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Hopefully this book can provide a valuable contribution to the development of 
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ABSTRACT 

 

Background: Atherosclerosis is an inflammatory disease that leads to the emergence of 

aterom plaque, which causes thickening of the blood vessel wall. Acute myocardial 

infarction (AMI) is caused by rupture of atherosclerotic plaques that trigger acute 

thrombosis cause total occlusion of the coronary artery. Initiating event in atherosclerosis 

is the change LDL into oxidized (OxLDL). Activation of OxLDL would be mediated by 

various scavenger receptors, such as LOX-1. Consumption of legumes can reduce the risk 

of coronary heart disease. This study want to find out whether the kidney beans that are 

included in legumes have efficacious as preventive risk of atherosclerosis. 

Objective: To prove that kidney bean extract can lower LDL and OxLDL plasma in LOX-1 

gene polymorphism 3'UTR188C/T as preventive risk of atherosclerosis. 

Research methods: laboratory experiments with phytochemical test, test kidney bean 

extract effect with a dose of 400 mg, 800 mg dan 1200 mg per day on lipid profile and 

plasma levels of OxLDL by Enzyme -linked Immunosorbent Assay (ELISA), test 

3'UTR188C/T gene polymorphism with restriction enzyme.  

Results: The results of the phytochemical screening kidney bean extract contain active 

compounds such as alkaloids, saponins, flavonoids, triterpenoids/steroids, and glycosides. 

LDL found decrease in all treatment groups with the highest decrease in the 800 mg 

group, although not significantly. But found elevated levels of OxLDL in all treatment 

groups with the highest increase were also in the group of 800 mg. Most study participants 

were genotype CT.  

Conclusion: It has been produced kidney bean extract in the form of extracts condensed 

that has met the standards. Kidney bean extract can lower LDL cholesterol. Although 

kidney bean extract can increase plasma Ox-LDL, further research needs to be done to 

see the existence of an increase in the levels of OxLDL. Participants with TT genotype had 

higher levels of plasma OxLDL than other genotypes. 

 

Keywords : Kidney bean extract, LDL level, Ox-LDL level, genotype, atherosclerosis 
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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Atherothrombotic disease is the leading cause of death and morbidity 

of this disease is high. Although it may involve blood vessels all over the 

place in the body, but the main problem if induce clinical manifestations of 

coronary heart disease (CHD), cerebrovascular disease and peripheral 

arterial disease in the lower extremities.1,2 

Atherosclerosis, a blockage of the arteries, is the result combination of 

abnormalities lipoprotein metabolism, oxidative stress, chronic inflammation 

and the possibility for the occurrence of thrombosis. This whole process will 

play a role in the onset of cardiovascular disease.3-6 

Cardiovascular disease is the leading cause of death in most 

developed countries. Based on the results of basic health research in 

Indonesia on 2013, found the prevalence of CHD were diagnosed by a doctor 

or physician diagnosis or symptoms was 0.5% and 1.5%. CHD prevalence 

was higher in the community uneducated and not working. Most deaths from 

cardiovascular disease can be prevented through lifestyle changes such as 

diet, exercise, and stop smoking. For example, approximately 37% of heart 

attacks in women were associated with overweight. Moreover, 

hypercholesterolemia, which is a risk factor for cardiovascular disease can be 

overcome through proper diet in approximately 75% of individuals. Decrease 

input saturated fat; cholesterol and increased input of cholesterol-lowering 

foods such as nuts should be given priority as prevention for cardiovascular 

disease. Weight loss will also affect the increase in the production of 

superoxide dismutase (SOD) which would prevent LDL oxidation.7-10 

Recent studies on atherosclerosis focus on inflammatory processes, 

thus providing a new picture mechanism of this disease. Inflammatory 

cytokines involved in the inflammatory process of the blood vessels to 
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stimulate the formation of endothelial adhesion molecules, proteases, and 

other mediators, which can enter the blood circulation in the dissolved form. 

These cytokines induce the production of interleukin-6, which will stimulate 

the liver to increase the production of acute phase reactants such as C-

reactive protein. In addition, platelets and adipose tissue can induce 

inflammatory mediators, causing further atherothrombotic11 

In recent decades, the understanding of the pathogenesis of 

atherosclerosis has been revolutionized. Previously estimated atherosclerosis 

has basic problems with the blood vessels alone. The understanding of the 

pathophysiology of this disease has entered a new era with the 

understanding pathobiology further atherothrombotic.11 

Initial event in atherosclerosis is change low density lipoprotein (LDL) 

into a form that oxidized low density lipoprotein (Ox-LDL) by several factors 

such as radicals, lypooxygenation, causing fragmentation of unsaturated fatty 

acids into LDL particles. Oxidized LDL plays an important role in the 

development of atherosclerosis. Activity of oxidized LDL mediated by different 

receptors called scavenger receptor (SR), such as the SR-AI / II, SR-BI, 

CD36, MARCO, marcosialin (CD68) and lectin-like oxidized low-density 

lipoprotein receptor-1 (LOX- 1). Sawamura, et al, (1997), was first identified 

LOX-1 as the main receptor for endothelial cells in oxidized LDL12-14 

Lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1) has 

been known as a membrane protein with the ability to bind and degrade 

oxidized LDL. In vascular smooth muscle cells, oxidized LDL induces 

apoptosis through ROS generation. Apoptosis induced by oxidized LDL is 

also mediated by LOX-1 in human umbilical vein endothelial cells. Apoptosis 

or programmed cell death will create oxidative species that serves as 

inflammation that will contribute to atherosclerosis and cardiovascular 

disease.14,15 

LOX-1 belongs to the subgroup of scavenger receptor class E, which 

is a human gene with a C-type lectin gene cluster on chromosome 12 
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containing genes receptor to recognize the immune system. Mango, et al, 

delivered until now there are 7 polymorphisms that have been identified in the 

LOX-1 gene. One is 3'UTR188C / T (T to C substitution at 3'untranslated 

region located at 188 bp). Chen, et al, found that the frequency of allele 

3'UTR / T was significantly increased with an increase in the severity of 

stenosis in coronary artery disease in white women, while the black woman 

was not found significantly increased, which is likely influenced by the number 

of samples small. The same result was found by Mango, et al, that the 

polymorphism 3'UTR188C / T showed a significant association when 

compared between patients with acute myocardial infarction and normal 

controls. While Kurnaz, et al, found that the gene polymorphism 3'UTR188C / 

T as predisposing the development of left ventricular hypertrophy on coronary 

artery disease.12,13,16,17 

Dry beans and soybeans are unique because that food rich in 

nutrients. The addition of nuts in the diet can lower blood cholesterol levels. 

Nuts contain complex carbohydrates, vegetable protein, dietary fibre, 

oligosaccharides, phytochemicals (especially isoflavones in soy), and 

minerals. Complex carbohydrates and fibre-containing foods contribute 

because it has a low glycemic index, which is beneficial for people with 

diabetes and reduce the risk for developing diabetes. The protein contained 

in soy is now recognized as a complete protein. Vegetables that used to 

replace animal protein may reduce urinary calcium excretion and reduce the 

risk for developing osteoporosis. Components of diets containing fibre, both 

soluble and insoluble, provide many health benefits. The importance of 

prebiotics as oligosaccharides and its role in the function of the colon have 

been widely recognized. Then, a mineral found in nuts is important to reduce 

the risk for osteoporosis and hypertension.18,19 

Beans (Phaseolus vulgaris L) are a type of legume that has been 

known to have a diuretic effect and efficacy. Composition of beans are: folate, 

fibre, alkaloids, flavonoids, saponins, triterpenoida, steroid, stigmasterin, 
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trigonelin, arginine, an aminoacid, asparagine, kholina, tannins, fasin, starch, 

vitaminA, vitamin C and minerals (copper, magnesium, iron, potassium, 

calcium).20,21 

In addition, dry beans have also been shown to improve serum lipid 

profile in patients with coronary heart disease. The content of phytosterols 

from beans is approximately125 mg per 100 grams of beans.22 

Based on the above description, throughout on the literature search 

conducted by researchers, research on the effects of bean extract that 

influence the inflammatory parameters, in this case the levels of LDL and 

oxidized LDL and its relation with LOX-1 gene polymorphisms 3'UTR188C / 

T, as a preventative measure risk of atherosclerosis has not been 

investigated. Therefore, this study will conduct phytochemical test to 

determine the class of the active compounds from the extract of beans; 

determine the frequency distribution of LOX-1 gene polymorphisms 

3'UTR188C / T in Medan, examines the effects of bean extract on LDL and 

oxidized LDL levels and its relation with LOX-1 gene polymorphisms 

3'UTR188C / T on the subject studied. 

 

1.2 Problem formulation 

Based on the background described previously, problem that will be 

the research questions are as follows: 

1. Is the LOX-1 gene polymorphism 3'UTR188C / T is found in Medan? 

2. Is there a relationship between the levels of LDL and oxidized LDL with 

LOX-1 gene polymorphism 3'UTR188C / T? 

3. Does bean extract has an effect that can affect the levels of LDL and 

oxidized LDL and its relation with LOX-1 gene polymorphisms 3'UTR188C / 

T in humans? 
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1.3 Research objectives 

1.3.1 General purpose 

Role of bean extract in the prevention risk of developing 

atherosclerosis in normal subjects who differ in LOX-1 gene polymorphism 

3'UTR188C / T. 

1.3.2 Specific objectives 

a. Determine the frequency distribution of LOX-1 gene polymorphisms 

3'UTR188C / T in subjects studied 

b. Determine the effect of bean extract and oxidized LDL cholesterol levels 

c. Determine the relationship between changes in LDL and oxidized LDL 

levels by genotype subjects 

 

1.4 Benefits research 

1.4.1. Theoretical benefits: Result of this research is expected that beans can 

affect the levels of LDL and oxidized LDL on LOX-1 gene polymorphism 

3'UTR188C/T in humans. 

1.4.2. Benefits applicable: 

a. Expected from the results of this study can help people to consume 

more beans because it has a good effect for protection against heart 

disease. 

b. This study is a preliminary study, which is expected for universities to 

develop research on traditional materials as a nutritious plant 

pharmacological 

 

1.5 Originality 

Based on literature-based assessments in English as well as 

publications that have been abstracted in English, researchers have not 

found research on the effects of extracts of bean (Phaseolus vulgaris L.) 

against levels of LDL and oxidized LDL on LOX-1 gene polymorphism 
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3'UTR188C / T. Which have been studied are the effects of bean on the lipid 

profile and blood sugar levels. 

 

1.6 The potential of intellectual property rights (IPR) 

a. Getting the frequency distribution of LOX-1 gene polymorphisms 

3'UTR188C / T on the subject in the field 

b. Proving bean extract affects the levels of LDL and oxidized LDL in subjects 

carriers of LOX-1 gene polymorphisms 3'UTR188C / T. 

c. The discovery of a new phytopharmaca formula that effective and safe in 

influencing levels of LDL and Ox-LDL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

CHAPTER II 

LITERATURE 

 

2.1 Atherosclerosis 

2.1.1 Definition 

             Atherosclerosis is a fibro proliferative complex inflammatory response 

on the retention of atherogenic lipoproteins in the arterial intima layer. 

Atherosclerosis is a chronic disease and a major cause of coronary heart 

disease and cardiovascular disease. On the origin of the word, 

atherosclerosis comes from the Greek, which is meaningful athere is porridge 

and skleros is hard.2,23,24 

From that word, it can be concluded that atherosclerosis is the 

formation of spots like porridge consisting of fatty deposits of cholesterol in 

the intima layer of the blood vessel lumen. This situation resulted in the 

thickening of the walls blood vessels and loss of elasticity of the arteries, 

accompanied by changes in the media and intima layer degeneration.2 

Atherosclerosis is a disease which is chronic inflammation of blood 

vessels, which causes the appearance of plaques atherom is a focal lesion 

located in the intima of blood vessels both large and medium. Retention of 

sub endothelial LDL and the oxidative cause beginning of atherogenesis, 

which is followed by inflammatory cell infiltration and activation of blood. Ox-

LDL activates endothelial cells by inducing the expression of adhesion 

molecules that mediate turnover and adhesions blood leukocytes (monocytes 

and T cells). After adhesion to the endothelium, leukocytes migrate into the 

intima. Monocytes are then transformed into macrophages that enhance the 

scavenger receptor activation leading to increased fat accumulation and 

formation of soap cells. Activation of macrophages causing the release of pro 

inflammatory cytokines, reactive oxygen species (ROS), proteolytic enzymes 

involved in matrix degeneration and eventually cause unstable atherosclerotic 

plaque.25-27 
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Atherosclerosis is not same like arteriosclerosis. Arteriosclerosis has a 

broad meaning, covering all diseases that can lead to hardening of the 

arteries, such as atherosclerosis, stenosis after angioplasty, and peripheral 

vascular disease. As already known, the atherosclerotic lesion is a layer of fat 

(fatty streaks) has been found in the aorta during foetal development, 

especially in foetuses whose mothers had high cholesterol levels. This is 

what may underlie many cases of myocardial infarction occur in individuals 

without having ischemic symptoms beforehand. Therefore, long-term effort is 

needed to prevent this disease and the consequences of this disease are 

very dangerous.2,11 

 

2.1.2Pathogenesis 

Understanding of the pathophysiology of atherosclerosis always 

comes cholesterol theory. Age, cholesterol, and LDL cholesterol 

concentration is an indication of the risk for the occurrence of cardiovascular 

disorders in the future. Some individuals are more convenient for 

atherosclerosis (e.g., men more often than women).2,11 

Acute myocardial infarction (AMI) is caused by atherosclerotic plaque 

rupture triggering acute thrombosis resulting in total occlusion of the coronary 

artery. Ehara, et al., reported that the plasma levels of oxidized LDL in 

patients with AMI increased approximately 3.5 times compared with control 

subjects.28 

LDL cholesterol is a major risk factor for atherosclerosis. However, 

controversy persists about how the mechanism of high concentrations of LDL 

can lead to atherosclerosis and its complications. Most likely, which is 

supported by the results of laboratory and clinical data, showed that LDL 

modified by oxidation or glycation trigger an inflammatory response in the 

walls of arteries, thus stimulating many biological processes that play a role in 

the early events of atherosclerosis, development, and it complications. At this 

time it is known that oxidized LDL is involved in atherosclerosis through cell 
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formation soap. However, inflammation that occurs in cells involved in 

atherosclerosis has a lot of risk factors associated with atherosclerosis, such 

as smoking, insulin resistance/diabetes mellitus, and hypertension.11,29 

 

2.1.3 The beginning and development of atherosclerotic lesions 

Chronic inflammation has an important role in early atherosclerosis 

and inflammatory processes can occur at any stage of the disease. Fat layer 

has no symptoms but can develop into a complex lesion. The fat layer 

increases the content of lipoproteins in the intima, which later merged with 

components and extracellular matrix such as proteoglycans. This causes 

lipoprotein stuck in the intima, the isolated plasma antioxidant, thus turning it 

into oxidized. This oxidation modifies LDL particles composed of a mixture of 

incomplete, because either lipids or proteins can undergo modifications. 

Substances such as the modified lipoprotein particles can cause a local 

inflammatory response.11,23,24,30-32 

Further lesions can cause narrowing of the lumen and cause clinical 

symptoms. Smooth muscle cells have been found in human intima during 

early atherogenesis, under a layer of fat that is growing. Oxidized LDL has 

been found in atherosclerotic plaques but not present in the abnormal intima.2 

 

2.1.4 Risk Factors 

Atherosclerosis is the result of complex interactions between genes 

and environment. Chronic inflammation is believed to be pathogenic factors 

of atherosclerosis in humans. Factor gene itself may cause symptomatic 

atherosclerosis but very rarely. Mostly, the genetic background raises the 

individual response to atherogenic factor gene and blood vessel wall 

weakness against atherogenic stimuli but very obvious environmental factors 

affect the speed of progression of the disease (plaque development) and 

therefore determine when coronary heart disease occur.2,26,33 
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Both innate immune system and the adaptive nature have an 

important role at the beginning or trigger for the inflammatory processes 

associated with atherosclerosis. The immune system is triggered by the 

interaction between lipoproteins which has been modified by the scavenger 

receptor that can cause vascular inflammation.34-36 

Risk factors for atherosclerosis are divided into:2,37a. Modified, such 

as: diabetes or impaired glucose tolerance; Dyslipidemia: increased total 

cholesterol, LDL cholesterol levels, decreased HDL cholesterol levels; 

smoking; and hypertension. b. Not modified, such as: longevity; gender; 

genetic disorders, such as familial hypercholesterolemia; have a close 

relative who has some complications of atherosclerosis (such as CHD or 

stroke). 

Diabetes is a condition where the fasting blood glucose level ≥ 126 

mg/dl. Risk for all forms of cardiovascular disease, including coronary heart 

disease is increased in type-1 and type-2 diabetes. Mortality in diabetics who 

have coronary heart disease is higher than the non-diabetic.38 

From all the above risk factors, high levels of LDL cholesterol are a 

major cause of atherosclerosis.2 

The role of LDL cholesterol in atherogenesis process is also supported 

by a genetic disorder that causes increased serum LDL cholesterol levels 

significantly although other risk factors for CHD was not found. Examples of 

genetic disorders are homozygous and heterozygous familial forms of 

hypercholesterolemia.39 

Epidemiological data indicate a strong relationship between low HDL 

cholesterol levels with increased morbidity and mortality from coronary heart 

disease. High levels of HDL cholesterol reduce the risk of CHD. 

Epidemiological data found that 1% decrease in HDL cholesterol levels are 

associated with increased risk of CHD 2-3%. Low levels of HDL cholesterol 

are an independent risk factor for the occurrence of CHD.39 
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There are several factors that give the role to the occurrence of 

dyslipidemia, such as: obesity, smoking, less physical activity and type 2 

diabetes mellitus.39 

Smoking gives a big role on the risk for developing CHD and other 

forms of cardiovascular disease. The relationship between smoking and CHD 

risk is dose-dependent and is found in both men and women. Smoking 

cessation lowers the risk of developing CHD and decrease of that risk starting 

at the first month after quit smoking.40 

Some studies get a strong relationship between high blood pressure 

with risk of CHD. This relationship was found in both men and women with 

young and old age. Decreased blood pressure in hypertensive patients 

lowers the risk of developing CHD. It is also common in the elderly with 

isolated systolic hypertension.41 

CHD risk increases gradually with age in both men and women. This 

occurs because of age is a reflection of the progressive accumulation of 

atherosclerosis, which is associated with exposure continues over the 

atherogenic risk factors both known and unknown.42 

Increased risk associated with age becomes more significant in men 

aged 45 years and over, and women after menopause. Men have a greater 

risk for developing CHD than women at any age. The reason for the 

differences is not yet fully understood. Reason can be explained is in male 

patients found an increase in LDL cholesterol and blood pressure and a 

decrease in HDL cholesterol.42 

CHD tend to occur in families and family history of coronary heart 

disease is a risk factor for CHD. CHD risk reported to range from 2-12 times 

higher in the first generation compared with the general population. Some 

studies found that the risk occurs independently of other risk factors.39 

Risk for atheroscleros is increased fourfold when encountered two risk 

factors. Dyslipidemia, hypertension, and smoking at the same time increase 

the risk for atherosclerosis up to seven times.37 
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As already described, the initial event in atherosclerosis is change LDL 

into  oxidized LDL by several factors such as radical and lypooxygenation, 

causing fragmentation of unsaturated fatty acids into LDL particles. Oxidized 

LDL are pro inflammatory and pro atherogenic and associated with the onset, 

development, and destabilization of atherosclerotic lesions. Oxidized LDL 

increases the expression of pro inflammatory enzyme, causing the entry of 

monocytes into the vessel wall and made vascular endothelial cell 

dysfunction. Oxidized LDL change macrophages to foam cells which is the 

atherosclerotic plaque. Plaque rupture causes acute complications that scary 

in atherosclerosis. In many cases, the lesions are dangerous due to acute 

thrombosis of the coronary arteries do not cause critical narrowing of the 

arteries, making identification using standard angiography is not a priority. In 

fact, today it was found that the activation of the inflammatory process 

compared with the degree of stenosis is more often the cause of plaque 

rupture and thrombosis trigger causing tissue ischemia.11,43 

The development of monoclonal antibodies that bind to specific 

epitopes oxidation has shown the development of sensitive and specific 

measurements to measure the levels of oxidized LDL in the circulation.44-46 

 

2.1.5. The role of LDL cholesterol 

Epidemiological studies have shown that serum total cholesterol levels 

associated with atherosclerosis risk. This relationship has been observed in 

many populations around the world. Because the serum LDL cholesterol 

levels associated with total cholesterol levels in the population, then the 

relationship between atherosclerosis with serum LDL cholesterol levels were 

increased equally. Risk for atherosclerosis increased with increasing 

concentrations of LDL cholesterol (Figure 1).37,47 
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Figure1. Relationship straight line between LDL and the relative risk of 

coronary heart disease37 

Figure 1 shows every change of 30 mg / dl LDL cholesterol, the 

relative risk for coronary heart disease changed approximately 30%.37 

This relationship has two important implications: a. Those who have 

low LDL cholesterol levels that have the same absolute risk for the 

development of atherosclerosis with those who have high LDL cholesterol 

levels (due to other risk factors), it will have the same advantages if can 

decrease LDL cholesterol levels. b. Those that have low LDL cholesterol 

levels have lower absolute risk than those who have high LDL cholesterol 

levels have fewer benefits by lowering LDL cholesterol levels when their LDL 

cholesterol levels are low. 37 

The results of the Heart Protection Study (2002) also found strong 

evidence to support the relationship between LDL cholesterol levels and risk 

of coronary heart disease. Heart Protection Study concluded that the 

decrease in LDL cholesterol levels regardless of the initial value is lowers the 

risk in patients who have a high risk for atherosclerosis.48 
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2.1.6 LOX-1 as oxidized LDL receptor 

Oxidized LDL works by binding to scavenger receptors such as SR-A, 

SR-BI, CD36, and lectin like oxidized low density lipoprotein receptor (LOX-

1). LOX-1 has been identified as Ox-LDL receptor largest endothelial cells, 

although macrophages and smooth muscle cells also express LOX-1 in 

conjunction with other scavenger receptors.49 

Oxidized LDL is believed to have an important role in the onset of 

atherosclerosis. One important factor that accelerates atherogenesis is the 

immune system that affects the process of atherosclerosis in the arterial wall. 

Oxidized LDL itself known by both the innate immune response and the 

adaptive. Oxidized LDL has several receptors such as SR-AI / II, SR-BI, CD 

36, macrosialan, and CD 68. In 1997, the lectin-like oxidized LDL receptor-1 

(LOX-1, OLR-1) has been identified from endothelial cells bovine aortic. LOX-

1 is expressed and binds to oxidized LDL in peripheral tissues, including large 

artery endothelial cells, macrophages, and smooth muscle cells. Association 

of oxidized LDL to LOX-1 induces several cellular events in endothelial cells 

activation of transcription factors such as NF-ҝB, up regulation of monocyte 

chemoattractant protein-1 and reduction of intracellular nitric oxide, which 

triggers the occurrence of cardiovascular disorders or accelerate the 

development of atherosclerosis.27,45,50-53 

Several studies have shown that oxidized LDL plays an important role 

in the pathogenesis of atherosclerosis. Oxidized LDL is also known to be 

immunogenic form a specific antibody that is anti-oxidized LDL. Not all 

oxidized LDL found in circulation as soon shifted by the reticuloendothelial 

system. Oxidized LDL that is in circulation will describe minimally modified 

LDL.54-58 

Methods for evaluating the risk of developing atherosclerosis or to 

assess the status of the patient at this time already available. Among the 

methods that are invasive, Framingham score is most commonly used. 
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Another direct method is the measurement of carotid intima-media thickness 

and has been frequently used in observational studies. 59-61 

Oxidized LDL is involved in the early stages of atherogenesis, such as 

endothelial injury, the expression of adhesion molecules, and the retention 

and recruitment of leukocytes, as well as soap cell formation and thrombus.62-

63 

LOX-1 activation by oxidized LDL increases the levels of reactive 

oxygen species (ROS) through the action of NADPH oxidase. In vascular 

muscle cells, oxidized LDL induces apoptosis through ROS generation. ROS 

are molecules containing oxygen and has a higher reactivity than oxygen 

molecules, such as O2 and H2O2. ROS in low concentrations can activate 

signal transduction pathways and can alter expression of genes associated 

with growth and differentiation. Whereas at high concentrations, ROS have 

the effect to damage the cell. ROS are produced as a result of the body's 

normal metabolism in the mitochondria and the environment. When 

accompanied with less antioxidant abilities it can cause damage or oxidative 

stress. The result can be damage to deoxyribonucleic acid (DNA damage) 

which covers breakage or termination of the DNA chain, lipid peroxidation, 

protein modification, membrane disruption, and mitochondrial damage. ROS 

levels decreased in the presence of the antioxidant defence but increased by 

transition metal such as iron or copper, and by exogenous agents such as 

radiation and ozone.64,65 

The reduced partial metabolism of oxygen molecules (O2) is referred to 

as "reactive oxygen species" (ROS) caused by high reaction against O2 

molecules. ROS formed in intracellular through several processes, for 

example the results of normal aerobic metabolism and as second 

messengers in various signal transduction pathways. ROS can also be 

produced from exogenous extracellular material, or can also be produced as 

a result of exposure to certain environmental cell.66,67 
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Antioxidant defence mechanisms are not always adequately protect 

cells from ROS, if ROS exceeds the ability of cell antioxidants to prevent 

oxidative cell injury, then there cause of oxidative stress that can lead to 

various diseases in the human body. Oxidative stress can be defined as an 

increase in intracellular ROS exceeds the value ofphysiology.68 

Oxidative stress stimulates the expression of protein kinases such as 

focal adhesion kinase and intercellular adhesion molecule (ICAM) - 1. 

Invasion of the arterial wall by monocytes and T lymphocytes are one of the 

early occurrences of atherosclerotic lesion development. Monocytes, 

macrophages, and smooth muscle cells have the scavenger receptor for 

oxidized LDL. Association of oxidized LDL causes activation of monocytes 

and macrophages and stimulates the expression of superoxide dismutase 

(SOD), which increases the concentration of hydrogen peroxide. This process 

is associated with excessive macrophage apoptosis and plays a role in the 

formation of atherosclerotic lesions. 66 

In endothelial cells, oxidized LDL-induced ROS production is 

dependent on the time and dose (dose and time dependent) and is mediated 

by LOX-1.Association of oxidized LDL to LOX-1 resulted in activation of NF-

ҝB. Not working LOX-1 willnegate oxidized LDL-mediated activation of NF-ҝB 

on endothelial cells. ROS, which works as a second messenger, otherwise 

increase the expression of LOX-1. Oxidized LDL levels are also associated 

with small dense LDL and metabolic syndrome.9,65,69,70 

Activation of NF-ҝB increase the migration and activation of 

neutrophils, platelets, lymphocytes, and NK cells to sites of inflammation 

through the production of Macrophage Colony Stimulating Factor (M-CSF), 

Granulocyte Colony Stimulating Factor (G-CSF), Granulocyte Macrophage 

Colony Stimulating Factor (GM- CSF), tissue factor, Vascular Cell Adhesion 

molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), and 

Endothelial Leucocytes Adhesion Molecule-1 (ELAM-1). Besides, also 

produced pro inflammatory cytokines like TNF-α and the IL-1 that plays an 
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important role in endothelial cell damage. Endothelial damage which occurs 

activate the process of thrombus formation in the lesion area, this leads to a 

narrowing of the vessel lumen. 68 

LOX-1 receptor is regulated by many factors that are part of the 

process atherosclerosis, including components of the immune system, cells 

located in the walls of arteries, oxidative substances, and intracellular 

processes. Figure 2 illustrates the complexity of the expression of LOX-1 

pathway plays a role in the process of atherogenesis.12,71 

 

Figure 2. Participation of LOX-1 and oxidized LDL in atherosclerotic lesion 

formation.12 

Figure 2 explained that the initial event in atherosclerosis is change 

LDL into oxidized LDL by several factors such as radical, lipooxygenation, 

causing fragmentation of unsaturated fatty acids into LDL particles. Oxidized 

LDL binding to the receptor LOX-1 stimulates the endothelial expression and 

secretion of enzymes such as MMPs pro atherogenic, in addition it also 

stimulated superoxide production. Increased MCP-1 and M-CSF will 

stimulates the development of plaque. This pro inflammatory state increases 

the expression of vascular adhesion molecules such as ICAM-1, P-selectin, 

E-selectin, PECAM-1 and VCAM-1. This led to the infiltration of monocytes 
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into the vessel wall. Monocytes that migrate into the blood vessels will 

differentiate into macrophages. These leukocytes also express scavenger 

receptors that mediate uptake of oxidized LDL. Macrophage lipid 

accumulation causes the formation of soap cells, causing cell death and the 

appearance of necrotic areas rich in fat. Cytokines can stimulate the 

proliferation and migration of smooth muscle cells to cover areas of necrosis 

forming fibrous lesions. Further modifications of these lesions cause 

calcification or plaque rupture and become involved in further 

atherothrombotic.12,72 

Mango, et al., (2003), stated that there are currently seven 

polymorphisms that have been identified in the LOX-1 gene. The seventh 

polymorphisms are: Exon 4 K167N (501G> C), 3UTR 188C / T, Intron 4 IVS4 

+ 27 G> C. Intron 4 IVS4-73 C> T, Intron 4 IVS4-14 A> G, Intron 5 IVS5-70 

A> G, Intron 5 IVS5-27 G>T.16 

Kurnaz, et al., (2009), found that the K167N polymorphism is an 

independent risk factor of coronary artery disease compared with other 

cardiovascular risk factors.73Then in 2011, Kurnaz, et al., found that gene 

polymorphisms 3'UTR188C / T as predisposing of the development left 

ventricular hypertrophy on coronary artery disease.11 

 

2.2Bean 

Natural products are the main source of new drug development. 

Between the years 1981-2002, 5% of the 1,031 new drugs that have been 

approved by the USFDA is a natural product and 23% of other molecules 

contained in natural products.74 

Simplicia medicinal plants are the raw materials for manufacturing 

extracts both as a medicinal ingredient or product. Simplicia is a natural 

substance that is used as a drug that has not undergone any treatment 

except in the form of dried material. Simplicia that used as raw materials must 

meet the requirements listed in the monograph published by the official 
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Ministry of Health (Materia Medical Indonesia) to produce standardized 

botanicals. 

 

2.2.1 Taxonomy 

Classification of bean plants according to the USDA 2008 is as follows: 

Kingdom : Plantae; Subkingdom : Tracheobionta; Division : Magnoliophyta; 

Class : Magnoliopsida; Subclass : Rosidae; Order : Fabales; Tribe: 

Fabaceae; Genus: Phaseolus; Species: Phaseolus vulgaris L 

This plant is widely cultivated throughout the world include various 

forms of cultivation. Taxonomic division is usually based farming groups not 

based on botanical aspects. Here are 12 species of Phaseolus: a. Phaseolus 

acutifolius A. Gray - tepary bean: growing up in the Southwest US and 

Mexico. b. Phaseolus angustissimus A. Gray - slim leaf bean: growing up in 

America. c. Phaseolus coccineus L. - scarlet runner: growing up in Spain, 

Guatemala and Mexico. d. Phaseolus filiformis Benth - slimjim bean: growing 

in the US Southwest and northern Mexico. e. Phaseolus lunatus L. - sicua 

bean: growing up in Argentina and America. f. Phaseolus macholatus Scheek 

- spotted bean: growing in Brazil. g. Phaseolus parvulus Greene - altos 

mountain pine bean: grows in Southeast Arizona. h. Phaseolus pedicellatus 

Benth - sonorant bean: grown in Mexico and Colombia. i. Phaseolus 

polymorphus S. Watson - bean variables: growth in North America and 

Mexico. Phaseolus polystachios (L.) Britton, Sterns &Poggenb. - Thicket 

bean: growing in the United States. k. Phaseolus ritensis M.E. Jones - 

santarita mountain bean: growing in the United States. l. Phaseolus vulgaris 

L. - kidney bean: grow evenly throughout the world. 

 

2.2.2. Growing regions 

Beans (Phaseolus vulgaris L.) are a widely cultivated vegetable crop in 

the world. This plant is not native to Indonesia but a primary origin is 
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Southern Mexico and Central America, while the secondary area is Peru, 

Ecuador, and Bolivia, and spread to Europe and Indonesia.75 

Productivity and growth of beans are influenced by various factors 

climatic conditions of the environment are growing. Generally bean plants 

grown in the highlands of 1000 – 1500 m above sea level with a dry 

climate76and has been tested in the medium plateau 300-760m above sea 

level in South Tapanuli and can also grown in the low lands below 300m 

above sea level77and once planted 200-300m above sea level the result was 

satisfactory. The third medium depends on the type of varieties and types of 

growth. In order for optimum growth and yield of bean plants the average 

temperature needed 20-25OC, humidity 50-60%77and an average of 250-450 

mm/month.20 The type of soil suitable for growing beans are regosol and 

andosols ground contained in mountainous areas, requires oil pH5.5-6.0, 

crumbly texture with clay, sandy clay and clayey loam soil with an average 

temperature18-30OC. 20 

 

2.2.3. Morphology of plants 

Bean shape usually bush or shrub and consists of two types growth, 

namely the type of vine growth (indeterminate) plant reaches a height of ± 2 

m77 even can reach 2.4 m and over 25 books flowering78 and upright type / 

short (determinate) with a plant height of 30-50 cm)77 with a slight amount of 

books and flowering formed at the tip of the main stem.78 

Flowers of bean plants belonging perfect flower or androgynous 

(hermaphrodites), small size, long round shape (cylindrical) measuring ± 1 

cm77 and grows from young branches or young shoots are white, pink and 

purple. 79 Self-pollinated flowers with the help of the wind and insects. 78 There 

is a flat pod shape extending ± 20 cm wide, straight and short round ± 12 cm 

and a length of ± 15 cm round. Composition of segmented by the number of 

seed pods 5-14 / pods. The size and colour of the pods varies depending on 

the varieties. Seed size is rather large, oval shape and at the centre of the 



21 

 

curved (concave), weight of 100 seeds from 16 to 40.6 grams of black.20,77  

Growth and production of component parts of bean plants varies according to 

the condition of each variety. Beans can be harvested at the age of 7-8 

weeks after planting. 77 

 

2.2.4. Chemical ingredients 

Bean plants have a variety of chemical constituents such as: folate, 

fibre, alkaloids, flavonoids, saponins, triterpenoida, steroid, stigmasterin, 

trigonelin, arginine, an amino acid, asparagine, kholina, tannins, fasin, starch, 

vitamin A, vitamin C and minerals (copper, magnesium, iron, potassium, 

calcium). 20,21 

 

2.2.5. Efficacy and Uses 

Beans, which belong to the class of nuts, are foods that are rich 

sources of nutrients. Protective and therapeutic effects of substances 

contained in the beans have been widely investigated. The effects include: a 

decrease in serum cholesterol levels, improve many aspects of diabetes, and 

the metabolic benefits in weight control.18 

Mackay, et al., (2002), conducted the research with the addition of 80 

grams of beans in the daily diet for 6 weeks, obtained an increase in HDL 

cholesterol compared with no added beans in the diet.80 

 

Several good effects that content of the beans: 

2.2.5.1Folate 

Low levels off olic acid are associated with increased risk of coronary 

artery and cerebrovascular disease. In addition, 5,10-methylene tetra 

hydrofolate reductase mutation (MTHFR), which leads to reduced formation 

of 5-methyl tetra hydrofolate (5-MTHF, the active form of folate), has been                                                      

reported to be a risk factor for vascular disease, which is also very dependent 

on folate levels. Administration of folic acid has been shown can improve 
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endothelial function in hyperhomocysteinemia. Another study also found that 

administration of the active form of folic intra-arterial also can improve 

disturbance on endothelial function in patients with increased risk for 

atherosclerosis but have serum folate and homocysteine levels were 

normal.81 

Folate allegedly involved in the regeneration of endogenous 

tetrahydrobiopterin (BH4), which is an important co factor for the formation 

NO. In addition, the antioxidant effects of folate can provide beneficial effects 

of endothelial function. Folic antioxidant effects may be direct or indirect, such 

as improvement of cellular antioxidant defence system. 81 

 

2.2.5.2 Fibre 

Diets containing fibre has a great protective effect against 

atherosclerosis. Epidemiological data indicate that the intake of complex 

carbohydrates and fibre found in foods is inversely related to the incidence of 

coronary artery disease. Foods that contain fibre also slow the progression of 

atherosclerosis in animal models. Brown, et al., (2009), who conducted a 

meta-analysis of 67 studies on the effects of fibre on blood cholesterol levels, 

found that fibre intake significantly associated with a decrease in total 

cholesterol and LDL cholesterol. 18,82 

Fibre intake 3 grams per day can lower cholesterol levels 

approximately 5 mg / dl. When done estimation clinical studies on the 

treatment of cholesterol, it was found that the reduction of cholesterol by 5 mg 

/ dl decrease the incidence of coronary artery disease approximately 4%.82 

 

2.2.5.3 Flavonoids 

Flavonoids belong to the group of natural substances with varying 

structures and phenols found in fruit, plants, grain, bark, roots, stems, flowers, 

tea, and wine. Over 4000 variations of flavonoids have been found, most of 

who play a role in giving colour to the flowers, fruits, and leaves. 83 
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Flavonoids are known to have antioxidant effects that have a major 

role in the vascular system. Free radicals can oxidize LDL, which then can 

make the injury to the endothelial wall and subsequent role in the process of 

atherosclerosis. Arai, et al., (2000) found an inverse relationship between 

intake of flavonoids and total plasma cholesterol concentrations. 84 

Compounds of flavonoids such as phenolhydroxylation C3-C6 units in 

the chain of the aromaticring. Flavonoids are known for having an anti-oxidant 

that protects the body from reactive oxygen species (ROS). Free radicals can 

cause damage to the cell membrane. Anti-oxidant defence mechanisms in 

the body involve several enzymes such as superoxide dismutase, catalase, 

and glutathione peroxidase. Increased production of ROS cause injury and 

produce consumption and depletion of endogenous scavenging compounds. 

Flavonoids have an addictive effect of endogenous scavenging compounds. 

83,85 

Because it has the effect of anti-oxidants, flavonoids also have an 

effect on the vascular system. Several studies have found that flavonoids 

may protect against coronary heart disease. Hertog et al found that flavonoids 

consumed from the diet can reduce the risk of death from coronary heart 

disease in older aged patients. 84 

Several studies in humans and animals have found that flavonoids 

have an important role in the prevention of cognitive impairment associated 

with aging, decreased motor, mood, and the prevention of oxidative stress 

such as cerebral ischemia. 86-91The exact mechanism of how flavonoids work 

as a neuroprotective in vivo is not known fully. 92 

In addition to the effects anti sclerosis, flavonoids also have anti-

inflammatory, anti-tumor, anti-thrombogenic, anti-osteoporosis, and anti-viral 

(Figure 3). 83,93 
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Figure 3. Hypothesis on Mechanism of Flavonoids and Their Effects on 

Disease83 

 

2.2.5.4 Saponins 

Malinow, et al., have been doing research with saponin administration 

in monkeys and found a decrease in serum cholesterol levels. This occurs 

due to the decrease in intestinal cholesterol absorption, increased excretion 

of endogenous and exogenous steroids through faecal.94 

 

2.2.5.5 Vitamin A 

Vitamin A supplementation can reduce total cholesterol levels in rats. 

Jeyakumar, et al., (2007), who conducted the study found that the decline is 

associated with over expression of SR-BI m RNA. SR-BI is a scavenger 

receptor class BI involved in the regulation of HDL cholesterol through the 

RCT (Reverse Cholesterol Transport), cardioprotection, steroidogenesis, and 

reproduction.95 
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2.3 Hypothesis Research: 

2.3.1 Hypothesis major 

Bean extract can affect the plasma levels of LDL and oxidized LDL in 

subjects carriers of LOX-1 gene polymorphisms 3'UTR188C / T. 

2.3.2 Hypothesis minor 

a. There are differences between the mean plasma levels of LDL and 

oxidized LDL with a carrier subject LOX-1 gene polymorphisms 3'UTR188C 

/ T. 

b. There are differences in mean changes in plasma levels of LDL and 

oxidized LDL in the group given bean extract with control 
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CHAPTER III 

RESEARCH METHODOLOGY 

 

3.1 Material and Methods 

This study is true randomized experiment with a pre test – post test 

design with control group 

 

3.2 Subjects  

Subjects were paramedics at Putri Hijau Hospital, Medan. 40 

participants were recruited with inclusion criteria: 1. Normal subjects both 

men and women aged 30-50 years. 2. Have a complete personal data such 

as name, address, age, and phone number, or mobile phones. 3. Willing to 

participate in the study and signed a consent form after getting a description 

of the study (informed consent). Exclusion criteria: 1. Suffering hypertension, 

diabetes mellitus (DM), and impaired renal function 2. Intolerance to nuts. 

Drop out criteria: 1. If during the period of the study subjects died or refused 

to continue the research. 2. If during the study subjects did  not  consume  

bean  extract  that  has  been  established  or  suffering severe illness. 

 

3.3 Treatment 

Subjects underwent pre treatment for one week (baseline period, 

starting from H – 6 to day 0), with dietary habits such as usual and asked not 

to consume any kind  of food that comes from the nuts. 

On day 0, patients underwent blood sampling for  examination  LDL, 

Ox-LDL  levels and LOX-1 gene polymorphism 3'UTR188CT. Subjects get an 

explanation about the dosage and how to take the extract. 

Treatments from day 0, subjects were divided into four groups. The 

first group (A) consumed beans every day as much as 40 grams per  day 

were made in  the capsule, the second  group (B) 80 grams, the third  group 

(C) 120  grams, while  the  fourth  group (D)  taking placebo. Consumption 
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schedule is while  eating. Subjects will also  call  or  send  short  messages 

service/SMS via mobile phone to remind drinking extract schedule. 

 

3.4 Blood test 

Blood samples (Whole Blood) is taken when the study participants 

were in fasting 10-12 hours using a 10 cc syringe already containing 

anticoagulant (heparin) on the vein by a trained nurse. The blood sample is 

then sent to a laboratory for examination of LDL (Multigent Architect), Ox-LDL 

levels96 and LOX-1 gene polymorphism 3'UTR188CT (PCR - RFLP 

method).97 

 

3.5 Statistical analysis 

LDL and Ox-LDL level data were normally distributed. To evaluate 

effect of bean extract to LDL and Ox-LDL level were compared with unpaired 

t-test. To evaluate difference of Ox-LDL level on LOX-1 gene polymorphism 

3'UTR188CT using ANOVA. We considered a value of p<0.05 as significant. 

Data analyses were performed by using SPSS 16.0. 
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CHAPTER IV 

RESULTS 

 

4.1 Phytochemical test results 

             Plants are used as research materials are beans planted in Berastagi 

City, Karo, Sumatera Utara Province. The bean plants grown using organic 

fertilizers and harvested after that is old enough for 6 weeks. Beans are then 

selected which are not eaten by pests. 

The result of phytochemical screening of the bean is known that beans 

contain chemical compounds as shown in Table1. 

Table1.Results of phytochemical screening bulbs beans 

No Examination Results 

1 Alkaloida + 

2 Saponin + 

3 Tanin - 

4 Flavonoid + 

5 Triterpenoid/steroid + 

6 Glikosida + 

Description: +(Positive) =Contains classes of compounds 

   - (Negative) = Not Contains classes of compounds 

              

Bean extract screening results indicate that the beans contain 

flavonoid chemical compounds which have generally been known to act as an 

antioxidant that is as free radical catcher because it contains hydroxyl groups. 

Free radicals can oxidize LDL, which then can make the injury to the 

endothelial wall and subsequent role in the process of atherosclerosis. In 

addition to the effects anti sclerosis, flavonoids also have anti-inflammatory, 

anti-tumor, anti-thrombogenic, anti-osteoporosis, and anti-viral effects. 

Flavonoids in crude drug powder and ethanol extract can be aglycones 

and glycosides. Aglycone generally has antioxidant activity and radical 
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catcher higher than flavonoid glycosides, flavonoids glycosides because the 

phenolic hydroxy group is an active group of antioxidants and radical catchers 

have binding force of sugar. The presence of a phenolic hydroxyl group can 

capture free radicals. 

 

4.2. Tes teffect of extract beans on LDL and Oxidized LDL levels in plasma 

LOX-1 Polymorphisms3'UTR 188 C/T 

4.2.1. General characteristics of the study subjects. 

Research conducted at the Laboratory of Clinical Research Prodia 

Medan and Jakarta, the Eijkman Institute in Jakarta and Putri Hijau Hospital 

Medan since November 2012 - July 2013 by selecting a random sample. 

Samples taken as many as 40 subjects consisting of men were 12 subjects 

(30%) and women totalling 28 subjects (70%). 

All subjects were divided into 4 groups, each consisting of 10 subjects, 

namely group A (which is given bean extract 40 g/day), group B (80 g/day), 

group C (120 g/day), and group D (placebo). On the seventh day, the rest of 

the capsule had count and obtained five study participants did not consume 

capsules as has been suggested so that later the participants were excluded 

from the study (drop out). The fifth subject is derived from one subject group 

A, group C 3 subjects and group D 1 subject, bringing the total study 

participants who completed the study of 35subjects, as shown in Scheme1. 
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Group A (40 g/day)  Group B (80 g/day) Group C (120 g/ day) Group D (Plasebo) 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme1.The research sample 

 

Of the 35 subjects, most subjects were women 27 subjects (77%) and 

men 8 subjects (23%). The baseline characteristics of the subjects by study 

group can be seen in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

10 subject 10 subject 10 subject 10 subject 

1 drop out - drop out 3 drop out 1 drop out 

9 subject 10 subject 7 subject 9 subject 
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Table 2. The baseline characteristics of the subjects by study group 

Characteristic Bean extract  

40 g (N=9) 

Bean extract 

80 g (N=10) 

Bean extract 

120 g (N=7) 

Placebo 

(N=9) 

Sex female – no (%) 7 (78) 8 (80) 6 (86) 6 (67) 

Old - years 43 ± 4,6* 38,2 ± 5,3** 44,43 ± 4,6*** 38,78 ± 5,2 

Blood sugar 87 ± 8,7 87,7 ± 8,2 80 ± 7,6 86,78 ± 7 

Ureum 20,89 ± 5,6 20,8 ± 5,6 19,43 ± 2,4 18,22 ± 4,6 

Creatinin 0,84 ± 0,26 0,81 ± 0,26 0,76 ± 0,16 0,83 ± 0,18 

Hypertension – no (%) - - - - 

Dyslipidaemia – no (%) 6 (67) 5 (50) 4 (57) 3 (33) 

* p<0.05 compared to extract 80 g 

** p<0.05 compared to extract 40 g and 120 g 

*** p<0.05 compared to extract 80 g and placebo 

 

From the  above  table it  can  be seen that the only significant 

difference was age between subjects  who  consumed the extract 40 g/day to 

80 g/day,  80 g/day to 120 g/day and between 120 g/day with placebo. 

Participants were observed for 14 days. Most complaints of 

participants during eating bean extract is digestive disorders such as 

heartburn, nausea, and abdominal discomfort as many as six participants 

(17%), followed by squash as many as three participants (9%) and headache 

1 participants (3%). 

 

4.2.2 Test LOX-1 gene polymorphism 3'UTR188 C/T 

Test LOX-1 gene polymorphism 3'UTR188 C/T conducted at the 

Eijkman Institute in Jakarta. From 35 subjects  examined LOX-1 gene 

polymorphisms tha thave  gained 3'UTR188 C/T CC genotype as many as15 

subjects (43%), CT 17 subjects (49%), and TT 3 subjects (8%). Test results 

of LOX-1 gene polymorphism 3'UTR188 C/T based study group can be seen 

in the figure 4 below. 



 

Figure 4.Test results LOX

study group 

From 35 subjects who

23 (33%) that can be seen

Figure 5. Frequency of alleles

 

From figure 5, it can be seen

than T allele in all groups.

 

4.2.3 Levels of oxidized LDL

TT genotype had higher levels of

genotypes both before and after

below. 
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LOX-1 gene polymorphism 3'UTR188 C/T

subjects who had a C allele were 47 (67%) and

be seen in the figure 5 below. 

 

alleles based study group 

it can be seen that the C allele had a greater frequency

in all groups. 

Levels of oxidized LDL plasma 

had higher levels of Ox-LDL plasma

both before and after treatment that can be seen

Group C Group D

CC – no (%)

CT – no (%)

TT – no (%)

Group C Group D

C – no (%)

T – no (%)

C/T based on the 

and T alleles were 

 

greater frequency 

plasma than other 

can be seen in the table 



 

Table 3. Ox-LDL plasma

polymorphisms LOX

Parameter N 

CC 15 

CT 17 

TT 3 

Table 4.  Ox-LDL plasma

polymorphisms LOX

Parameter N 

CC 15 

CT 17 

TT 3 

 

When compared LDL

treatment, the results can 

 

Figure 6. LDL and oxidized LDL
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plasma levels before treatment based on

LOX-1 3'UTR188CT 

Ox-LDL  p 

39.9 ± 19.4  

0.648 42,8 ± 61,2 

49,9 ± 8,3 

plasma levels after treatment based on

LOX-1 3'UTR188CT 

Ox-LDL  p 

55.93 ± 12.6  

0.630 53.9 ± 10.3 

60.3 ± 5.7 

When compared LDL and Ox-LDL   plasma level 

 be seen in the figure 6 below. 

oxidized LDL levels before and after treatment

based on gene 

based on gene 

level before and after 

 

and after treatment 
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From figure 6, it can be seen that the LDL cholesterol decreased in all 

group gave extract, although not significantly. In group B and group C found 

increased plasma Ox-LDL were significant after treatment. 
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CHAPTER V 

DISCUSSION 

 

In the last three decades, large studies have shown that oxidized LDL 

is a useful marker for cardiovascular disease. High levels of oxidized LDL are 

associated with the presence of some disturbances in tissue vascularisation 

and show that oxidized LDL is a potential prognostic marker for early 

detection of health problems in the future. Oxidized LDL induces multiple 

effects of pro atherosclerotic, including activation of endothelial and smooth 

muscle proliferation. Increased plasma levels of oxidized LDL found in 

patients with pathological conditions such as cardiovascular disease, cerebral 

infarction, and patients with chronic kidney disease who undergo 

haemodialysis.49,55,98-101 

             Known active compounds contained in crude drugs facilitate the 

choice of solvent and appropriate extraction method. To achieve a desired 

extract, it must be met quality standards extract material that cannot be 

separated from process control. Standard process can guarantee a 

standardized product. Based on the above, the manufacture of bean extract 

has met standardization conducted in the Laboratory of Traditional Medicine 

Faculty of Pharmacy, University of Sumatra Utara, Indonesia. 

Results phytochemical screening of beans simplicia that are extracted 

by using ethanol 70% identified containing the compound such as alkaloids, 

saponins, flavonoids, triterpenoids/steroids, and glycosides. This 

phytochemical test results indicate that extract of beans do not contain some 

material that is owned by the bean itself lik efolate, fibre, arginine, an 

aminoacid, asparagine, kholina, tannins, fasin, starch, vitamin A, vitamin C, 

and minerals(copper, magnesium, iron, potassium, calcium). 
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Results of test polymorphism gen 3'UTR188 C/T found most 

genotypes in this study is the CT was 49%, followed by CC 43%, and TT as 

much as 8%. These results are consistent with studies conducted by 

Sentinelli, et al were also found most is the CT genotype, followed by CC, 

and TT. While the research conducted by Kurnaz et al, found most is the CT 

genotype, followed by TT, and CC genotype. 13-102 

This study find initial plasma oxidized LDL levels in group B 

(participants who received bean extract 80 g/day) is lower than the other 

groups significantly, while the initial plasma oxidized LDL levels in group C 

(participants who received bean extract 120 g/day) is higher than another 

group was significantly mainly from group B. After treatment found increased 

levels of plasma oxidized LDL in each group although the differences were 

not significant. 

This study found a decrease in levels of LDL cholesterol in the group 

given bean extract with a greater reduction occurred in the group given bean 

extract 80 g / day, although not significantly. While plasma oxidized LDL 

levels found an increase in all groups, whereas in the group given bean 

extract 80 and 120 g / day found a significant difference. 

Overall, results of this study found no change in plasma oxidized LDL 

levels as expected. There are some reason that may underlie this, like 

content of bean extract not as complete as content of materials or substances 

contained in the bean itself, such as fibre. Meta-analysis conducted by Brown 

et al, found that water-soluble fibre can significantly reduce total cholesterol 

and LDL. The mechanism of fibre can lowering cholesterol include: bonding 

fibres with intra-luminal cholesterol during formation, inhibit the formation of 

hepatic fatty acid with production of short chain fatty acids such as acetate, 

butyrate, and propionate, alter intestinal motility smooth, slow down the 

absorption of macronutrients, causing an increase in insulin sensitivity and 

increase satiety so overall reduces input. 82 In addition to fibre, a substance 
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that also contributes to lowering cholesterol that is not contained in the extract 

is folat, and vitamin A. 

Another possibility to increase the levels of oxidized LDL after 

consuming bean extract is antioxidant that is found in the bean extract does 

not contain sufficient antioxidant activity. It is also delivered by Silaste, et al 

(2004), who conducted the research with giving low fat diet, low vegetable, 

and low-fat diet, high vegetable found an increase in oxidized LDL by 27% 

and! 9% sequentially. Another possibility is that because it is not clear how 

the oxidation of LDL occurs in vivo, human trials using anti-oxidants may be 

incorrect.103 

Several animal studies show dietary supplements with anti-oxidants 

substances such as Probucol, vitamin E, coenzymes Q, 

diphenylphenylenediamine or butylatedhydroxy toluene can accelerate the 

development of atherosclerosis. 55 In humans, dietary with antioxidant 

supplements have not shown evidence of success as protective. Large-scale 

clinical trials in humans showed overall, supplementation with vitamin E, beta 

carotene, or a combination of several anti-oxidants cannot lower the risk of 

coronary artery disease.104-106 

Large clinical trials of the anti-oxidants, mostly using vitamin E and 

beta carotene, did not give satisfactory results. Meta analysis of the study 

data showed no benefit with the use of anti-oxidants on the outcome of 

cardiovascular events. 107,108 Another clinical trial to approximately 40,000 

healthy women who were followed for 10 years shows that consumed high 

doses of vitamin E cannot reduce the incidence of cardiovascular 

disorders.109 There are several possibilities for this test fails to provide a 

satisfactory effect although oxidative modification is an important element in 

the pathogenesis of human disease that also previously shown in animal 

experiments. The possibility for example, vitamin E may be an anti-oxidant 

that is not appropriate in humans, the dose given is too small. It is important 

also is possible the giving of anti-oxidants assessed late, giving of anti-
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oxidants may be useful only in certain patients, such as patients who are 

exposed more to oxidative stress. So overall, it can be hypothesized that not 

all anti-oxidants, not at all doses, and not at all an individual provide useful 

results. Based on existing data it is not advisable to use an anti-oxidant 

supplements for the prevention and treatment of cardiovascular disease.110-

113The same thing may happen to anti-oxidants contained in the bean extract. 

Initial hypothesis indicates that oxidative modification plays an 

important role in the pathogenesis of atherosclerosis in most individuals. But 

based on the above hypothesis oxidative modification may have a role in 

individuals with substantial oxidative stress, such as individuals with renal 

failure undergoing haemodialysis or diabetes mellitus.114,115 

The results of this study also found reduction in LDL cholesterol in all 

groups was given extracts beans, but occur increase in plasma levels of 

oxidized LDL. This suggests that although LDL cholesterol can be lowered 

but not automatically plasma oxidized LDL levels go down as well. These 

results are also consistent with research conducted by Fang, et al., (2011) 

who conducted the research to find the relationship between plasma oxidized 

LDL and carotid plaque in the Han ethnic group in China. The results of this 

study found that although the group had plaques have lower LDL levels than 

non-plaque group but that group had higher levels of oxidized LDL plaque 

which was significantly higher than non-plaque group. Studies conducted 

Silaste et al, also found a decrease in LDL by study participants who 

consumed a diet low in fat and high in vegetables but have higher levels of 

oxidized LDL compared to baseline.103,116 The relationship between the levels 

of oxidized LDL with cardiovascular risk factors not yet fully understood. 

Oxidized LDL were found in the walls of blood vessels more than that found 

in plasma.117,118 

An increased plasma level of oxidized LDL is also known to be 

temporary. Naruko, et al., (2006) reported an increase in plasma levels of 

oxidized LDL in patients with acute myocardial infarction approximately 3.5 
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times compared to normal subjects. But increased levels of plasma oxidized 

LDL is then dropped to near normal when the patient is discharged from the 

hospital. The same result was obtained by Uno et al., (2003) who observed 

plasma levels of oxidized LDL in patients with cerebral infarction. Plasma 

oxidized LDL levels of patients with cerebral infarction increased on the first 

day of the disease and then returned to the normal range within 30 

days.100,119 

This study also found that in group A, those with the CC genotype had 

higher levels of oxidized LDL than those with genotype CT both before and 

after administration of bean extract 40 g / day. Whereas in group B, the 

participants with the CC genotype had higher levels of oxidized LDL than 

those with genotype CT before administration bean extract, but after giving 

bean extract 80 g / day participants with CT genotype had higher levels of 

oxidized LDL than those with the CC genotype. In group C participants with 

CT genotype had higher levels of oxidized LDL than those with genotype TT 

and CC before bean extract, but after administration bean extract 120 g / day, 

participants with the TT genotype had higher levels of oxidized LDL than 

those with genotype CT and CC. In the placebo group, participants with CT 

genotype had higher levels of oxidized LDL than those with the TT and CC 

genotype both before and after treatment. 

The results of this study also found that participants with CT and TT 

genotypes had higher levels of oxidized LDL than those with the CC 

genotype. As was explained earlier, oxidized LDL levels would be elevated in 

patients with cardiovascular disorders, so that participants with CT and TT 

genotypes have the possibility for the occurrence of cardiovascular disorders 

higher than the other genotypes. This is consistent with studies conducted by 

Mango, et al., (2003) in which it was found that participants with genotype TT 

or CT have a greater risk for the development of acute myocardial 

infarction.16,120,121 
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

 

6.1Conclusions 

Based on research results, it can be concluded several things: 

A. General Conclusions 

Standardized bean extract containing active compounds such as 

alkaloids, saponins, flavonoids, triterpenoids/steroids, and glycosides have 

the effect of lowering plasma LDL levels in subjects treated but also may 

increase the plasma levels of oxidized LDL on that subject. 

B. Special Conclusion 

1. Test phytochemical extracts of beans 

Result of phytochemical screening, bean extract contains several 

compounds like alkaloids, saponins, flavonoids, triterpenoids/steroids, and 

glycosides. 

 

2. Test bean extract effect on plasma levels of LDL and oxidized LDL and its 

relation with LOX-1 gene polymorphisms 3'UTR188 C/T. 

a. Test LOX-1 gene polymorphism 3'UTR188 C/T. 

This study found most of the study participants genotype is a 

heterozygous genotype (CT) followed by a homozygous genotype (CC). 

b. Plasma levels of LDL and oxidized LDL 

This study found after administration bean extract found reduction of 

plasma LDL levels with the largest decrease was in the group given bean 

extract 80 g/day, followed by the given bean extract 120 g/day and 40 g/day. 

This study also found an increase in plasma oxidized LDL levels after 

administration bean extract with the highest increase was in the group given 

bean extract 80 g/day, followed by the given bean extract 120 g/day and 40 

g/day. 
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c. Plasma oxidized LDL levels by genotype 

This study found that participants with CT and TT genotypes had 

higher levels of plasma oxidized LDL than those with the CC genotype. 

 

6.2 Advice 

1. Research effects of extracts bean (Phaseolus vulgaris L) on the levels of 

LDL and oxidized LDL and its relation with LOX-1 gene polymorphisms 

3'UTR188 C / T as a preventive measure risk of atherosclerosis is a 

preliminary study on the efficacy of bean extract on plasma LDL and 

oxidized LDL that had never done. 

2. Because not all materials or substances contained in the beans also 

contained in the extract, it is advisable to conduct research directly to the 

bean itself. 

3. Need to do further studies on the isolation and fraction level of the 

substances contained in the extract beans of the plasma levels of LDL and 

oxidized LDL 

4. It should be further evaluated for anti-oxidants which may have a beneficial 

effect by lowering the levels of oxidized LDL. 

5. Because there is no standard of plasma oxidized LDL examination 

procedure, it is advisable to conduct research using a different procedure 

with the procedure used for this study. 

6. Because found temporal changes in plasma oxidized LDL levels, it is 

advisable also to do some research of plasma oxidized LDL levels serially 

to see the changes. 
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