (ABSU) (8,9).

Statistical Analysis:
 Statistical analysis were performed using SPSS (version 20.0). 
The continuous data is presented as mean, range and 
standard deviation. Between group analysis was done by 
independent t-test and within group analysis was done by 
one-way ANOVA test. Differences were considered 
significant when probability level of p < 0.05.

RESULTS:
In our cross- sectional study, we include total of 100 subjects. 
50 cases (15 female& 35 male) of myocardial infarction and 50 
healthy controls (19female & 31 male). The mean age of the 
control group is 36.62± 8.85 years   and case are 47.16± 9.69 
years. Serum ischemia modified albumin (IMA) was found to 
be 0.46±0.26 ABSU in control group. The mean of serum IMA 
level cases of MI found to be 0.91±0.24 ABSU. 

Mean serum level of ischemia modified albumin level is 
significantly raised in cases of MI as compared to healthy 
control group (p=0.01) which is p<0.05. Mean serum 
ischemia modified albumin (IMA) level found to be higher 
(1.03 ABSU) in cases of anterior wall myocardial infarction 
than the mean of serum IMA level (0.74ABSU) in cases of 
Inferior wall myocardial infarction.

LVEF (left ventricular ejection fraction) was categorized in 
three group -(a) upto30% LVEF,(b) 30-40 % and( c) 40-50 % 
.Regional wall motion abnormality is categorized into two 
groups - (a) Large anterior descending artery  (LAD) territory 
and ( b) Right coronary artery(RCA) territory.

Our study we observed that, the serum level of IMA was found 
to be higher in cases of lower left ventricular ejection fraction. 
Thus the association of  serum IMA level of MI with left 
ventricular ejection fraction was significant( p=0.03). 

DISCUSSION: 
Myocardial infarction (MI) is one of the major causes of 
mortality and morbidity worldwide. The MI is a condition that 
can be due to ischemic heart disease or coronary artery 
disease and it becomes manifest when an atherosclerotic 
plaque ruptures and a develops into thrombus which 
occludes the coronary artery totally or partially ,results in 
restricting blood supply to the heart¹.There is need of 
biomarkers that can detect myocardial infarction at early 
stage of infarction ,before the stage of cell necrosis(10).

Mean serum ischemia modified albumin (IMA) was found to 
be 0.46±0.26 ABSU in control group and cases of MI found to 
be 0.91±0.24 ABSU. Serum level of ischemia modified 
albumin level is significantly raised in cases of MI as 
compared to healthy control group (p=0.01) which is p<0.05. 
Hence,serum IMA level is significantly associated with 
myocardial infarction.

Myocardial ischemia precedes myocardial infarction is 
associated with change in human serum albumin that results 
in decreased divalent cobalt binding to albumin (10). Our 
results have demonstrated that there is significant difference 
in serum ischemia modified albumin of patients of myocardial 
infraction as compared to healthy volunteers. Chawla R et al 
(5) ,Aysun T et al(9) ,C.Bhakthavatsala R  et al(2) , Ahmet H 
et al (15) also found similar results .

Rapid diagnosis of myocardial infarction is at utmost 
importance because it is reason for high death rate and major 
cause of death worldwide (1,7).Currently used biomarkers 
are markers of  cell necrcosis (13).IMA can be one such 
marker which can detect ischemia before necrosis.Xin C at al 
(14) studied IMA and coronary collateral circulation(CCC) 
and showed that high IMA is an independent predictor of 
CCC formation. In our study we compared extent of blockage 
collateral circulation (via echocardiography) and serum IMA 
level. Our results showed that lower left ventricular ejection 
fraction(LVEF) group have higher serum IMA level(1.03± 
0.18ABSU) as compared to serum levels of higher LVEF  
group(0.83 ± 0.25 ABSU).

IMA is indicator of ischemia, not infarction. Myocardial 
ischemia may proceed to infarction. Thus, IMA could detect 
myocardial ischemia, which would be beneficial in lowering 
mortality rate due myocardial infarction (2).

CONCLUSION: 
In our present study, we observed that higher serum IMA 
levels in patients of myocardial infarction as compared to 
healthy subjects.Our study observed that  serum level of IMA 
was found to be higher in cases of lower left ventricular 
ejection fraction .Thus,there may be association between 
degree of blockage and IMA level .Further studies are 
needed as our study have some limitations.

Limitation: 

PARAMETERS CONTROL
N=50

CASE
N=50

p

Age (Years) 36.2 ±8.85 47.16 ±9.69

Gender(M/F) 31/19 35/15

S. IMA (ABSU) 0.46± 0.15 0.90± 0.24 0.001

Anterior wall MI (n=28)
Inferior wall MI (n=22)

1.03±0.19
0.74±0.18

0.71

LVEF
Upto 30% (n=8)
30-40%(n= 13)
40-50% (n=29)

1.03±0.16
0.95±0.19
0.83±0.25

0.03

RWMA
LAD Territory (n=28)
RCA/LCX Territory (n=22)

1.03±0.19
0.74± 0.18

0.71
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The sample size of study could have been more which could 
have given more reliable result. We did not do serial 
evaluation of IMA and follow-up. The ACB test (colorimetric 
assay) was used which is indirect measurement of IMA 
production.
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