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Abstract: Higher body mass index (BMI) can be a risk for cardiovascular disease: however, the original causal links are 

still not clear. Objective: The study aims at determining relationship between BMI and cardio vascular disease. 

Patients and methods: Sixty situation, Thirty of them were male and thirty were female throughout of the 

study from January to February 2020 in AL-ZAHRAA Hospital. We recorded the medical history, body 

weight, height and BMI. The age ranged from (17 to74) years. In this study both were measured Aspartate 

aminotransferase (AST), Cholesterol, Triglyceride, Low Density Lipoprotein (LDL-Cho), High Density 

Lipoprotein (HDL-Cho), High Sensitive Troponin I (TNHS) and Atergenic Index Very Low Density 

Lipoprotein (VLDL-Cho), Lactate Dehydrogenase (LDH), Creatine Kinase (CK), that measured the three 

types (Under Weight, Normal Weight and Over Weight). Results and Discussion: The mean anthropometric 

are indices in sera of the experimental groups. The results of the study showed the male situation (50%) was 

equal than female situation percentage (50%) with none significant differences (p>0.05) between these 

groups. Also, the mean value of Cholesterol is higher in over weight than normal and underweight with high 

significant differences(p<0.001) that mean ± SD for over, normal and underweight were (205.70±62.67), 

(146.60±49.59) and (137.40±33.71) mg/dl respectively. Triglyceride, (LDL-Cho) and Very (LDL-Cho) also 

high on overweight, but HDL-Cho is high on the underweight compared with other groups. 

1 INTRODUCTION 

Obesity is a key factor of cardiovascular disease 

(CVD) and all-cause of deaths. Evidence shows an 

unfavorable relationship between underweight and 

mortality; however, this varies across cause of 

death  [1]. It is an independent risk to CVD [2 ]  

connected to an advanced CVD which requires 

procedures like Percutaneous Coronary Intervention 

(PCI), shorter life expectancy [3], and a more 

deaths [4]. Weight loss can be triggered by improving 

preexisting cardiovascular risk factors such as 

hypertension, diabetes, and dyslipidemia and 

deaths [5]. There are more studies which reported 

better clinical results in overweight and obese patients 

who received treatment for CVDs in comparison to 

people with normal weight suggesting an inconsistent 

survival advantage. This impact has been seen in 

patients with diabetes [6], Obesity was mainly 

calculated by BMI. The mechanisms “obesity 

paradox” are not clear. 

Few scholars have studied BMI link to Cardio 

CAD in patients undergoing CA. Rubinshtein et 

al., [7] studied obese patients indicating for CA were 

younger and with less left main diseases [8]. Obesity 

is a known risk for CAD; so it is said that obese 

people show poorer results than the nonobese [9]. 

Yet, findings contradict this assumption of BMI and 

death link of CA patients. Rossi et al examined the 

BMI effect on coronary atherosclerosis and cardiac 

events in some patients suffering CAD [10]. BMI was 

not in a significant link to coronary atherosclerosis 

and mortality approving other studies [11]. The study 

aims at determining relationship between BMI and 

cardio vascular disease. 
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2 STUDY GROUPS AND 

SPECIMENS COLLECTION 

This study is a likely, study, in which one status, with 

the blood bank, included in this study. The Study was 

started from August 2019 during November 2019 at 

the segment of AL-ZAHRAA Hospital in Diyala. 

That status was male their aged (35) years. 

Ten milliliters of blood was obtained from each 

individual after a period of fasting of at least 12 hours 

by venous puncture using disposable syringes. Ten 

milliliters of blood were placed in a gelatinous tube. 

Centrifugation was performed at 3000 rpm for 10 

minutes, which led to the separation of the serum. The 

samples were preserved at -20°C until it was required 

for examination. Prior to assessing the biochemical 

parameters. 

2.1 Measuring Height, Weight and 
Body Mass Index (BMI) 

The following can give weight in (kg) & height in (m) 

by appropriate balance: 

Body Mass Index =
Weight (Kg)

Height (m)2
. 

World Health Organization (WHO) classify BMI 

to: 
BMI=20-24.9 Under Weight, BMI = 

25-29.9 Normal Weight, BMI≥30 Over Weight (12)

2.2 Human Soluble Growth 
Stimulating, Expression Gene 2 
Protein (sST2) ELISA Kit 

Level concentration of sST2 was measured using 

ELISA kits manscripit (SunLong-China) based on 

Sandwich – ELISA kit. 

2.3 The Procedure to Determine the 
Aspartate Aminotransferase 

ɑ - oxoglutarate +L-aspartate → L-glutamate+ 

Oxaloacetate it is estimate by calculation the level of 

oxaloacetate hydrazone that produce 2,4-

dinitrophenyl-hydrazine. 

The principle of work was based on the use of the 

kit manufactured by a company Human - Germany. 

2.4 These Procedure to Determine the 
Cholesterol 

The principle of work was based on the use of the kit 

manufactured by a company Human - Germany. 

2.5 These Procedure to Determine the 
Triglyceride 

The principle of work was based on the use of the kit 

manufactured by a company Human - Germany. 

2.6 These Procedure to Determine the 
HDL-Cholesterol 

In this technique, separation method was used 

according the chosen precipitation of apo liprotein B-

containing lipoprotein (VLDL, LDL and (a) Lpa) by 

phosphotungstic acid /MgCl2, sedimenting 

precipitant via centrifugating, and subsequent 

enzymatic HDL analyses as residual cholesterol in the 

clean supernatants. 

The work was by the use of the kit manufactured 

by a company Linear - Spain. 

2.7 These Procedure to Determine the 
Creatine Kinase 

The work was by the kit manufactured by a company 

Human - Germany. 

2.8 These Procedure to Determine the 
Lactate Dehydrogenase 

Pyruvate +NADH+H+          Lactate + NAD+ 

The principle of work was based on the use of the kit 

manufactured by a company Human - Germany. 

2.9 These Procedure to Determine the 
Highly Sensitive Troponin 

A final fluorescent detection (ELFA) and one-step 

enzyme immunoassay sandwich method and make 

the assay. 

The Solid Phase Receptacle (SPR®) is the device 

for pipetting. Its reagents are ready-to-use. In the 

sealed reagent strips, they are also pre-dispensed. All 

steps are too-done automatically. We then transfer the 
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sample into the wells with alkaline phosphatase-

labeled anti-cardiac troponin antibodies (conjugate). 

We then cycled it, conjugate mixture, in and out of 

the SPR® several times. This operation makes 

troponin I capable of binding the immunoglobulins, 

which is interior SPR®wall fixed, and the conjugate 

for forming a sandwich. Unbound elements are 

removed by washing steps. 

We then conduct two successive detection steps, 

each with substrate (4-Methyl-umbelliferyl 

phosphate) cycled in and out of the SPR®. The 

conjugate enzymes were used for the hydrolysis 

catalysis of this substrate into a fluorescent product 

(4-Methyl-umbelliferone). The calculation of the 

fluorescence is at 450 nm. The fluorescence intensity 

is in proportion to the sample antigen concentration. 

Then, automatic calculation by the instrument 

showed the outputs in reference to two calibration 

curves in memory corresponding to the two steps to 

detect. A fluorescence threshold value shows how 

much is the calibration curve for each sample and 

then printing the results out. 

The principle of work was based on the use of the 

kit manufactured by a company Biomerieux-French. 

2.10 Statistical Analyses 

The study used the Statistical Analysis System- SAS 

(2018) for the detection of the effect of difference 

groups (patients and control), the results were 

expressed as Mean ± Standard Deviation for relative 

comparison. The data were analyzed using SPSS 

software, using one-way ANOVA. Statistical 

significance was defined as a p-value less than 0.05. 

3 RESULTS 

Table 1 shows the statistical values of blood lipid 

indices (lipid profile) according to the body mass 

index (BMI) using the (P) test. It was observed that 

the highest mean total cholesterol level was recorded 

in the overweight group (205.70±62.67) compared to 

the normal (146.60±49.59) and underweight groups 

(137.40±33.71), with highly significant differences 

(P=0.001). Similarly, triglyceride levels showed the 

highest value in the overweight group 

(274.85±112.83), followed by the normal group 

(195.00±83.42), and then the underweight group 

(159.00±61.19), with highly significant differences 

(P=0.001). For LDL, the overweight group also had 

the highest mean (110.33±49.74) compared to the 

other groups, with significant differences (P=0.002). 

However, HDL levels did not show significant 

differences between the three groups (P=0.21). 

Finally, VLDL levels were significantly higher in the 

overweight group (55.78±22.92) compared to the 

other two groups, with highly significant differences 

(P=0.001). 

Table 1: Comparative lipid profile with body mass index by 

using P test. 

Lipid profile N Mean ±SD P value 

Cholesterol 

(mg/dl) 

Over 

2

0 

205.70±62.67 

0.001**

* 

Norma

l 
146.60±49.59 

Under 137.40±33.71 

Triglycerid

e (mg/dl) 

Over 

2

0 

274.85±112.8

3 
0.001**

* 
Norma

l 
195.00±83.42 

Under 159.00±61.19 

HDL 

(mg/dl) 

Over 

2

0 

30.86±18.01 

0.21NS Norma

l 
30.90±14.15 

Under 38.05±10.91 

LDL 

(mg/dl) 

Over 

2

0 

110.33±49.74 

0.002** 
Norma

l 
74.28±27.69 

Under 68.99±35.54 

VLDL 

(mg/dl) 

Over 

2

0 

55.78±22.92 
0.001**

* 
Norma

l 
40.58±18.33 

Under 32.92±12.14 

***= very high significant differences (p<0.001), **= high 

significant differences (p<0.01), NS= not significant 

differences (p>0.05). 

Table 2 shows the means and standard deviations 

of the activity of some cardiac and hepatic enzymes 

(AST, CK, Troponin, LDH) in three groups according 

to body mass index (BMI): the overweight group, the 

normal weight group, and the underweight group, 

using the (P) test. No significant differences were 

recorded in AST enzyme levels between groups 

(P=0.26), as values ranged between (26.88±6.84) in 

the overweight group, (32.41±16.21) in the normal 

group, and (28.07±7.68) in the underweight group. 

CK enzyme levels also did not show significant 

differences (P=0.41), as they reached the highest 

value in the overweight group (323.21±160.56), and 

decreased in the other two groups. Also, no 

significant differences were recorded in troponin 

(P=0.13) or LDH (P=0.71) levels between the three 

groups, despite some variations in the recorded 

means . 

Table 3 shows the mean hemoglobin (Hb) 

concentration and standard deviations for three 

groups of individuals according to body mass index 
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(BMI): the overweight group, the normal weight 

group, and the underweight group, using the (P) test. 

The results showed no significant differences in 

hemoglobin concentration between the three groups 

(P=0.57), as the mean hemoglobin concentration in 

the overweight group was (14.57±2.24) g/dl, 

compared to (13.97±2.15) g/dl in the normal weight 

group, and (13.87±2.43) g/dl in the underweight 

group, indicating that BMI did not significantly affect 

the hemoglobin level in the studied sample.  

Table 2: Comparative enzyme activity with body mass 

index by using P test. 

Parameters N Mean ±SD P value 

AST 

(U/l) 

Over 

20 

26.88±6.84 

0.26NS Normal 32.41±16.21 

Under 28.07±7.68 

CK (U/l) 

Over 

20 

323.21±160.56 

0.41NS Normal 282.65±112.76 

Under 270.78±107.65 

Troponin

(ng/I) 

Over 

20 

1.14±0.22 

0.13NS Normal 0.87±0.44 

Under 1.05±0.52 

LDH 

(U/l) 

Over 

20 

436.50±123.21 

0.71NS Normal 458.45±95.04 

Under 429.85±121.18 

N= Number, SD= stander deviation, NS= not significant 

differences (p>0.05). 

Table 3: Comparative hemoglobin concentration with body 

mass index by using P test. 

Parameter N Mean± SD P value 

HB 

n(g/dl) 

Over 

20 

14.57±2.24 

0.57NS Normal 13.97±2.15 

Under 13.87±2.43 

N= Number, SD= stander deviation, NS= not significant 

differences (p>0.05). 

Table 4 shows a comparison of sST2 protein 

concentrations among three groups according to body 

mass index (BMI): the overweight group, the normal 

weight group, and the underweight group, using the P 

test. The results showed statistically significant 

differences between the groups (P < 0.001). The 

overweight group recorded the highest mean sST2 

concentration of 90.43 ± 13.25 ng/ml, followed by the 

normal weight group with a mean of 74.23 ± 14.29 

ng/ml, while the underweight group recorded the 

lowest mean of 69.45 ± 12.75 ng/ml. These results 

indicate a significant association between weight gain 

and elevated sST2 levels in the blood. 

Table 4: Comparative sST2 concentration with body mass 

index by using P test. 

Parameter N Mean± SD P value 

Soluble ST2 

(sST2)ng/ml 

Over 

20 

90.43± 

13.25 

100.0 < Normal 
74.23± 

14.29 

Under 
69.45± 

12.75 

N= Number, SD= stander deviation. 

4 DISCUSSION 

Table 1 shows that the mean value of Cholesterol 

which is higher in over weight than normal and 

underweight with high significant 

differences(p<0.001), among experimental groups 

with mean ± SD for over, normal and underweight 

(205.70±62.67), (146.60±49.59) and (137.40±33.71) 

mg/dl respectively.  Triglyceride, LDL and Very LDL 

also high on overweight,but HDL is high on the 

underweight than other groups [12]. Studying 

correlations between indicators of body fat and 

cardiovascular disease risk factors showed that 

adiposity was significantly linked to cardiovascular 

disease risk markers, which are not favorable, such as 

LDL and HDL cholesterol, total cholesterol and 

triglyceride levels.  Dyslipidemia are high cholesterol, 

triglycerides, LDL and HDL are in a link to higher 

risks of CAD [13] . 

As the high cholesterol, triglycerides, LDL, very 

LDL and a decrease in HDL concentration, the reason 

may is the lack of physical activities, genetic 

predisposition, and nutrition that increase the 

development of atherosclerosis. 

We noticed High levels of total cholesterol, LDL 

and TG, and reduced HDL to increase in this and 

other studies [14]. The non-significant univariate link 

of CVD and lipid entities (LDL, HDL, and TG) but 

no the total cholesterol, is a different result of the 

CVD risk factor pattern. LDL, HDL, and/or TG are 

significantly linked to CVD in many research 

works  [15]. Other studies show the insignificant CVD 

link to other lipid entities [16], as different good 

quality works could produce different links, not for 

the lipid and factors, CVD link with different factors 

is influenced by population features. Possibly 

different populations could produce different 

findings. Although there is well-known CVD 

relationship to gender and first degree CVD family 

history [17], this study has shown no insignificant 

links. Yet, this is in line with some studies, explained 
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by the recall bias when there is a report of this risk 

factor[18]. 

Table 2 shows the mean value of Creatine Kinase 

is high on the overweight compared with other 

groups(normal and under) weight with non-

significant differences (P>0.05) that mean ± SD for 

over, normal and underweight were (323.21±160.56), 

(282.65±112.76) and (270.78±107.65), also High 

Sensitive Troponin I was high on the overweight 

compared with(normal and under) weight with non-

significant differences (p>0.05) between study 

groups than mean ±SD for over, normal and 

underweight were (1.14±0.22), (0.87±0.44) and 

(1.05±0.52) respectively. Creatine kinase is enzyme 

that supplied the heart muscle with energy from 

adenosine triphosphate, which is produced by the 

oxidative phosphorylation process [19], Creatine 

kinase is a factor of myocardial infarction and other 

cardiac disease [20]. Earlier detecting myocardial 

infarction in those who feel chest pain is critical to 

maintaining patients' lives and treatment has begun 

quickly, and the myocardial infarction diagnosis 

depends the same examination and 

electrocardiography on vital signs, including the 

focus of creatine kinase in early detection of 

disease [21]. 

Lactate dehydrogenase (LDH) is one of the 

cytoplasmic enzymes in the body cells catalyzing the 

reversible pyruvate conversion, the glycolysis main 

end-product, for lactation as a lactic acid (Cori) cycle. 

This metabolic becomes quicker with anaerobic 

physiologic seeing as in higher skeletal muscle 

activity power output. The use of b skeletal and 

cardiac muscles, the cell-to-cell lactate shuttles and 

their tissue-specific LDH isoenzymes, can avidly 

oxidize lactate to function as fuel, which is energy 

supply 60% in the myocardium [22]. The serum 

lactate dehydrogenase enzyme effectiveness 

increases after myocardial infarction and begins after 

4-12 hours from the onset of infection and reaches its

maximum height after 44 hours and is a useful clinical

sign for people entering the hospital in case of

myocardial infarction [23]. Abnormal serum LDH

levels, higher than laboratory limits, is not a specific,

clinical, pathologic indicator of medical issues, such

as muscle injuries, myocardial ischemia, hemolysis or

malignant melanoma [24].

In this work, 5 key LDH; LDH-1 and LDH-2 are 

isoenzymes erythrocytes and LDH-4 and LDH-5 in 

skeletal muscle and liver and in cardiac muscle. 

Often, LDH-2 is predominant, then LDH-1, -3, -4, 

and -5 [25]. Serum LDH is produced by breaking 

down erythrocytes and platelets and other organs 

produce more isoenzymes in a composition reflecting 

their tissue origin. A high serum level is caused by 

little tissue breakdown or damage [26]. 

High total serum LDH level could be the caused 

by cardiac LDH isoenzymes. At myocardial 

ischemia, LDH rises step by step in the serum. Hence, 

the LDH-1/LDH-2 ratio, normally 1, rises 1, the 

“flipped” ratio, and occasionally comes from extreme 

exercises [27]. 

High Sensitive Troponin have been permitted 

globally as the standard biomarkers to detect 

myocardial injury, risk stratification in patients with 

acute coronary syndromes, and to diagnose 

myocardial infarction [28]. The study has identified 

three different isoforms which are encoded by 

individual genes in cardiac muscle, fast and slow 

twitch skeletal muscles [29]. 

Troponin is a specific indicator of damages of 

myocardial cell and is central to diagnosing acute 

coronary syndromes (ACS). Its rise appears in 

significant cardiac stress with no obstructive coronary 

diseases [30]. It has 3 subunits: troponin T (TnT) (37 

kDa), anchoring the complex to the tropomyosin 

strands of the thin filaments; troponin C(TnC)(18 

KDa), binding ions of calcium from the sacroplasmic 

reticulum; and troponin I (TnI) (22.5 kDa), inhibiting 

the adenosine triphosphate enzymatic hydrolyses 

powering muscle contraction. The globular troponin 

complex head makes TnC, TnI, and the TnT C-

terminal portion, while the tail the N-terminal. The 

majority of  cTn is linked with tropomyosin on the 

myofibril filament, with the left make small unbound 

cytosolic pools [31]. 

Aspartate Aminotransferase was one of the liver 

enzymes has a strong relationship in estimating the 

harm in the liver, as well as the high activity of the 

enzyme has been linked to other risk factors in 

maternal cardiovascular and coronary heart 

diseases [32].  Aminotransferase indicates liver injury 

and is made of alanine aminotransferase (ALT) and 

aspartate aminotransferase (AST). ALT is only found 

in the liver, but AST in the liver and myocardial 

tissues. CAD causes hypoxic hepatitis, raising serum 

transaminase activity by centrilobular liver cell 

anoxic necrosis. The aminotransferase rise in CAD 

can be seen by a greater increase in AST than ALT 

(because of the localization of two enzymes). This 

study assumes that the rise in AST superior to ALT is 

linked to CAD and linked to high BNP levels and 

subsequent cardiovascular deaths in health 

check-ups [33]. 

Results of the current study showed in the Table 3 

that the mean value of Hemoglobin is higher on the 

overweight compared with normal and underweight 

with non-significant differences (p>0.05) between 
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study groups (over, normal and under) weight were 

(14.57±2.24), (13.97±2.15) and (13.87±2.43) 

respectively Hemoglobin (Hb) concentrations are 

often explained in chronic heart failure patients 

reflecting anemia in chronic diseases and renal 

dysfunction [34] . 

The erythrocyte mainly transport oxygen to the 

tissues and organs. The normal Hb is 13 to 17 g/dl 

(Hct of 40 to 50%) not randomly seen but optimized 

oxygen delivery [35]. This transport mainly relies on 

the Hb in the blood. A relative linear rise in oxygen-

carrying ability with progressively Hb higher levels 

in normal people. In well-dialyzed people, with 

similar Hb levels, oxygen delivery to peripheral 

tissues in HD people somewhat increased [36]. 

Low oxygen-carrying ability with developing 

anemia, yet, induce compensatory machineries, such 

as systemic vasodilation [37] and higher cardiac 

outputs. The cardiac result rises in anemia is in 

correlation to anemia level and becomes negative if 

the Hct is 30%. Left ventricular mass and end-

diastolic capacity rise in reaction to anemia(38), The 

negative anemia impact, in those with no kidney 

diseases too, may be because of the tissue hypoxia 

and the longer-term compensatory impacts of high 

cardiac function, like left ventricular hypertrophy (26 

–30). In contrast, treating with ESA for precise

anemia contraries the physiologic abnormalities

explaining the observed better life.

sST2, indicative of pathophysiological 

mechanisms connecting inflammatory and 

neurohormonal systems, is a promising biomarker in 

cardiovascular illness that may assist doctors in 

identifying patients at elevated risk for heart failure 

requiring hospitalization [38]. The present study 

showed increase sST2 which is higher in over weight 

than normal and underweight with high significant 

differences(p<0.001). The present study agreement 

with Savarimuthu et al., (2022) recorded that the 

relationship between serum concentrations of the 

soluble ST2 (sST2) and investigate the role of sST2 

as indicator in patients hospitalized with acute heart 

failure (HF). There were positive correlations 

between sST2 at discharge (P = 0.009) in overall 

patients[39]. 

sST2 is a soluble variant of the protein ST2, which 

belongs to the interleukin-1 receptor family [40]. 

Circulating levels of sST2 are heightened in 

numerous clinical contexts associated with 

inflammation, including systemic lupus 

erythematosus, asthma, trauma, and septic 

shock  [41 ] . Several investigations have shown that 

sST2 levels possess predictive significance for 

mortality in heart failure patients, both in the short 

and long term [42]. 

5 CONCLUSIONS 

This study demonstrated a significant relationship 

between body mass index (BMI) and several 

biochemical and cardiac markers associated with 

cardiovascular disease. Overweight patients showed 

elevated levels of total cholesterol, triglycerides, 

LDL, VLDL, creatine kinase (CK), troponin, and 

soluble ST2 (sST2), indicating an increased 

cardiovascular risk compared with normal-weight 

and underweight groups. In contrast, HDL levels 

were higher in underweight individuals. 

The results revealed statistically significant 

differences in lipid profile parameters and sST2 

concentrations among the studied groups, while AST, 

CK, troponin, LDH, and hemoglobin levels showed 

no significant differences. Elevated sST2 

concentrations in overweight patients suggest its 

potential role as a prognostic biomarker for 

cardiovascular complications. 

Overall, the findings confirm that increased BMI 

is closely associated with adverse biochemical and 

cardiac alterations related to cardiovascular disease 

progression. These biomarkers may contribute to 

early diagnosis, risk assessment, and monitoring of 

cardiovascular disorders. 
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