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ABSTRACT

Type 2 diabetes mellitus has great relationship with heart failure In this study we try to clarify
contribution of type 2 diabetes mellitus(T2DM)in inducing development of heart failure.50 people
shared in this study which were divided into two groups, control group consisted of 20 subjects (15
males and 5 females) and diabetic group consisted of 30 patients(15 males ,15 females) who are
admitted to cardiology department of Benisuef university hospital. EF is highly significant decrease in
diabetic group with mean value50.84+7.86 % when compared to control group with mean
value72.95+4.64 % (p-value <0.001). This study revealed that incidence of development of heart
failure increases markedly in presence of T2DM.
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1.Introduction:

Patients with diabetes have high incidence for development of heart failure . Diabetic patients with
HF usually have cardiac risk factors including hypercholesteremia, obesity, and hypertension [1] and
consequently patients with diabetes with a history of heart disease (e.g., coronary heart disease (CHD)
are at a higher risk for developing cardiovascular events earlier in life than those without heart
disease[2]. Chronic heart failure is a complex syndrome that can result from any structural or
functional cardiac disorder that impairs the ability of the ventricle to fill with or eject blood [3]. Systolic
heart failure causes impairment in the contractility of the heart and is determined when the left
ventricular ejection fraction is less than 45%, while Diastolic dysfunction decrease the heart's ability to
relax and fill with blood [4]. Diabetic cardiomyopathy can be defined as myocardial disease in patients
with diabetes that cannot be related to any other known CVD, such as hypertension [5]. These changes
in the structure and function of the heart in diabetic cardiomyopathy makes patients with diabetes are
susceptible to heart failure with the early onset of the disease. The prevalence of asymptomatic
diastolic dysfunction in patients with type 2 diabetes to be between 52 and 60%, despite meeting
clinical criteria for acceptable glycemic control[6] & [7]. The aim of this study is to determined to how
much extent is type 2 diabetes mellitus responsible to development of heart failure.

2.Materials and methods:

2.1.Criteria of the sharing subjects:

50 subjects participated in this study from March to June 2013 in which their ages ranged from 45 to
70 and their body mass index ranged from 30 to 35. They were divided into two groups, control group
consisted of 20 individuals (15 males and 5 females) and diabetic group consisted of 30 individuals (15
males and 15 females).We took the agreement from each subjects for their participation in this study
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.To choose subjects for diabetic group we took in consideration exclusion criteria which include type 1
diabetes mellitus from the history of the onset of the disease and also other causes of HF fromthe data
found b echocardiography reports. Duration of development of diabetes ranges from six to ten years.
They are admitted to hospital of benisuef university at department of cardiology. First we calculated
BMI for each subject using the formula weight in kg / (height in meter)?.

2.2.Collection of blood sample:

Fasting blood samples were collected by venipuncture in a test tube, samples allowed to clotted then
centrifuged ,the clot was removed by centrifuging at 1,000-2,000 x g for 10 minutes in a refrigerated
centrifuge, so the resulting supernatant is designated serum which was transferred into a clean
polypropylene tube using a Pasteur pipette.

2.3.Measurment of glucose and lipid profiles:

Glucose was measured by glucose oxidase method using available commercially kit by [8]. Total
cholesterol was measured by using The Cholesterol Enzymatic Assay Kit which is a plate-based
colorimetric enzymatic assay for the determination of cholesterol in serum samples .The kit uses a
spectrophotometric assay to detect cholesterol directly from serum samples. Concerning measurement
of serum triglyceride, we used Serum Triglyceride Quantification Kit which depends on formation of
lysis by a coupled enzymatic reaction system. First, lipase hydrolyzes the triglyceride ester bond,
yielding glycerol, which is then phosphorylated and oxidized, producing hydrogen peroxide which
reacts with the kit’s Colorimetric Probe (absorbance maxima of 570 nm).HDL was measured by HDL
Cholesterol Assay Kit supplied , this kit uses a spectrophotometric assay to detect HDL directly from
serum samples due to presence of a specific reagent formulation to selectively stabilize non-
HDLlipoprotein particles (LDL, VLDL and chylomicrons) while leaving HDL particles untouched.
Next a second reagent containing a detergent and modified enzymes selectively reacts with the
cholesterol present only in the HDL particles to form hydrogen peroxide. The hydrogen peroxide
product then reacts with N-(2-hydroxy-3-sulfopropyl)-3,5-imethyoxyaniline to form a colored product.
The resulting color change is measured at 610 nmand is proportional to the amount of HDL cholesterol
originally present in the sample. We calculated LDL by using Friedewald equation: LDL =total
cholesterol-HDL-(TG/5).

2.4. Measurment Ejection fraction:

Ejection fraction was measured by echocardiography with a 25MHz transducer. LV mass was
estimated according to the American Society of Echocardiography recommendations based on the
average of five measurements of LV diameters and wall thickness. When optimal orientations of M-
mode recordings were impossible, linear dimension measurements were made using two-dimensional
imaging[9]. LV volumes and ejection fraction were estimated using Simpson’s modified biplane
method based on three measurements. LV mass and volume measurements were corrected for body
surface[9]. Endocardial border detection was enhanced by use of Coded second harmonic imaging [10].

2.5.Statistical method:

Data were coded and entered using the statistical package SPSS version 21. Data was summarized
using mean zstandard deviation. Comparisons between groups were done using unpaired T
test[11].Correlation was done to test for linear relations between quantitative variables by Pearson
correlation coefficient. P-values less than 0.05 were considered as statistically significant.

3.Results:

In our study we observed that high percentage of diabetic patients suffer from dyslipedimia and
reduction in EF%. Table (1) showes that there are high significant increase of total cholesterol & TG
and LDL level and high significant decrease of HDL in diabetic group  with their mean values are
24713+ 5145 mg/dI&157.68+34.98mg/d1&175.90+54.59mg/dl and 38.65+7.91mg/dl respectively in
comparison to control group with their mean values are 141.95+27.77 mg/dl & 88.70+18.54 mg/dl
&69.50+27.66 mg/dl and 54.85+8.72 mg/dl respectively (p-value <0.001).At the same time high
significant decrease in EF% was noticed in diabetic patients with mean value 50.84+7.86 % when
compared to control group with mean value72.95+4.64% (p-value <0.001).From another view table (2)
& figures (1,2,3,4,5) reveale that EF% has negative correlation with glucose , TC, TG and LDL while
has positive correlation with HDL.
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Table(1):Comparison of EF%, glucose, total cholesterol , TG LDL and HDL levels between diabetic

and control groups:

Control group Diabetic group p- value

(meant SD) (meant SD)
Glucose gnvdl 85+8.00 289+43.87 <0.001
TC mg/dl 141.95+27.77 247.13+51.45 <0.001
TG mg/dl 88.70+18.54 157.68+34.98 < 0.001
LDL mg/dl 69.50+27.66 175.90+54.59 <0.001"
HDL mg/dl 54.85+8.72 38.65£7.91 <0.001"
EF% 72.95+4.64 50.84+7.86 <0.001"

“p-value <0.001 indicates highly significant. Mean %SD is highly significant increased in diabetic
group than contol group.

Table (2): Correlation between EF% and other parameters:

Glucose

TC TG

LDL HDL

Correlation with EF%

788"

687" 636

670 | 529"

**_Correlation is significant at the 0.01 level. EF% has-ve correlation with glucose, TC, TG

and LDL buthas +ve correlation with HDL
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Figure (1): Negative correlation between EF% and glucose.
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Figure (2): Negative correlation between EF% and total cholesterol.
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Figure (3): Negative correlation between EF% and TG.
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Figure (4): Negative correlation between EF% and LDL.
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Figure (5): Positive correlation between EF% and HDL.
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4 .Discussion:

The most important result of our study is that diabetes is usually associated with reduction in left
ventricular ejection fraction as reported by [12].while,[13] did not report a difference in EF
between diabetic and non-diabetic patients despite some studies demonstrated a slightly lower
LVEF in diabetic patients [14]&[15].Many theories tried to explain the mechanisms responsible for
decreased myocardial contractility in the diabetic patients. Metabolic disturbances in diabetes are
mainly developed by hyperglycemia [16] and consequently hyperglycemia considers an important
factor that increases the risk for the development of heart failure in patients with diabetes. On the
other hand ,as type 2 DM is a combination of, insulin resistance with hyperinsuliemia,hyperglyc--
emia and increased nonesterified fatty acids, which contribute to lipotoxicity , oxidative stress,
advanced glycation end products (AGEs), and altered calcium handling and substrate
metabolism[17] & [18] ,s0 these changes promote fibrosis, apoptosis, and myocyte hypertrophy in
the myocardium, leading to structural and functional disturbance of the heart [19]. Pressure
overload also produces changes in molecular signaling pathways which lead to similar harmful
effect on structure and functional changes[20].Another mechanism includes that cardiac efficiency
is decreased in diabetes because of increased fatty acid utilization, with increasing in ROS
production [21] as the increase in oxidative stress in diabetic hearts results in decrease in NO levels,
worsen endothelial function, and induce myocardial injury through stimulation of inflammatory
mediators [22]. We found also in our study that total cholesterol ,TG and LDL are significantly
increased while HDL level was significantly decreased in diabetic patients rather than control
people.Both [23]& [24] found the same result.Triglycerides levels are increased in diabetes for
many causes, primarily due to increase hormone-sensitive lipase (HSL) activity , this enzyme is
concerning with release of stored triglycerides fromadipocytes and conversion free faty acids and
monoglycerides - then transferred across the plasma membrane of the cell,this enzyme is normally
inhibited by insulin[25].0ne the other hand, the action of lipoprotein lipase (LPL) enzyme that
concerning with breaking down of triglycerides is less effective in insulin-resistance, so the
condition is associated also with diminished triglyceride clearance from the blood [26].
[27]reported that insulin deficiency reduces the activity of hepatic lipase plus several steps in the
production of biologically active lipoprotein lipase. Conclusion: There are great relationship
between presence of type 2 DM and development of heart failure . Diabetic patients have usually
dyslypediemia with hypercholesterolemia, hypertriglyceridemia,high LDL and low HDL at the
same time they suffer from reduction of EF%.
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