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A critical evaluation of existing evidence that suggests the ingestion of beetroot may affect cardiovascular disease progression.

Cardiovascular disease remains the leading cause of death. in recent years, beetroot and other food sources have been recently linked to vascular function benefits. Specifically because of the link between Ingesting inorganic dietary nitrate and nitrites (NO3- and NO2- respectively) and the increase in nitric oxide (NO) bioavailability. However, they were previously considered toxic compounds due to the development of malignancies such as gastric cancer. Therefore, strict rules regarding these inorganic anions are regulated in food and in drinking water [34]. This review aims to draw on results from research on the ingestion of beetroot and its present compounds to critically evaluate on how it may affect cardiovascular progression.
One common research theme on the ingestion of beetroot focuses on vasodilation and blood pressure regulation. A few clinical trials have proven that lowering blood pressure reduces cardiovascular disease progression (Henein et al.) Clinical trials show that when tested show that ingestion of beetroot juice (Sagar et al.) and beetroot bread (Hobbs et al.) lower blood pressure, especially when plasma nitrite was tracked. A negative correlation between plasma nitrite and blood pressure was found, when plasma nitrate peaked, blood pressure dipped.  However,  one study pointed towards the possibility that the main cause of the hypotension that can be observed, is not due to the lack of bioavailability of nitric oxide in the blood; there was not a significant enough difference between ‘no supplements’, nitrates, and histamine, among other substances. Even when this study was done on obese individuals with an increased risk for cardiovascular disease (de Lima Bezerra et al.). Blood pressure can be affected by supplementing beetroot into your diet as it can increase nitric oxide content in the blood. It has a greater effect on individuals with l hypertension and vascular dysfunction. Which looking at the research can stabilise blood pressure when used in combination with healthy lifestyle choices, slowing down cardiovascular disease progression (Broxterman et al.).
Another common research theme on the ingestion of beetroot focusses on its effects on inflammation and oxidative stress. Inflammation has been seen to be a key mechanism for the progression of cardiovascular disease. It is a risk factor for cardiovascular disease as it plays a major part in accelerating atherosclerosis and contributing to arterial stiffness among other symptoms of cardiovascular disease (Alfaddagh et al.). Beetroot as well as being high in nitrate, is also part of the small group of produce that contains betalain. Betalain is the compound that gives beetroot its red violet colour, classifying it is a betacyanin (Madadi et al.). One study has indicated that betalains exhibit significant antioxidant and anti-inflammatory potential when conducted in vitro laboratory settings. Specifically, products derived from beetroot were observed to stall oxidative metabolism, dose dependently (Chen et al.). Although showing promising results for clinical purposes, the results could vary widely due to bioavailability. Thus, it is important to assess the validity of these claims through in vivo absorption trails. Taking this into consideration, there are plenty of studies that focus on both nitrate and betalain, the two main compounds in beetroot. Inorganic dietary nitrate has plenty of studies, both in vivo and in vitro studies. Being well understood showing an almost complete absorption (Coggan et al.). Whereas betalain has no where near the same degree of understanding in vivo, absorption being less established and uncertain.
After nitrate and betalain, the two other compounds that are also researched when looking into the ingestion of beetroot are organic acids and phenolic compounds.
There are numerous phenols with wildly different structures and physiological effects. Some phenolic compounds present in beetroot include caffeic, gallic, chlorogenic and syringic among others. Gallic acid is the most abundantly present polyphenol in beetroot (Arjeh et al.).  Gallic acid has been observed to effect glucose metabolism and insulin resistance. It is very well known that blood glucose is the main contributor to type 2 diabetes, with cardiovascular disease being the most common cause of death for these individuals (Poznyak et al.). 
General understanding suggests that gallic acid may facilitate glucose uptake by cells, potentially through an increase in GLUT4 involved in glucose translocation and uptake in cells (Wang et al.). This associates gallic acid with increasing the uptake of glucose in the blood stream, which increases the effective response of cells, thus increasing insulin sensitivity. Having high insulin decreases the chance of developing type 2 diabetes effects the development of cardiovascular diseases. (National Institute of Diabetes and Digestive and Kidney Diseases) (dos S. Baião et al.)
Organic acids like phenolic acids are found in plants and also vary wildly with structures and, properties especially when ingested by humans. Beetroots, like most plants, are rich in organic acids where the plants use them to detoxify and increase nutrient uptake. Suggesting they could also have a benefit in humans. Some organic acids that can be found in beet root include ascorbic, fumaric and succinic acid. (dos S. Baião et al.). Succinic acid, shows the most promising effects towards the progression of cardiovascular disease.  When this acid is studied on its own not with beetroot, It has been shown in humans to plays key roles, such as regulating blood pressure via a receptor and protecting mitochondrial health by maintaining shielding fats from damage. But most importantly for our review the affect on cardiovascular disease progression, this acid has been found to help form new blood vessels, angiogenesis by working with factors and proteins, such as endothelial and epidermal growth factor and GLUT1. (Lukyanova et al.)
  Although the effects of both organic acids and phenolic compounds contribute to numerous health benefits; they seem to effect the progression of cardiovascular disease more indirectly with real world effects varying. Further research is needed on their effectiveness and mechanism of action towards CVD.
To conclude, The research done so far is encouraging. In future studies wider cohorts need to be taken into consideration as usually only healthy groups are use which limits the amount that we can generalise findings. Overall beetroot being included in a healthy balanced diet can help cardiovascular disease prevention and progression.
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