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ABSTRACT

Introduction: Cardio-vascular diseases are the  most common  cause of death in India from the age 

of 25 to 69 years. Atherosclerosis seems to be a chronic inflammatory condition that is converted to 

an acute clinical event by the induction of plaque rupture. Ceruloplasmin is an inflammation 

sensitive as well as an acute phase protein. The purpose of the study is to determine the efficacy of 

ceruloplasmin as a diagnostic tool in Acute Myocardial Infarction (AMI). Its efficacy is also tested 

and compared with (high sensitivity C-Reactive protein) hs-CRP whose diagnostic potential is also 

assesed.

Aim& Objective: To evaluate the role of serum ceruloplasmin levels in Acute Myocardial 

Infarction.

Materials and Methods: Age matched 107 persons were enlisted in the study out of which 51 were 

AMI patients and 56 were controls. Routine blood investigations were carried out along with serum 

Ceruloplasmin and hs-CRP.

Results: The cases and controls were age matched. Levels of Ceruloplasmin was significantly high 

in the present study suggests that Acute Myocardial Infarction is an inflammatory event. Blood 

glucose and urea levels in the cases were found to be significantly higher than the controls. But there 

was no significant difference in creatinine levels between cases and controls. This study has showed 

that ceruloplasmin is a more sensitive and specific indicator of Myocardial Infarction than C-

Reactive Protein.

Conclusion: The present study concludes that Serum Ceruloplasmin levels are a better indicator of 

Myocardial Infarction than C-Reactive Protein due to better specificity and sensitivity at a 

diagnostic cutoff of 60mg/dl is proved.

Keywords: Ceruloplasmin, C-reactive protein, Myocardial Infarction, Inflammation and Oxidative 

stress.

INTRODUCTION:

ardiovascular disease (CVD) are the top 

most reason of death in India from the age 
1cof 25 to 69 years.  Cardiovascular disease 

and Myocardial Infarction (MI) are not just 

restricted to the western world. In India, it has 

quickly become a major health issue with deaths 

due to CVD expected to double during 
2,3

1985–2015.  Mortality estimates due to CVD vary 

widely by state, ranging from 10% in Meghalaya to 

49% in Punjab (percentage of all deaths). Goa 

(42%), Tamil Nadu (36%) and Andhra Pradesh 

(31%) have the highest CVD related mortality 
4

estimates.  Myocardial infarction is the necrosis of 

heart muscle resulting from ischemia. It occurs 
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when there is a sudden stoppage of coronary blood 

flow following a thrombotic occlusion of a 

coronary artery that has been previously narrowed 

by an atherosclerotic plaque. Contrary to earlier 

belief, research in the last two decades has shown 

that atherosclerosis is neither a degenerative 

disease nor  inevi table due to ageing.  

Atherosclerosis seems to be a chronic 

inflammatory condition that is converted to an 

acute clinical event by the induction of plaque 

rupture, which in turn leads to thrombosis. Hence 

Inflammation occupies a very important central 

position in all phases of atherosclerosis, although 

inflammation must smolder for decades before 
5

resulting in a clinical event, like Acute MI.

Inflammation can be considered as a host response 

towards an injury of any etiology. The symptoms 

are usually associated with an elevation in the 
6

serum level of inflammatory plasma proteins.  

These include Acute-Phase Reactants such as 

alpha-1-anti trypsin,  C-reactive protein,  

Ceruloplasmin, haptoglobin and fibrinogen. 

Ceruloplasmin is an alpha-2-globulin synthesized 

by the liver. It is a copper binding protein having 6 

copper atoms. Ceruloplasmin is an inflammation 

sensitive as well as an acute phase protein. It has 

ferroxidase property which contributes to its 
7

antioxidant nature.  C-reactive protein (CRP) is 

secreted in liver in response to signal factors 

released by Adipocytes. It is also an inflammation 

sensitive and an acute phase protein. Conditions 

which increase Ceruloplasmin and hs-CRP levels 

are exercise, chronic inflammation, pregnancy, 
8trauma and malignancy.  Increased Inflammation 

and oxidative stress are seen in patients with acute 

Myocardial Infarction. The purpose of the study is 

to determine the efficacy of Ceruloplasmin as a 

diagnostic tool in Acute Myocardial Infarction. Its 

efficacy is also tested and compared with hs-CRP 

whose diagnostic potential is also assessed.

We also hope to determine a suitable cut-off value 

for diagnostic levels of serum ceruloplasmin in 

Myocardial Infarction in our study population. The 

presence of genetic polymorphisms in determining 

acute phase protein levels is beyond the scope of the 

study and this presents further scope for research on 

this topic in varying populations. Ceruloplasmin 

estimation costs are relatively inexpensive and the 

results of this study can have a widespread impact 

in our country.

MATERIALS AND METHODS:

The  study was conducted during Jan-June 2011 in 

the Department of Cardiology and Biochemistry in 

Kilpauk Medical college hospital, Chennai.

Study Design: Case Control study. 

Study type: The study consists of 51 confirmed 

cases of Acute Myocardial Infarction. 56 cases of 

age matched controls.

Inclusion Criteria :
Diagnosis of Acute Myocardial Infarction was 

based on the following clinical criteria: Chest pain 

lasting for up to 3 hours &ECG changes- Marked 

ST segment elevation in 2 or more leads. 

Exclusion Criteria:
Includes  patients with Liver and Kidney Disease, 

Pregnancy, Trauma, Malignancy and Acute 

Infections. 5ml Fasting Venous Blood Sample is 

collected. Serum is separated and aliquoted into 

two test tubes.1st aliquot was utilized for routine 

investigations - Fasting Blood glucose, Urea, 

Creatinine and lipid profile. 2nd aliquot was frozen 

at -20°c until estimations of Serum Ceruloplasmin 

and High Sensitivity C-reactive protein were 

carried out together after thawing. Fasting blood 

glucose estimated by GOD/POD method, Urea by 
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UV-GLDH method, Creatinine by Modified Jaffe's 

Reaction, Total Cholesterol by CHOD-PAP 

method, Triglyceride by GPO-PAP method, LDL 

and VLDL were calculated using Friedwald 

formula, HDL by Phosphotungstate method, High 

Sensitivity C-Reactive Protein estimated by 

quantitative turbidimetric assay, Ceruloplasmin 

quantitated by Turbidimetry method.

Statistical analysis:

Statistical analysis performed using SPSS package: 

Spearman's rank correlation is used for univariate 

analysis. The groups are compared using analysis 

of Variance & t test &P<0.05 is considered to be 

significant 

RESULTS:

The study group comprised of 51 cases and 56 

controls. The controls were age matched. Table 1 

shows the comparison of blood parameters 

between the study groups.

Table-1. Comparison of blood parameters 

between the study groups

Blood glucose levels in the cases were found to be 

significantly higher than the controls. Blood Urea 

levels in the cases were found to be significantly 

higher than the controls. There was no significant 

difference in Creatinine levels between cases and 

controls. When lipid profile was compared between 

cases and controls, it was found that total 

cholesterol and HDL levels shows significant 

difference between the cases and controls (p= 0.021 

and p= 0.034 respectively), whereas there was no 

significant difference in LDL and VLDL levels as 

shown in Table I. The Mean Levels of 

Ceruloplasmin [Case = 237.05±108.58, Controls = 

46.26± 11.25 (p = 0.000)]. The Mean Levels of C- 

reactive protein [Case = 27.49±30.20. Controls = 

3.01±2.34(p = 0.000)]. Table 2 shows there was no 

significant co-relation between Ceruloplasmin and 

hs-CRP in Control and Case values. Diagonal 

segments are produced by ties. The levels of 

Ceruloplasmin at 60mg/dl increased the diagnostic 

efficacy as shown by figure 1 -  ROC curve and the 

Area under the curve was 0.526 at a cut-off of 3 

mg/L of CRP.

Table-2. Co-Relation of Ceruloplasmin & CRP 

levels in cases
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Figure 1.ROC Curve

DISCUSSION:

This study is a case control study with 51 cases and 

56 controls. All the cases and controls were 

matched on the basis of age. The hypothesis that 

Serum Ceruloplasmin levels are elevated in 

Myocardial Infarction patients has been proved by 

the results. Mean levels in cases was 237.05 mg/dl 

and in controls was 46.26 mg/dl (p =0.000). Cases 
9

had elevated Ceruloplasmin level. Neela Patil et al , 
10 11

Singh Tk , Kumar Aand Sivakanesan.R  and 
12Mathiyalagan Deepa  et al also reported elevated 

Ceruloplasmin levels in Myocardial Infarction. 

Levels of Ceruloplasmin being significantly 

elevated in our study suggests that acute 

myocardial Infarction is an inflammatory event in 

which acute phase proteins are elevated. Tissue 

necrosis of Myocardial Infarction causes up- 

regulation of activated macrophages which provide 

the source for Interleukin 1 (IL-1) it stimulates 
13 

production of Ceruloplasmin from hepatocytes.

Thus the hypothesis is proved. On analysis of 

functions of Ceruloplasmin, it could be 

hypothesized that the elevated Ceruloplasmin level 

is the result of its pro-oxidant activity rather than its 

anti-oxidant activity. It is suggested that the 

ambivalent property of Ceruloplasmin is possibly 

due to the capacity of Ceruloplasmin, via its copper, 

to promote vasculopathic effects that cause lipid 

oxidation and enhanced formation of reactive 

oxygen species. The reactive oxygen species 

disrupt copper binding to Ceruloplasmin, thereby 

impairing its normal protective function, and the 

liberated copper in turn may promote oxidative 
11pathology.  Acute Myocardial Infarction causes 

severe oxidative stress and release of Reactive 

Oxygen Species. Thus Ceruloplasmin could be 

involved in the pathology of MI. Fox et al 

suggested that Ceruloplasmin could be an 

independent risk factor for Cardio-vascular 
14disease.  Summarizing the observations of the 

above studies, it could be noticed that 

Ceruloplasmin plays a dual role as an antioxidant 

and as a pro-oxidant.

Analysis of various mechanisms by which 

Ceruloplasmin interacts with other proteins could 

provide interesting scope for further research in this 

field, C-Reactive protein is a diagnostically 

important acute phase protein which is also 

elevated in inflammatory states. The levels of 

Ceruloplasmin at 60mg/dl increased the diagnostic 

efficacy as shown by the ROC curve and the Area 

under the curve was 0.526 at a cut-off of 3 mg/L of 

CRP. This indicates that Ceruloplasmin is more 

specific and sensitive as a marker of Myocardial 

Infarction than CRP. Blood glucose levels in the 

cases were found to be significantly higher than the 

controls (p=0.000). Myocardial infarction is an 

acute coronary event which induces immense 

stress. Stress is associated with increased secretion 
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of counter regulatory hormones causing 

hyperglycemia. In fact studies have suggested that 

elevated blood glucose levels contribute to poor 

prognosis in MyocardialInfarction. Increased 

glucagon levels have also been associated with 
15,16 

elevated blood glucose. There was also 

significant difference in Serum Urea levels 

between patients and controls (p=0.026). This is 

attributed to the decrease in Glomerular Filtration 

Rate following myocardial infarction due to 
17,18circulatory shock.  There was no significant 

difference in creatinine levels between cases and 

controls. (p = 0.896)

The significant changes in Lipid Profile were 

limited to Total Cholesterol and HDL (p =0.021). A 

study by Wattanasuwan et al” Effect of Acute 

Myocardial Infarction on Cholesterol Ratios” 

indicated that acute MI does not affect the 

cholesterol ratios and absolute levels of serum 

cholesterol are no longer valid (i.e., beyond 24 hrs 

after the onset of MI symptoms) but cholesterol 
19ratios could be useful.  However it could also 

indicate that the MI patients were at a higher risk by 

possessing higher cholesterol values prior to MI 

because acute MI does not affect cholesterol 

values. Measurement of oxidized LDL could have 

contributed to a better understanding of this 

relation as oxidized LDL is a major risk factor for 

Atherosclerosis and MI and contributes to poor 

prognosis. Various factors have been investigated 

and this study has proved that ceruloplasmin is a 

more sensitive and specific indicator of Myocardial 

Infarction than C-Reactive Protein.

CONCLUSION:

Serum Ceruloplasmin levels are a better indicator 

of Myocardial Infarction than C-Reactive Protein 

due to better specificity and sensitivity at a 

diagnostic cut-off of 60mg/dl is proved. 

Ceruloplasmin level estimation is quite in-

expensive and further studies need to investigate 

the diagnostic efficacy of Ceruloplasmin in 

comparison with a gold standard marker such as 

Troponin T in a large population group which can 

aid in making use of Ceruloplasmin as a marker of 

Myocardial Infarction in countries with limited 

resources.
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