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   :الخالصة

 قدرة عدم هو القلب فشل مرض األصحاء، ومجموعة القلب عجز مرضى بین القلب صدى جهاز نتائج في فرق هنالك

 من أنواع عدة نشوء في ًمتمیزا ًدورا یلعب) ١ (رقم السایتوكین. واألنسجة األعضاء إلى األوكسجین تزوید وبالتالي الدم تزوید على القلب

 عند القلب صدى جهاز ونتائج) ٦ ، ١ (االنترلوكین بین العالقة عن التحري كان الدراسة من الهدف القلبیة، العضلة وظیفة قصور

 هو القلب عجز مرضى عدد كان ولقد األصحاء، ومجموعة القلب فشل مرضى بین القلب صدى نتائج ومقارنة القلب فشل مرضى

  شخصا ٢٠  عددهم والبالغ السیطرة مجموعة نتائج مع المرضى نتائج قورنت ولقد سنة ٦٢ عمر بمعدل و شخصا ثمانون) ٨٠(

 أظهرت ولقد ، بابل محافظة في التعلیمي مرجان مستشفى الى التابع القلب صدى وحدة في الدراسة وأجریت .سنة ٥٩ عمر وبمعدل

 بین وسالبة موجبة خطیة عالقة وهناك األصحاء، ومجموعة القلب عجز مرضى بین القلب صدى جهاز قیم في معنویا فرقا النتائج

  .القلب فشل مرضى في القلب صدى جهاز ونتائج) ٦ ، ١ (االنترلوكین

Abstract: 
Background: 

Difference in echocardiographic results between normal heart subjects and heart failure 
patients Heart failure is the inability of the heart to supply blood flow and therefore oxygen delivery to 
peripheral tissues and organs..The cytokines like IL-1 may play a significant role in the pathogenesis of 
several forms of myocardial dysfunction. Our aim was to investigate the correlation between 
Interleukins 1,6 and echocardiographic results in heart failure patients and  comparison of the 
echocardiographic results of heart failure patients with those of normal subjects group. 

The cytokine profile and Echocardiographic results in patient with heart failure (n=80) age 
62.35.7 years was compared with that of age matched healthy individuals (n=20) age of 59.76.3 
years.  

Blood sample was taken from both control and patients groups for interleukine-1 , 6 
measurement by ELISA Kit (Ray Bio). 

 There is significant difference in echocardiographic values  between healthy subjects and 
heart failure patients. A negative and positive linear correlations was found between Interleukin 1, 6 
and echocardiographic parameters.  

In control group, the mean of interleukin-1- is (1.21.4) pg/ml and those in patients with 
heart failure was (6.089.32) pg/ml. There is significant increase in Interleukin-1-, 6 in patients with 
heart failure. 
 

Introduction: 
Heart failure is generally defined as the inability of the heart to supply 

sufficient blood flow to meet the needs of the body. ( Jessup, et al,2009 ) Heart failure can 
cause a number of symptoms including shortness of breath, leg swelling, and exercise 
intolerance. The condition is diagnosed with echocardiography and blood tests. 
Treatment commonly consists of lifestyle measures (such as smoking cessation, light 
exercise including breathing protocols, decreased salt intake and other dietary 
changes), medications, and sometimes devices or even surgery. Common causes of 
heart failure include myocardial infarction and other forms of ischemic heart disease, 
hypertension, valvular heart disease, and cardiomyopathy ( McMurray, et al, 2005).In 
developed countries, around 2% of adult people are suffer from heart failure (Dickstein

 
et 

al, 2008 ).Under perfusion of organs leads to reduced exercise capacity, fatigue, and 
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shortness of breath. It can also lead to organ dysfunction in some patients. Heart 
failure is a clinical syndrome caused by disease or other abnormal conditions in the 
body. Heart failure can be caused by factors originating from the heart (i.e., intrinsic 
disease or pathology) or from external factors that place excessive demands upon the 
heart. Intrinsic disease includes conditions such as dilated cardiomyopathy and 
hypertrophic cardiomyopathy. External factors that can lead to heart failure include 
long-term, uncontrolled hypertension, increased stroke volume (volume load; arterial-
venous shunts), hormonal disorders such as hyperthyroidism, and pregnancy. Left 
ventricular ejection fraction% (LVEF%) is the amount of blood pumped by left 
ventricle at each heart beat (Braunwald, et al, 1998). Its measurement is equal to the ratio 
between (end diastolic LV volume – systolic LV volume) and end-diastolic LV 
volume%, according to the following formula: 

 
Left ventricular ejection fraction % (LVEF%) is a hemodynamic index 

indicative for left ventricular function. Its numeric value can be obtained by different 
methods, such as two-or three dimensional echocardiography. It depend not only on 
myocardial contractility, but also on preload and after load, as well as, heart rate and 
left ventricular distensibility (Federico Caccrapuoti, 2010).Echocardiography is non invasive 
and devoid of ionizing radiation, for special purpose, ultrasound imaging can also be 
performed semi-invasively via the esophagus or invasively via the vessels (Flaschskanpf, et 

al, 2009). 
“M-Mode” echocardiography is a single directional beam of ultrasound that 

was manually directed toward different reflecting structures and is utilized as part of 
the standard echocardiographic examination (Solomon,2007).The echocardiographic 
examination was done using standard views and techniques according to the guide 
lines of the American Society of echocardiography (Schiller, et al, 1989).Interleukin (IL)- 6  
is a cytokine with proinflammatory effects. It seems to have prognostic significance 
for the development of HF, since it was found that elderly people with elevated IL-6 
levels were at increased risk of suffering from HF in the future.( Vasan, et al, 2003) Another 
study, which included 101 patients with recently diagnosed HF, found that IL-6 was 
associated with impaired left atrial function and more advanced left ventricular 
diastolic and systolic dysfunction. Specifically, IL- 6 levels were inversely associated 
with both left atrial kinetic energy and the systolic wave measured at the level of the 
mitral annulus using tissue Doppler.( Chrysohoou , et al, 2009) IL-1α is produced mainly by 
activated macrophages, as well as neutrophils, epithelial cells, and endothelial cells. In 
general, Interleukin 1 is responsible for the production of inflammation, as well as the 
promotion of fever and sepsis.( Dinarello, 1997)A wide variety of other cells only upon 
stimulation can be induced to transcribe the IL-1α genes and produce the precursor 
form of IL-1α.(Feldmann,et al,2001)h�p://en.wikipedia.org/wiki/IL1A - cite_note-isbn0-12-

252673-2a-13Among them are fibroblasts, macrophages, granulocytes, eosinophils, 
mast cells and basophils, endothelial cells, platelets, monocytes and myeloid cell 
lines, blood T-lymphocytes and B-lymphocytes, astrocytes, kidney mesangial cells, 
Langerhans cells, dermal dendritic cells, natural killer cells, large a granular 
lymphocytes, microglia, neutrophils, lymph node cells, maternal placental cells and 
several other cell types.( Yin, et al, 2001, Hu et al, 2003)The cytokines like IL-1 may play a 
significant role in the pathogenesis of several forms of myocardial dysfunction. 
Although it seems clear that IL-1 is not acting alone under circumstances of 
myocardial injury, continued investigations into the cytokine hypothesis will 
ultimately increase the understanding of how pro-inflammatory molecules influence 
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myocardial function and how the modulation of such factors may improve the 
myocardial response to injury. The role for IL-1 in this process are:  
(1) IL-1 is elevated in several cardiac disease states, 
(2) IL-1 is produced by myocardial cells themselves in response to injury, 
(3) The alterations in gene expression seen in response IL-1 resembles in many ways 
the phenotype of the failing heart, and (4) The co-localization of the IL-1 response 
with that of several previously described negative transcriptional regulators (making 
them potential targets for therapeutic manipulation).(Carlin,2001) 

Material and Method: 
Study group: The study conducted from November 2010 to June 2011, eighty 

patients of both gender (40 males and 40 females).Twenty normal healthy subjects (10 
males and 10 females) were included .The study done at Marjan Teaching Hospital in 
Babylon Province. The patients had been referred to the echocardiographic center in 
the hospital, the mean age of patients in was (62.35.7 years), they were subjected to 
echocardiographic study by the consultant cardiologist.The control group mean 
ageSD is 59.76.3. All control group are subjected to echocardiographic analysis. 
All patients and healthy subjects underwent full medical history and physical 
examination including: age, gender, blood pressure (systolic and diastolic), pulse rate 
and ECG as well as history of chronic disease as hypertension, ischemic heart disease, 
diabetes mellitus and chronic renal failure. Blood sample was taken from both control 
and patients groups for interleukine-1 , 6 measurement by ELISA Kit (RayBio). 

Echocardiography: the echocardiography machine is a digital device .The 
operator machine of echocardiography is Phillips which provided with transducer for 
cardiac usage which had capability of cardiac images in the following mod: 

1-Tow-Dimensional mod (2D). 
2-Motion or M-mode. 
3-Doppler, which has different types. 

Statistical Analysis: 
All analysis were performed by SPSS statistical social sciences package. data 

were defined as mean SD. Echocardiographic and Interleukins results were 
compared by an unpaired t- test and  employed to the data that were normally 
distributed, Mann – Whitney U-test was used to compare difference between groups. 
A values of p< 0.05 was considered statistically significant.  

Results: 
1- Echocardiographic results 
 The study demonstrated that there is a significant difference in percentage of 
ejection fraction, fractional shortening and stroke volume in patients with heart failure 
than control group. (Table-1), (P ≤ 0.05).  
The results also show significant increase in IVSTD (mm), IVSTS (mm), LVDIS 
(mm), LVIDD (mm), PWTS (mm), PWTD (mm), ESV (ml), EDV (ml). (Table-1), (P 
≤ 0.05).Table (1) shows Echocardiographic results in both normal and heart failure 
patients.  
 
 
 
 
 
 
 



 
  

 

 ١٤٤٥

Table (1) : Show Echocardiographic results in control and heart failure groups. 

Echocardiographic 
measurements 

Control n=20 Patients n=80 P-value 

 IVSTD (mm) 101.6 152.5 Sign*. 
 IVSTS (mm) 7.71.3 12.62.5 Sign*. 
 LVDIS (mm) 37.57.2 44.510.7 Sign*. 
 LVIDD (mm) 51.46.4 56.99.9 Sign*. 
 PWTS (mm) 7.151.04 112.7 Sign*. 
 PWTD (mm) 10.41.09 12.92.7 Sign*. 
 FS% 212.3 15.53.4 Sign*. 
 ESV (ml) 98.353.2 150.347.4 Sign*. 
 EDV (ml) 172.851.6 195.747.1 Sign*. 

10.  SV (ml) 74.59.07 42.38.5 Sign*. 
11.  EF% 58.055.07 38.039.14 Sign*. 

1. IVSTD (mm): Interventricular septal diastolic thickness. 
2. IVSTS (mm): Interventricular septal systolic thickness. 
3. LVDIS (mm): Left ventricular systolic thickness. 
4. LVIDD (mm): Left ventricular diastolic thickness. 
5. PWTS (mm): Posterior wall systolic thickness. 
6. PWTD (mm): Posterior wall diastolic thickness. 
7. FS%: Fractional shortening. 
8. ESV (ml): End systolic volume. 
9. EDV (ml): End diastolic volume. 
10.  SV (ml): Stroke volume. 
11.  EF%: Ejection fraction. 

* Significance (P ≤ 0.05). 

 
 
2-Interleukins: 

Table (2) show baseline data of patients and control group characteristic age, 
blood pressure, pulse rate and cytokine profile (Interleukin-1,6) in control and heart 
failure patients.In control group, the mean of interleukin-1- is (1.21.4) pg/ml and 
those in patients with heart failure was (6.089.32) pg/ml. There is significant 
increase in Interleukin-1- in patients with heart failure (Table 2). 
Table (2): Shows the mean value of interleukin-1- and interleukin-6 in normal 
group and heart failure patients. 

Parameters  Control n=20 Patients n=80 *P-value 

Interleukin-1- 
pg/ml 

1.21.4 6.089.32 0.001 

Interleukin-6 pg/ml 7.4815.23 56.2101. 0.001 

*P- Significant (P≤ 0.05). 
3- Correlation Between Echocardiographic Findings and level of Interleukins in 
Patients with Heart Failure 
      The correlation between ejection fraction (EF%) and interleukin-6 (IL-6) as 
shown in figure (1). There is negative linear correlation (r =-0.073, P = 0.05).       
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Figure (1): Shows correlation between the ejection fraction (%) and interleukin-6 
(pg/ml) in patients group (r =0.073, P = 0.05)this results was significant. 
There was positive linear correlation (r = 0.058, P = 0.01) between ejection 

fraction (EF%) and Interleukin-1 as shown in figure (2). 
                     
     
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2): Showed a week correlation between ejection fraction(%) and interleukin-1 
(IL-1) (pg/ml) in patients group (r = 0.058, P = 0.01). 

Figure (3): showed correlation between stroke volume (SV) and interleukin-6 (IL-6). 
There was positive linear correlation (r = 0.163, P= 0.05). 
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Figure (3) Showed the correlation between (SV) stroke volume (ml) and interleukin-6 
(IL-6) (pg/ml) in patients group (r = 0.163, P= 0.05). 

There was no correlation between stroke volume (SV) and interleukin-1 (IL-1)  
(r = 0.026,P = 0.05). 

 
Figure (4) showed the correlation between end diastolic volume (EDV) and 

Interleukin-6 (IL-6)  in which there was positive linear correlation  (r = 0.078, P = 
0.05). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 

 

 
 

 

Figure (4) Showed the correlation between (EDV) end diastolic volume (ml) and 
interleukin-6 (IL-6) (pg/ml) in patients group (r = 0.078, P = 0.05). 

There was a negative linear correlation between end diastolic volume (EDV) 
and interleukin-1(IL-1). Figure (5),( r = 0.189, P = 0.01).  
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Figure (5) Showed the correlation between (EDV) end diastolic volume (ml) and 
interleukin-1 (IL-1) (pg/ml) inpatients group( r = 0.189, P = 0.01). 

Discussion: 

In study done by (Fatih, et al, 2008, Bruch, et al, 2000) shows that there is significance 
decrease in percentage of ejection fraction in patients with heart failure in comparison 
to control subjects and this results are similar to our results in study.EF have 
significant prognostic importance in patients with heart failure (Florea, et al, 2000). An 
account assessment of left ventricular function is important in the diagnosis and 
management of several cardiac disease states such as heart failure and post 
myocardial infarction  (Domansku, et al, 2006).Serial monitoring of ejection fraction is also 
useful for the determination of timing of medical or surgical interventions (Watanabe, et 

al,2003). 
Fractional Shortening was calculated as the percentage systolic fall in left 

ventricular dimension with respect to end diastolic (Florea, et al, 2000). 
Fractional shortening (FS), in percentage, was calculated according to the 

following formula: 
FS = [(LVIDd - LVIDs)/LVIDd] × 100%. 
IVSTD and IVSTS: Interventricular septal end diastolic and end systolic 

thickness. Our study showed increase in IVSTD and IVSTS. This result is similar to 
results of study done by (Talwar, et al,2000).Study done by S. Talwar show increase IVSTD 
and IVSTS in patients with heart failure in comparison with control group. 

PWTD and PWTS: Our study shows significant increase in posterior wall 
thickness in systole and diastole.(Kitzman, et al,2002) Kitzman et al., assessed left 
ventricular function by echocardiography in patients with systolic and diastolic heart 
failure and in normal controls and the results confirm these morphologic and 
functional characteristics. LV posterior wall thickness in systole and diastole 
significantly increase in patient with heart failure which is similar to our results. 

Where LVIDD is the LV internal diameter in diastole, and LVIDS is the LV 
internal diameter in systole (Ahmet, et al,2004). 

End diastolic and end systolic volume: in our study there is significant 
increase in end diastolic volume and end systolic volume. This results is supported by 
study done by(Ahmet, et al,2004). 

Stroke volume: Our study shows significant decrease in stroke volume in heart 
failure patients and this result is supported by research done by (Talwar, et al,2000). 

In our study there is significant increase interleukin-6- level in patients with 
heart failure in comparison to control subjecs. This results in inagreements with 
research done by (Espen, et al,2008) .This indicate that inflammation playing an important 
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role in the progression of heart failure, particularly in younger patients (Mann,2002, Torre-

Amione, 2005). These two researches indicated that there is significance increase 
interleukin-6 level in heart failure. 

Research done by (Arnon, et al,2001) show increase level of IL-1 in heart failure 
patients . Persistent immune activation in chronic HF has been found independently of 
the etiology of HF, possibly representing a final common pathogenic pathway in this 
disorder (Arnon, et al,2001). 

The negative linear correlation between the ejection fraction and interleukin-6. 
were in agreement with(Kell, et al,2002, Maeda, et al,2000, Torre-Amione, et al,1996) and (Takayoshi, et 

al,2001). A study done by(Baitosz, et al,2011) found a significant inverse correlation between 
interleukin-6 concentration and ejection fraction. 

There is positive linear correlation between end diastolic volume and 
interleukin -6 in heart failure patients which goes with results of study done by(Josefina, 

et al,2000) and(Takayoshi, et al,2004). 
From the results of study there was weak positive linear correlation between 

percentage of ejection fraction and interlekin-1. Similare finding s reported by(Benjamin, 

et al,2012) which show that IL-1 is a proinflammatory cytokine that become chronically 
elevated in h.f   and exert putative negative inotropic effect. 

As noted from there was a positive linear correlation between interleukin -6 
and stroke volume. This goes with finding of Testa et. al., (1996) and Van tassell et. 
al., (2012). 

In study done by Van Tassell et. al., (2012) shows strong correlation between 
interleukin-1 and left ventricular stroke volume, ejection fraction  and end diastolic 
volume were there is reduction in SV, EDV with increase level of IL-1 and this 
indicate that enhanced inflammation is associated with worsening outcome in heart 
failure patients and may play a direct role in disease progression.  
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