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ABSTRACT 

Atherosclerosis is in which an artery wall thickens because of accumulation of calcium and fatty 

materials like cholesterol and triglyceride. The first observable event in the process of 

atherosclerosis is the accumulation of plaque in large and medium arteries. This plaque can grow 

and produce ischemia either by insufficient blood flow if there is a high oxygen demand or by 

rupturing, forming a thrombus and occluding the lumen. The rising consumption of soft drinks 

has been related to metabolic syndrome. Consumption of soft drinks has risk factors-high blood 

pressure, high blood sugar, excess body fat, heart diseases, stroke, diabetes, abnormal cholesterol 

level. Two types of soft drinks are Diet Soft Drinks and Regular Soft Drinks. Intake of colas was 

associated with increased serum triglyceride levels and reduced concentration of HDL. Because 

of excess caloric and sugar content, increasing consumption of sugar sweetened beverages may 

have important implications for obesity and cardio metabolic risk. Metabolic disorders had been 

associated with large consumption of soft drinks. The rising incidence of atherosclerosis and 

metabolic alterations warrants the study of long-term soft drink consumption effects on 

metabolism and atherosclerosis. 
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INTRODUCTION 

Atherosclerosis is an arteriosclerotic vascular disease in which an artery wall thickens 

because of accumulation of calcium and fatty materials like cholesterol and triglyceride
 [41]

. The 

presence and severity of atherosclerotic lesions are correlated with cardiovascular risk factors 

like smoking, high fat diet, lack of exercise, obesity, having either type 1 or type 2 diabetes, high 

cholesterol, high BP, atherogenic diet
[26,3,34,10,4,27]

. Atherosclerosis can lead to several serious 

diseases including carotid artery disease, peripheral arterial disease, chronic kidney disease, heart 

attack, stroke or even death. Current marketing trend of super sized fast food meals, soft drinks, 

chips, candy bars, pizzas contributes to excessive caloric sugar and fat. Diets low in fibre and 

high in refined carbohydrates like soft drinks, juices, desserts are to be associated with increased 

insulin levels and weight gain 
[25]

.The odds of becoming overweight increased 1.6 times for each 

sugar sweetened beverage consumed
[24]

. Atherosclerosis is a health burden and a leading cause 

of death worldwide
 [38]

. The rising consumption of soft drinks have been related to metabolic 

syndrome
[7,30]

.It has been reported that long term cola drinking leads to metabolic and 

cardiovascular alterations
[28,31]

. Enlargement of atherosclerosis lesions and increased stenosis is 

caused by cola drinking. The daily diet soda drinkers are more likely to have had a stroke or 

heart attack. Consumption of soft drinks has risk factors-high BP, high blood sugar, excess body 

fat, heart diseases, stroke, diabetes, abnormal cholesterol level 
[45]

. 

SOFT DRINKS 

Soft drinks are mixtures which contain water (H2O), sucrose (C12H22O11), carbon dioxide 

(CO2), carbonic acid(H2CO3),phosphoric acid(H3PO4),aspartame(C14H18N2O5) and artificial 

flavour
[40].

 The term Soft Drinks (SD) more commonly known as soda, soda pop, pop, sparkling 

water, fizzy drink, seltzer, Coke, Pepsi or tonic, refers to a non-alcoholic beverage that is usually 
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carbonated. Two types of SD are; regular SD which are sweetened with sugar and diet SD which 

are sweetened with non-caloric sweeteners 
[42].

 Cardiovascular prevention and treatment 

strategies should consider the simple, direct and inexpensive dietary approach as a first-line 

strategy to the burgeoning burden of CVD. 

Soft drinks: sugar content (numbers of teaspoons of sugar) 

                                        12 oz can 

Orange juice                      11.9 

Minute-maid                     11.2    

Mountain dew                   11.0 

Pepsi                                   9.8 

7up                                      9.3 

Coke                                    9.3 

Sprite                                    9 

 

Intake of sugar sweetened SD and risk of obesity and diabetes are associated resulting 

from large amounts of high fructose corn syrup 
[9].

 Diet SD contains aspartame sweetener and 

caramel coloring 
[39, 12].

 Aspartame about 160 times sweeter than sugar is absorbed from intestine 

and metabolised by liver to form phenylalanine, aspartic acid and methanol. Weight gain, 

obesity, insulin resistance, type 2 diabetes mellitus can be caused by aspartame 
[8].

 Due to regular 

soft drink consumption, fat accumulates in the liver by the primary effect of fructose which 

increases lipogenesis. In case of diet soft drinks, even aspartame sweetner and caramel colourant 
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contributes to increase insulin resistance and inflammation. Consumption of SD is linked to 

obesity and leads to increased risk of metabolic syndrome. 

Ouyang et al 
[32] 

found that there is increase in visceral fat accumulation due to a high fructose 

diet andgreater intake of sweetened beverages is linked with fatty
.[29]

The presence of 

NAFLD(Non Alcoholic Fatty Liver Disease) correlates with diabetes, cardiovascular disease and 

diffuse atherosclerosis. 

 

Consuming large amounts of fructose/sucrose can lead to metabolic syndrome by increasing 

plasma triglycerides and alter hepatic glucose homeostasis, increase in weight, and decrease 

insulin sensitivity. The occurrence of atherosclerosis and metabolic alterations is increasing and 

warranted the study of the effects of long-term soft drink consumption on metabolism and 

atherosclerosis in genetic deficiency of apolipoprotein E. Apolipoprotein E deficient (ApoE-/-) 

mice are a murine model of spontaneous atherosclerosis and develops metabolic 

abnormalities
[49].

 Aortic plaque histology from an ApoE-/- mouse after a cola beverage treatment 

was observed. The aortic plaque extends from the lumen to the internal elastic membrane. Along 

with this, luminal caliber is reduced with thickening or thinning and even disruption (solid 

arrow) of the fibrous cap. Extensive atrophy of the aortic media is observed, being replaced with 

plaque components, consisting of huge acellular necrotic xanthomas shaped into fibro-fatty 

nodules of cholesterol crystals and dense or loose connective tissue. Internal and external elastic 

membranes are disrupted and discontinued at the site of plaque expansion. This plaque blocks 

the continuous flow of blood
.[17]

Regular drinking of cola (sucrose sweetened) results in 

hyperglycemia which largely accounts for the observed increase in the non-HDL cholesterol 

fraction. Intake of sodas and other acid beverages might be associated with increased levels of 
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serum triglycerides, lowered HDL cholesterol, and increased formation of mono unsaturated 

fattyacids, which are preferred for triglyceride synthesis
.[46] 

 

One mechanism by which an acid load might increase serum triglycerides could be stimulation 

of desaturase activities in the liver. Thirty male rats were divided into 3 equal groups and fed 

regular pellets for 3 weeks. One group was given tap water, another was given a solution of 

ammonium chloride (200 mmol/L in the drinking water), and the third group, a solution of 

sodium bicarbonate. Rats ingesting ammonium chloride had a significantly lower serum HDL 

cholesterol concentration than rats ingesting bicarbonate or water, but there was no significant 

differences in HDL between group 1 and 3.Delta9 desaturase estimates were higher in rats 

ingesting ammonium chloride than in those ingesting water or a solution of sodium bicarbonate, 

but there was no difference in the enzyme estimates between the sodium bicarbonate and the 

water group. 

 

Soft drinks may contain organic acids, e.g. citric acid and carbonic acid. In addition, colas 

contain phosphoric acid 
[18,20].

 The present results raise the question of whether intake of sucrose 

sweetened sodas also partly may stimulate triglycerides synthesis via acid dependent stimulation 

of Delta9 desaturase, caused both by the presence of various acids in sodas, and by the fructose 

moiety of sucrose giving increased formation and excretion of uric acid 
[37]. 

 

Based upon results of a human population study it was reported 
[14]

 that intake of colas was 

associated with increased serum triglyceride levels and reduced concentration of HDL, 

irrespective of whether the colas were with or without sugar. A positive association was reported  
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between an index estimating the dietary acid load and indexes estimating risk of the metabolic 

syndrome 
[15,16],

 which may be a precursor of diabetes and cardiovascular diseases
.[43] 

The primary cause of dramatic clinical events of Cardio vascular diseases, such as unstable 

angina, myocardial infarction and stroke, is the atherosclerotic process
[6,22,36]

.For the formation, 

progression and eventually rupture of the atherosclerotic plaque critical role is played by 

oxidative stress, lipid deposition, inflammation, Vascular smooth muscle cells (VSMCs) 

differentiation and endothelial dysfunction
[1].

 Low-density lipoproteins (LDL) are crucial to the 

development of atherosclerotic lesions, whereas high-density lipoproteins (HDL) are inhibitors 

of the process, primarily through the process of reverse cholesterol transport 
[2,11].

 Dysfunctional 

lipid homeostasis plays a central role in the initiation and progression of atherosclerotic lesions. 

Oxidized-LDL induces endothelial dysfunction with focal inflammation which causes increased 

expression of atherogenic signaling molecules that promote the adhesion of monocytes and T 

lymphocytes to the arterial endothelium and their penetration into the intima. Atherosclerotic 

plaques result from the progressive accumulation of cholesterol and lipids in oxidized forms, 

extracellular matrix material and inflammatory cells
.[21]

Plaques contain a central lipid core that is 

most often hypocellular and may include crystals of cholesterol that have formed in the foam 

cells. The lipid core is separated from the arterial lumen by a fibrous cap and myeloproliferative 

tissue that consists of extracellular matrix and VSMCs. Advanced lesions can grow sufficiently 

large to block blood flow and so develop an acute occlusion due to the formation of thrombus or 

blood clot resulting in the important and severe cardiovascular clinical events. Several 

epidemiological studies suggest that a correct diet significantly reduces risk of CVDs. 

Phytochemicals including polyphenols like flavonoids, resveratrol and ellagitannins have been 
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shown to lower the risk of CVDs. They are potent anti-oxidants and anti-inflammatory agents, 

thereby counteracting oxidative damage and inflammation
.[23] 

Obesity is also an independent risk factor for other cardiovascular outcomes, such as congestive 

heart failure and sudden cardiac death. Excess energy intake is one of the key contributors to 

obesity. Recent NHANES data shows that up to 5.5percent of dietary calories come from sugar-

sweetened beverages
[5] 

which has led the American Heart Association to recommend an 

upperlimit of 100 calories per day for women and 150 calories per day for men from added 

sugars, including soft drinks 
[19].

 Because of its excess caloric and sugar content, increasing 

consumption of sugar sweetened beverages may have important implications for obesity and 

cardiometabolic risk. 

 

Population-based cross sectional study, involving 590 primary school students aged between 9 

and 18years, with a cluster sample. Information was collected regarding the number of 

dailymeals, eating site, origin of snacks eaten while in school , fooditem consumed in these 

snacks, frequency of consumption of animal fats (butter, lard, bacon), margarine, mayonnaise 

and vegetable oils, frequency of consumption of fast food(breaded food, burgers, pizza, hot dogs, 

French fries, fried pastry, cheese burgers, and ready-made soups), green vegetables (leafy 

vegetables/vegetables), fruits, foods with high contents of carbohydrates (rice, pasta, cassava, 

potatoes, polenta (boiled cornmeal), bread, crackers), meats/eggs, dairy products, leguminous 

vegetables, sugar-sweetened beverages (regular soft drinks, juice powders, juice concentrates 

and fruit juices). Among the risk factors for atherosclerosis, the following rates were found: 

overweight, 24.6% (n = 145), 16.3%overweight and 8.3% obesity; active smoking, 0.5% (n = 3); 

passive smoking, 35.4% (n = 208); while 52.3% (n = 306) of students exercised less than three 
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times a week, and 57.5% (n= 335) spent more than five hours a day watching TV/playing 

videogame/using the computer. High blood pressure levels on examination were found in 11.1% 

(n = 65) of students Consumption of fast food four times or more per week was reported by 

70.3% (n = 411) of students. Additionally, we found consumption rates greater than or equal to 

four times per week for sugary snacks, 42.7% (n = 252); sugar-sweetened beverages, 71% (n = 

419); animal fats, 24.4% (n = 143); margarine,37.5% (n = 218) and mayonnaise, 17.1% (n = 

99).
[35]

 

 

PREVENTION OF ATHEROSCLEROSIS 

Atherosclerosis can be prevented by eating a healthy diet by avoiding unnecessary soft beverages 

or fizzy drinks, stop smoking, exercise regularly, lose weight and moderate the consumption of 

alcohol
 [13] 

 

TREATMENT 

 A cholesterol-lowering medicine which reduces the amount of cholesterol deposited in 

the arteries and help in slowing the progression of the disease. 

 Balloon dilation or percutaneous transluminal coronary angioplasty or PTCA, now more 

usually called percutaneous coronary intervention or PCI is used in the treatment of 

atherosclerosis 

 Bypass operation 

 Cleaning the artery(endarterectomy)
[48]

 

 

 

http://www.netdoctor.co.uk/medicines/effect/heart.shtml
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CONCLUSION 

Soft drink beverages seem to be a major contributor for obesity, diabetes mellitus, 

hyperlipidemia, insulin resistance, hypertension, metabolic syndrome, and cardiovascular 

diseases. 
[47]

 The sugar content of soft drinks is typically higher than 10 %. In relative to starch 

foods the rates of enzymatic release and uptake of glucose to blood tend to be higher. Soft drinks 

between meals add efficiently to high peak and average blood glucose levels. One of the 

detrimental effects is increased glycosylation of LDL and other important blood proteins.  

Cola beverages: Often consumption of Coca-Cola and similar soft drinks is likely to depend on 

addiction to sweetness and caffeine. Products like Pepsi Max with added artificial sweeteners 

maintain a preference for all kinds of sweet beverages and foods
.[33]

Soft drinks consumption is 

responsible for 33 percent of the total content of added (free) simple sugars. Drinking soda leads 

to nutrient deficiencies, osteoporosis, obesity, tooth decay and heart disease. 
[44].
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