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Abstract: Problem statement: Myocardial infarction is the combined result of environmental and
personal factors. Prothrombotic factors might play an important role in this phenomenon. Inflammation
plays a pivotal role in atherosclerosis and coronary heart disease. Cardiotrophin-1 (CT-1), a member of
the IL-6 family of cytokines, was identified as a growth factor for cardiac myocytes that induces
cardiomyocyte hypertrophy and stimulates cardiac fibroblasts, protects myocytes from cell death. This
study was designed to investigate whether plasma concentration of Cardiotrophin-1 (CT-1), in patients
who had the first acute myocardial infarction and to analyze their relationship with traditional
cardiovascular risk factors. Approach: This study was carried out on 45 patients with Acute
Myocardial Infarction (AMI) in their first 24 h of admission as case group and 36 healthy matched
individuals were studied as the control. Plasma level of cardiotrophin-1 was determined by enzymelinked immunosorbent assay and the results were compared. Results: Plasma CT-1 levels in the
patients with AMI on admission 615.279±5.109 pmol L−1 were significantly higher than those in the
control group 534.767±6.750 pmol L−1 (p = 0.001). Plasma CT-1 level was not correlated with diabetes
mellitus, hyperlipidemia, sex, age and smoking. Conclusion: Our findings suggested that high plasma
CT-1 level in patients with AMI is indicative of hypercoagulable state that is not related to the
traditional cardiovascular risk factors.
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INTRODUCTION
Myocardial Infarction (MI) is the combined result of
environmental factors and personal predispositions
(Zimmerman et al., 1995; Ahmed, 2010; Dehlaghi et al.,
2008; Jahromi et al., 2010). Factors such as low serum
adiponectin (Shojaie et al., 2009) and annexin V levels
(Shojaie et al., 2009), infectious diseases such as
Mycoplasma pneumonia (Pourahmad et al., 2009),
Periodontal Disease (Najafi-Parizi and Lori, 2005) and
Opium Addiction (Azimzade-Sarwar et al., 2005) are a
part of involving factors in MI. Inflammation plays a
pivotal role in atherosclerosis and coronary heart
disease (Trepels et al., 2004).
In line with convincing experimental records as
well as abundant clinical findings the present view of
atherosclerosis points to inflammation as an important
regulator of atherosclerotic plaque formation and
progression leading to the lethal clinical endpoints
myocardial infarction, stroke or sudden cardiac death.
The underlying mechanisms have been a subject of
intense research during the last decades. In this view,

the Interleukin-6 (IL-6) cytokines have been shown to
contribute to both, atherosclerotic plaque development
and plaque destabilization via a variety of mechanisms.
These involve the release of other pro-inflammatory
cytokines, oxidation of lipoproteins by phospholipases,
stimulation of acute phase protein secretion, the release
of prothrombotic mediators and the activation of matrix
metalloproteinases (Schuett et al., 2009).
Cardiotrophin-1 (CT-1), a member of the IL-6
family of cytokines, was identified as a growth factor
for cardiac myocytes that induces cardiomyocyte
hypertrophy and stimulates cardiac fibroblasts, protects
myocytes from cell death (Freed et al., 2003; 2005;
Khan et al., 2006).
Previous studies have shown that the elevation of
CT-1 in human hypertension (Freed et al., 2003;
Lopez et al., 2005) and its potential role in post-MI
wound healing (Pemberton et al., 2005).
This study was designed to investigate plasma
concentration of CT-1, in patients who had the first
acute myocardial infarction and to analyze their
relationship with traditional cardiovascular risk factors.
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MATERIALS AND METHODS
Subjects: This case-control research recruited 45
consecutive patients with Acute Myocardial Infarction
(AMI) including 31 men and 14 women with the mean
age of 62.7±13.1 years old who were taken to the
emergency room of Peymanieh Hospital (Jahrom, Iran)
with the chief complaint of chest pain from Feb 2007 to
May 2008. We also selected 36 healthy individuals as
our control group and matched them for age, sex and
other CAD risk factors such as Hyper Tension N (HTN),
Diabetes Mellitus (DM) and Hyper Li Pidemia (HLP).
The study protocol was accepted by research ethics
committee of Jahrom University of Medical Sciences
and informed consents were obtained from all
participants before enrollment.
A questionnaire including information about the
past medical and drug history (HTN, HLP, DM,
smoking, chronic diseases such as collagen vascular
diseases and asthma), family history of Coronary Artery
Disease (CAD) and demographic information was
completed for each patient.
The exclusion criteria were past MI history, the
presence of severe liver syndrome, tumor, recent
cardiac surgery, angioplasty, stable or unstable angina,
receiving of anticoagulant drugs, haemolysis, abortion,
history of deep vein or arterial thrombosis,
inflammatory and rheumatic diseases such as collagen
vascular disease, SLE and APA syndrome.
Definitions: AMI was defined as chest pain lasting
more than 30 min with ischemic electrocardiographic
changes and was confirmed by the presence of total
Creatinine Phospho Kinase (CPK) or MB fraction
levels of more than twice the upper normal limit
(Antman et al., 2008; Cannon, 2010). The lack of any
narrowing in coronary artery diameter was considered
as normal coronary angiography.
Blood pressure was measured two times in sitting
position after 5 min of rest using a mercury
sphygmomanometer. Hypertension was defined as
blood pressure more than 130/85 mmHg or use of any
antihypertensive medication (Victor and Kaplan,
2008). DM was defined by a physician’s diagnosis, a
fasting plasma glucose level of ≥126 mg dL−1 or use
of diabetic medications (Foster and Pitts, 2009).
Echocardiography was done for all patients during
their hospital stay by one cardiologist. Ejection
Fraction (EF) is defined to be normal (>55%), mild
(45-54%), moderate (30-44%) and (>30%) severe LV
systolic dysfunction (Lang, 2009).

cholesterol, Low Density Lipoprotein cholesterol
(LDL) and Triglycerides (TG) were measured in
Research Laboratory of Jahrom Medical University.
Total cholesterol and triglyceride levels were
determined by enzymatic techniques using a Selectra E
biochromatic analyzer. HDL and LDL cholesterol level
was determined after glucose levels were measured by
the glucose oxidase method. CPK were calculated by an
enzymatic method.
Blood samples (5 cc) were obtained by
venipuncture from the patients immediately after
admission before starting any IV medications by skilled
personnel and for lipid profile and fasting blood sugar
at the first 24 h of AMI after 12 h of fasting.
In control group all blood sample were obtained
after 12 h of fasting then separated plasma was frozen
at -70°C for later processing.
Plasma concentration of cardiotrophin-1 was
determined by Enzyme Linked Immune Sorbent Assay
(ELISA) using high-sensitivity commercial kits.
(Biovendor Company, Cat. No.: RD192026200R,
CZECH REPUBLIC) according its manufacturer’s
recommendation.
Statistical analysis: Statistical analyses were performed
by SPSS (version 15; SPSS, Inc., Chicago, IL).
Data were expressed as mean ± 1SD. Continuous
variables with little-to-mild skewness were summarized
as mean ± SD and compared using Student’s t-test.
Discrete variables were presented as frequencies
and group percentages. Nominal variables were tested
with Pearson’s 2 test and Binary variables were tested
with the chi square test. Pearson correlation coefficients
were calculated to evaluate unadjusted (univariate)
associations between CT-1 and other variables.
Generalized Linear Models were used to adjust
smoking between two groups. All tests were two-tailed
with a 0.05 type I error rate. ANOVA and KruskalWallis test were used to evaluate association of CT-1
with different type of AMI and EF.
RESULTS

The demographic and clinical characteristics of the
study groups, as well as laboratory variables are shown
in Table 1. In the patient group 6 cases (14%) had NonSt Elevation MI (NSTEMI) and 37 (86%) had ST
Elevation MI (STEMI). There was no significant
difference between the two groups regarding the
following variables: age, sex, HTN, DM, LDL, HDL,
total cholesterol and TG. Plasma CT-1 levels in patients
with AMI on admission were significantly higher than
Laboratory analysis: Fasting levels of serum total
those in the control group (615.279±5.109 pmol L−1 Vs
cholesterol, High Density Lipoprotein (HDL)
534.767±6.750 pmol L−1, p = 0.001).
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Table 1: Demographic and clinical characteristics of study and
control groups
Variable
Age
Male, n (%)
Current smoker, n (%)
HTN, n(%)
Type 1 DM, n (%)
Type 2 DM, n (%)
Total cholesterol (mg dL−1)
LDL-C (mg dL−1)
HDL-C (mg dL−1)
LDL/HDL ratio
Triglyceride (mg dL−1)
Cardiotrophin-1 (mg dL−1)

Case group
n = 45
62.7±13
31 (68.9%)
11 (24.4%)
8 (17.8%)
2 (4.4%)
7 (5.6%)
189.2±43.7
112.8±35.6
46.2±11.4
4.23
146.1±97.6
615.279±5.109

Control group
n = 36
p-value
60.1±11.9
0.380
18 (50%)
0.080
2 (5.6%)
0.020*
11 (30.6%)
0.180
4 (11.1%)
0.400
4(11.1%)
0.560
176.3±32.3
0.140
106±28.7
0.360
42.3±10
0.110
4.24
0.960
153±105.5
0.760
534.767±6.750 0.001*

HTN: Hypertension, LDL-C: Low Density Lipoprotein-Cholesterol,
HDL-C: High Density Lipoprotein-Cholesterol; Values are presented
as mean ± SD or %

We examined the association between plasma
concentrations of CT-1 and selected cardiovascular risk
factors.
There was a significant association between plasma
CT-1 level with HTN in the case and the control
groups.
But there was not found any significant association
between plasma CT-1 level with Type 1 DM, Type 2
DM, age, sex, LDL, HDL, TG, total cholesterol and
adjusted smoking.
Also we didn’t find a statically significant
association of plasma concentrations of CT-1 with type
of MI, LV systolic Function (EF) and mortality in the
cases and with sex and not with age in all subjects.
There was not significant difference between
Plasma concentrations of CT-1 in patients with STEMI
and those with NSTEMI (615.038±0.575 pmol L−1 Vs
615.647±4.443 pmol L−1, (p = 0.707).
DISCUSSION

Gonzalez et al. (2005) showed that evaluation of
plasma cardiotrophin-1 concentration is useful in
assessment of left ventricular hypertrophy regression in
hypertensive patients.
Like our findings, Trepels et al. (2004). Found the
role of inflammation in acute coronary syndrome and
Schuett et al. (2009) describe the role of IL-6 and its
signaling as an inflammatory cytokine in
atherosclerosis.
The presence of inflammatory infiltrates in
unstable coronary plaques suggests that inflammatory
processes may contribute to the pathogenesis of acute
coronary syndromes.
The Concentrations of pro-inflammatory cytokines,
such as Interleukin (IL) 1 and 6 and of acute phase
reactants are increase in patients with unstable angina
and myocardial infarction (Biasucci et al., 2000).
As CT-1 is a member of the IL-6 family of
cytokines - as an inflammatory cytokine-, our result is
supported by previous studies indicating the role of
inflammation in atherosclerosis (Trepels et al., 2004;
Schuett et al., 2009; Gonzalez et al., 2005).
Although little is known about the role of CT-1 in
atherosclerosis it would be possible that CT-1 such as
IL-1 and IL-6 (Gonzalez et al., 2005). contributes to
destabilize of atherosclerotic plaques.
In this study there was a significant association
between plasma CT-1 level with HTN in the case and
the control groups. The same results were found in
other studies (Freed et al., 2003; Lopez et al., 2005).
But there was not found any significant association
between plasma CT-1 level with Type 1 DM, Type 2
DM, age, sex, LDL, HDL, TG, total cholesterol and
adjusted smoking and also with type of MI, LV systolic
Function (EF) and mortality in our cases.
These results suggest that plasma levels of CT-1
are independent of these variables.
There was not significant difference between
Plasma concentrations of CT-1 in patients with STEMI
and those with NSTEMI (615.038±5.575 pmol L−1 Vs
615.647±4.443 pmol L−1, p = 0.707) that shows CT-1
does not affect on ST. But we did not any data
indicating association of CT-1 with these parameters to
compare the results.

In this case-control study, in line with previous
studies (Freed et al., 2003; 2005; Khan et al., 2006).
We found that high plasma CT-1 levels were
associated with AMI among Iranian patients
independent of traditional cardiovascular risk factors.
Previous studies have shown that the elevation of
CT-1 in human hypertension (Freed et al., 2003.
Lopez et al., 2005) and its potential role in post-MI
wound healing (Pemberton et al., 2005).
CONCLUSION
Pemberton et al. (2005) showed that CT-1 Plasma
cardiotrophin-1 is elevated in human hypertension and
stimulated by ventricular stretch and the same result
These results show an association between HTN
was shown by Lopez et al. (2005) in hypertensive heart
and the plasma concentration of CT-1 in AMI.
disease.
Although preliminary, these findings suggest that the
Previous researches showed the role of
determination of CT-1 may be an easy and reliable
inflammation acute coronary syndrome (Trepels et al.,
method for the initial screening and diagnosis of
2004; Biasucci et al., 2000).
AMI.
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