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ABSTRACT. Since many years ago a lot of studies conclude that the components of the human body are closely 

interdependent; as a result, disease conditions in some organs or components can influence the development of disease 

in other body locations. The effect of oral health upon health in general has been investigated for decades by many 

epidemiological studies. That is why, there appears to be a clear relationship between deficient oral health and different 

systemic disorders such as cardiovascular disease and metabolic syndrome. The precise relationship between them is 

the subject of ongoing research, and a variety of theories have been proposed, though most of them postulate the 

mediation of an inflammatory response. This association between the oral cavity diet and endothelial function in 

general requires further study, and health professionals should mark the importance of adopting measures destined to 

promote correct oral health. 
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INTRODUCTION 

Maintenance of good oral health is 

vital for the overall health and quality of life 

[1-4]. Poor oral health can lead to impaired 

nutrition and severe pain, and it is associated 

with increased risk of systemic diseases and 

also can be influenced by the diet type [5,6]. 

For example, gout is not just a metabolic 

disease in which uric acid is deposited in the 

joints or tissues, it can, over time, cause 

diabetes, atherosclerosis, but also kidney 

complications. Unfortunately, it is an 

invalidating disease, because the deposition 

at the level of the uric acid causes the joint to 

be affected, which changes its appearance 

and becomes dysfunctional.The increased 

production of uric acid is usually determined 

by purine-rich diets, high-fructose foods or 

by increased alcohol consumption [7]. 

In addition to the somatic 

consequences of oral diseases, psychosocial 

aspects such as a reduced ability to speak and 

interact socially, also often impact the quality 

of life of affected individuals [6,8]. 

On the other hand the 

pathophysiology of endothelial dysfunction 

is complex and multifactorial factors such as 

oxidative stress or chronic inflammation are 

involved. Novel therapeutic approaches or 

drug delivery systems for endothelial 

dysfunctions have shown promising 

beneficial effect at the preclinical or clinical 

level by affecting the progression of 

atherosclerotic changes, tumor angiogenesis, 

and host immune reactions near tumor 

environments. Inflammatory processes in the 

oral cavity have been linked to the 

pathogenesis of systemic diseases, such as 

cardiovascular diseases [9–13] or rheumatoid 
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arthritis [14]. Most studies have focused on 

the links between periodontitis and vascular 

disease including atherosclerosis [9–13]. 

Periodontal disease is an important 

risk factor for these disorders, and it has been 

shown that intensive hygiene phase therapy 

alleviates endothelial dysfunction in a long-

term follow up, with clinical benefit lasting 

up to 6 months after treatment [15]. 

FOOD STYLE 

Oxidative stress occurs when cellular 

production of oxidants exceeds the body's 

antioxidant capacity. In the arterial wall, the 

major cause of oxidative stress is the 

accumulation of NADPH oxidase 

(nicotinamide adenine dinucleotide 

phosphate, in reduced form) [16], which is 

involved in the generation of reactive oxygen 

species and the elimination of nitric oxide 

[17]. At the endothelial level, increased 

generation of reactive oxygen species 

reduces nitric oxide bioavailability, resulting 

in the initiation of vasoconstriction and 

endothelial dysfunction. It has been shown 

that dietary factors can induce significant 

changes in vascular reactivity [18].  

Epidemiological evidence supports 

the concept that a diet rich in fruits and 

vegetables maintains health and prevents the 

development of cardiovascular disease [19]. 

In recent years, attention has been focused on 

dietary patterns in populations with a lower 

prevalence of cardiovascular diseases, such 

an example would be the Mediterranean diet. 

A longitudinal study in human subjects 

suggests that a diet containing more lean fish, 

raw vegetables, and less high-fat dairy 

products is associated with less endothelial 

dysfunction [20]. In addition, the 

consumption of dietary principles derived 

from plant-based foods, such as fiber, 

vitamins with antioxidant properties 

(vitamins C, E, A) or phytochemicals can 

inhibit intracellular inflammatory signaling 

pathways and reduce oxidative stress [21]. 

According to the American Heart 

Association (AHA), a daily fat intake greater 

than 35% of total calories is the criterion to 

define a high-fat diet [22]. Such a diet is 

considered a cardiovascular risk factor and 

causes endothelial dysfunction mainly by 

association with obesity and insulin 

resistance [23]. What is important to 

emphasize is that even a single high-fat meal 

can impair the functionality of the vascular 

endothelium in patients with normal serum 

total cholesterol levels, with effects 

particularly on vasoactivity [24]. Two 

consecutive high-fat meals can impair 

endothelial function and increase levels of 

oxidative stress markers in healthy humans 

[25]. A high-fat diet followed for more than 

four days can induce a dysfunctional 

endothelial vasodilator response associated 

with decreased nitric oxide bioavailability in 

healthy adults [26]. These studies suggest and 

support the direct and negative effects of 

increased lipid intake on the endothelium in 

humans. On the other hand, it has been 

observed that it can affect endothelial 

function also in mice and reduce the local 

antioxidant defense in the aorta [27]. A 

possible and at least partial explanation for 

the endothelial dysfunction caused by this 

factor could be the possibility of 

triacylglycerols reducing the bioavailability 

of nitric oxide and increasing oxidative stress 

[25, 28]. Indeed, not all fats have negative 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No.3 July-August 2022 

 

69 
 

effects on endothelial function, but rather the 

effects depend on different types of fat [17]. 

Thus, high saturated fat intake increases 

cardiovascular disease risk, decreases 

endothelial fibrinolytic capacity [29] and, in 

mice, increases markers of oxidative stress 

[30]. On the other hand, diets rich in 

unsaturated fatty acids appear to have 

beneficial effects on endothelial function 

[31]. High-unsaturated fat diet-induced 

obesity in mice enhanced vascular reactivity 

to leptin and did not generate endothelial 

dysfunction, possibly due to increased 

vascular leptin sensitivity and leptin-induced 

nitric oxide bioavailability [32]. In addition, 

increased trans fatty acid intake can 

negatively affect endothelial function, and an 

increase in plasma inflammatory markers, 

including C-reactive protein (CRP), 

interleukin-6 (IL-6), and cell adhesion 

molecules (sICAM-1 and sVCAM-1), 

according to a cross-sectional study of 730 

women [33].  

It is a general truth that 

overconsumption of foods with added sugar 

is associated with the risk of obesity and 

cardiovascular disease. One prospective 

study found that people who got 17% to 21% 

of their total daily calories from added sugar 

had a 38% higher risk of dying from 

cardiovascular disease compared to those 

who got 8% of their calories from sugar. of 

added sugar [34]. High sugar intake can also 

cause endothelial dysfunction because acute 

hyperglycemia caused by increased glucose 

intake promotes the formation of reactive 

oxygen species, oxidative stress, and 

apoptosis [35]. On the other hand, a recent 

randomized trial demonstrated that the 

administration of fructose in healthy young 

subjects leads to unfavorable changes in 

metabolic parameters, increased systolic 

blood pressure and decreased endothelial 

nitric oxide production, compared to the 

ingestion of the same amount of glucose [36].  

CALORIC RESTRICTION AND 

ENDOTHELIAL FUNCTION 

Caloric restriction is the most 

powerful and reproducible dietary 

intervention that provides a beneficial effect 

in extending life span and improving quality 

of life in chronic diseases of aging, including 

obesity and endothelial dysfunction. In 

animal studies, caloric restriction is achieved 

by reducing caloric intake by 20–50% of 

daily intake without altering the proportion of 

nutrients and avoiding the induction of 

malnutrition [37]. Short-term caloric 

restriction can prevent aging-induced 

endothelial dysfunction, at least in part by 

reducing oxidative stress and increasing the 

activity of the enzyme superoxide dismutase 

(antioxidant role) in mice [38]. In both young 

and old mice, caloric restriction can reverse 

endothelial dysfunction by enhancing eNOS 

activity and nitric oxide production [39, 40, 

41]. In human studies, lifelong caloric 

restriction has been shown to extend lifespan, 

reduce atherosclerosis, and improve 

endothelial function [42]. The most explored 

mechanisms of the beneficial effects of 

caloric restriction include improving the 

profile of cardiovascular risk factors, 

reducing superoxide production and vascular 

oxidative stress, decreasing circulating 

inflammatory cytokines, and regulating the 

expression of sirtuin 1 (SIRT1), a protein that 

is part of a family of 7 proteins with a role in 
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the cellular response to inflammation and 

metabolic or oxidant stressors [43]. SIRT1 is 

a known longevity protein that can stimulate 

eNOS expression and activity [44]. In 

response to caloric restriction, SIRT1 is 

activated and regulates eNOS activity by 

deacetylating eNOS on lysine residues 496 

and 506 [45]. On the other hand, SIRT1 

inhibition prevents endothelium-dependent 

vasodilation and reduces NO bioavailability, 

suggesting that the NO-mediated effect of 

caloric restriction is regulated by SIRT1 [46]. 

Although the translation of caloric restriction 

to humans may be debatable, a randomized 

trial has shown that caloric restriction of 25% 

for two years can attenuate biological aging 

and reduce the risk of cardiovascular disease 

in nonobese young and middle-aged adults 

[47, 48]. Low-calorie diet can also improve 

endothelium-dependent vasodilation in obese 

patients with existing hypertension [49]. 

Long-term caloric restriction (>6.5 years) 

significantly reduced blood pressure 

compared with pre-initiation [50]. 

Alternating fasting with a low-fat diet for 12 

weeks can effectively reduce weight and 

improve endothelial function (flow-mediated 

vasodilation) in both normal-weight and 

overweight adults [51]. Collectively, these 

data suggest that short- or long-term caloric 

restriction or reduced caloric intake can 

prevent and reverse endothelial dysfunction 

and cardiovascular complications of aging 

and obesity. 

ORAL CAVITY HEALTH AND 

DIFFERENT TYPES OF DIETS 

The oral cavity,  known as the buccal 

cavity,  is the first part of the digestive system 

[52]. This segment has sometimes been 

described as a mirror that reflects the health 

of the body. Changes indicative of disease are 

seen as alterations in the oral mucosa lining 

the mouth, which can reveal systemic 

conditions, such as diabetes, vitamin 

deficiency, coagulopathies or the local 

effects of chronic tobacco or alcohol use [53, 

54]. Nowadays, the use of the internet for 

obtaining relevant information regarding 

health is a verry common practice [55]. The 

pathology encountered on the oral cavity 

level represents a major public health 

problem, with a worldwide increase in 

incidence and morbidity [56]. This  first part 

of the digestive system is colonized by a 

complex microbiota that grows and lives as 

diverse biofilms on all mucosal and dental 

surfaces.  Oral biofilms on dental hard and 

soft tissues are the main cause of dental 

diseases, including caries and periodontal 

disease [57]. At present, periodontal disease 

is the main cause of tooth loss, dethroning 

dental lesions of carious origin.[58] Teeth are 

extracted as a consequence of an oral 

complication, following the interaction 

between the patient and the dentist, the 

dentist’s ability to provide treatment to 

sustain the functionality of the teeth and 

depending on the patient’s preference [59]. 

Concerning the etiology, location, extent or 

topography, edentation is considered a 

pathological entity that, through evolution 

and complications, causes serious imbalances 

at the stomatognathic system level [60].  A 

good oral hygiene and reducing or 

eliminating gingivitis  should diminish the 

incidence of bacteremia after tooth-brushing 

and the need to extract teeth owing to 

periodontal disease and caries [61]. Bone 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No.3 July-August 2022 

 

71 
 

seen as tissue is an extremely dynamic 

biological system, comprising a series of 

tightly regulated and synergistic anabolic and 

catabolic processes that lead to a metabolic 

homeostasis corresponding to skeletal 

structures [62]. In patients with severe 

resorption or mandibular fracture, local 

vascularization may be compromised [63].  

An important factor involved in 

maintaining oral health is diet. The ketogenic 

diet is a low-carbohydrate, high-fat but 

adequate protein diet described decades ago 

for the management of children with epilepsy 

[64]. A classic ketogenic diet consists of a 4:1 

ratio of fat to carbohydrate to protein [65]. 

The reasoning behind this regimen is to 

induce the process of ketogenesis, where 

fatty acids are used as the main energy 

substrate, producing ketone bodies (acetone, 

acetoacetate and β-hydroxybutyrate) [66]. 

Ketone bodies are converted in the liver to 

acetyl-coenzyme A, this molecule going into 

the Krebs cycle for energy production. 

Currently, there is some evidence that the 

ketogenic diet has anti-inflammatory effects 

and leads to short-term improvements in 

cardiovascular risk factors and blood 

pressure reduction [67, 68, 69, 70]. In 

endothelial cells, ketone bodies significantly 

induce the expression of genes involved in 

the cellular antioxidant defense system and 

reduce DNA damage against oxidative insult 

[71]. A case-control study shows that the 

ketogenic diet can promote arterial stiffening 

and endothelial damage in children and 

young adults diagnosed with epilepsy [72]. In 

addition, another study shows that there is no 

improvement in endothelial function 

(function measured by flow-mediated 

vasodilatation) in normal-weight, young, 

healthy women [73], on the contrary, it may 

predispose to a reduction in flow-mediated 

vasodilation [74].  

The mediterranean diet is represented 

by a menu composed mainly of proteins of 

plant origin, monounsaturated fats and, in 

low quantities, animal products and saturated 

fats. Numerous epidemiological studies have 

shown that the Mediterranean diet 

characterized by a high consumption of 

vegetables, fish, olive oil and moderate wine 

consumption is associated with a positive 

effect on endothelial function and a lower 

incidence of cardiovascular diseases [75, 76]. 

Adopting this lifestyle improves endothelial 

function (increased flow-mediated 

vasodilatation) in obese subjects. The exact 

mechanism by which the Mediterranean diet 

has cardioprotective effects is uncertain, but 

it is suggested that the antioxidant and anti-

inflammatory effect, improvement of 

endothelial function and lipid profile are 

possible mechanisms [77]. The 

Mediterranean diet has been shown to reduce 

blood pressure in hypertensive women and is 

associated with increased plasma levels of 

nitric oxide and ET-1 (endothelin-1, a 

vasoconstrictor peptide produced by 

endothelial cells) and upregulation of the 

eNOS receptor (nitric oxide synthase, 

generates nitric oxide nitric in blood vessels 

and is involved in the regulation of vascular 

function) and ET-1 receptors at the 

endothelial level [78].  

Also, the consumption of foods 

allowed in the Mediterranean diet induces a 

reduction in endothelial damage and 

dysfunction, a process associated with an 
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improvement in the capacity of endothelial 

regeneration in healthy elderly subjects [79]. 

In randomized clinical trials, the 

Mediterranean diet has been shown to 

significantly reduce circulating oxidized 

LDL cholesterol (the atherogenic form of 

LDL cholesterol) and inflammatory markers 

in subjects at high cardiovascular risk [80] 

and reduce oxidative stress and endothelial 

senescence in elderly subjects [81]. However, 

a conflicting result has also been shown 

regarding the effect of the Mediterranean diet 

on endothelial function. 

CONCLUSION 

The human body is a system of 

components characterized by an intense 

interrelation of biological processes. 

Alterations of any of its parts have an impact 

upon other areas. As an example, 

inflammation may link oral diseases such as 

periodontitis to systemic disorders such as 

arteriosclerotic cardiovascular disease or 

metabolic syndrome [82]. 

In the last few decades these 

associations have been established on the 

basis of scientific evidence gained from 

epidemiological studies. From the first 

descriptions, the publications found in the 

literature have gradually increased in 

number, in an attempt to clarify the possible 

correlations, particularly in view of the high 

incidence and importance of the disease 

conditions involved. Nevertheless, there is 

still considerable uncertainty regarding the 

existing associations, the underlying 

etiopathogenic mechanisms, and the results 

obtained following the treatment of one 

condition or other [83].  

The association between the oral 

cavity diet and endothelial function in 

general requires further study, and health 

professionals should mark the importance of 

adopting measures destined to promote 

correct oral health. 
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