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ABSTRACT   
Introduction The association periodontal disease-systemic status has a dynamic role and is bi-directional 
therefore none of the two can be studied independently. Objective Taking into consideration that an increased 
level of lipids represents a risk predictor for atherosclerosis we aimed to investigate a group of patients that 
presented both, periodontal disease and dyslipidemia. Materials and methods After careful evaluation of 
systemic and periodontal indexes, we separated the initial group into three separate subgroups. In one subgroup 
we administered concentrated green tea, consumed as such and through rinsing after each teeth brushing, a 
second group was administered capsules of flavonoids and our third group was the control group where the 
classical treatment for the systemic and periodontal condition was administered. Results We noticed that the 
systemic biochemical parameters improved with the green tea or flavonoid administrations even better than the 
control group. A significant reduction of the gingival bleeding index was recorded both, in the green tea 
consumers group as well as in the group of patients that followed the flavonoid treatment. Conclusions Through 
its antioxidant, anti-inflammatory and actions on matrix metalloproteinases the green tea seem to slow the 
evolution of periodontal disease. The comparable anti-hyperlipemiant results of flavonoids capsules and green 
tea suggest another additional treatment tool besides the classical options when treating the systemic condition. 
Both the systemic and periodontal state seemed to improve when the green tea or flavonoids were administered. 
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INTRODUCTION 

The periodontal disease is a complex 
syndrome with multiple clinical expressions 
and an aetiology that is not completely 
elucidated. Although the determinant 
microbiological factor is certain, the severity 
of the disease is not correlated with a high 
level of bacteraemia, the immune component 
being the decisive factor in the subsequent 
tissue destruction. Besides the immune 
characteristics, other factors such as: smoking 
(through a defect vascularization as a 

consequence of vasoconstriction, and also the 
subsequent immune deficit), drugs (such as 
anti-anxiolytics), stress (especially after 50 
years old when other emotional factors start 
to accumulate in addition to the depression of 
the third age), malnutrition and certain 
systemic diseases, contribute to the evolution 
of the disease [1, 2].  

The association periodontal disease-
systemic status has a dynamic role and is bi-
directional. Therefore, the periodontium 
cannot be studied independently, without 
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taking into consideration the general status, 
the latter being also influenced by the 
periodontal condition. On the other hand, 
atherosclerosis emerged multiple studies, 
most of them converting to the conclusion 
that, despite many unknowns, the immune 
component plays a major role. Thus, the 
multiple immune alterations found in the 
atheroma plaque at the endothelial level and 
also the associated platelet changes, 
determine atherosclerosis to be considered as 
another autoimmune disease [3, 4]. Moreover, 
suggestive common etiopathogenic changes 
can be observed for periodontal disease and 
atherosclerosis [5, 6, 7] and thus, a common 
therapy could be initiated and investigated. 
Green tea that contains a high concentration 
of flavonoids could potentially have 
beneficial effects at both systemic and local 
level. 

At the gingival level the green tea has 
three major benefits: it is a powerful 
antioxidant and thus it reduces the lesions 
determined by free radicals; it is an anti-
inflammatory agent and has an inhibitory 
action on bacterial collagenase, also 
incriminated in the periodontal destruction. 
The tannins from green tea provide astringent 
properties and the polyphenolic compounds 
have also an astringent effect, the consequent 
vasoconstriction determining a decrease of 
inflammation. Additionally, green tea was 
reported to favour tissue regeneration and 
repair [5]. The experimental studies showed 
that the flavonoids from green tea are 
effective free radical scavengers and block 
the production of NADPH-cytochrome 450 
derived reactive oxygen species [8]. Certain 
studies that used local periodontal controlled 
delivery of green tea extract, there were 
noticed reductions of bacterial load of species 
like Porphyromonas gingivalis, P. nigriscens 
and P. intermedia, decreases of periodontal 
pocket depths of approximately 1.4 mm, and 
a reduction of peptidase activity [8, 9]. 

Moreover, in aggressive periodontitis 
patients, the activity of collagenases from the 
crevicular fluid was found to be totally 
inhibited by green tea catechins [10]. 

At systemic level, the beneficial effects of 
green tea include: a reduction of neutrophil 
chemotactism, blocking the TNF (tumour 
necrotic factor) gene expression, and NF-KB 
blocking with protein synthesis inhibition, 
resulting in a reduction of inflammatory 
response and of subsequent atherosclerotic 
process [5]. The green tea catechins alter the 
lipid metabolism preventing atherosclerotic 
plaque installation. They also decrease the 
absorption of triglycerides and cholesterol 
[11, 12, 13]. 

The catechins constitute the main 
components with beneficial effects from the 
green tea. Among these, the most 
representative are: EC (epicatechin), ECG 
(epicatechin gallate), EGC (epigalocatechin), 
EGCG (epigallocatechin-3-gallate). 

The beneficial effects of green tea 
catechins are recorded for diet concentrations 
of epigallocatechins that ranges between 0.01 
and 2.5%, values that necessitate thus high 
amounts intake [9].  

 
OBJECTIVE 

The main objectives of the present study 
consisted of: gathering of a sufficient 
documentary material that would allow 
identification of the common grounds for 
atherosclerosis and periodontal disease on 
one hand and that would permit a pertinent 
analysis of the green tea actions, both at 
systemic and periodontal levels, on the other 
hand; selection of a group of patients that 
would present both periodontal disease and 
dyslipidaemia, taking into consideration that 
an increased level of lipids represents a risk 
predictor for atherosclerosis (moreover, 
dyslipidaemia is often associated to 
periodontal disease and an increased level of 
bacteremia at periodontal level); proving the 
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systemic and local therapeutic effect of green 
tea consumed as such and through rinsing 
after tooth brushing. Following these, the 
clinical cases were registered into a database 
for statistical analysis, identification of 
laboratory parameters and complementary 
explorations associated to clinical 
observations that would represent the base for 
positive and differential diagnosis, and 
evaluation of green tea mediated effects upon 
dyslipidaemia and periodontal disease. 

 
MATERIAL AND METHODS 

Forty one patients aging between 30-70 
years old, displaying both, periodontal 
disease and dyslipidaemia were enrolled in 
the study, carefully being aware about the 
necessity of the correct recommended 
alimentary regimen. 

In these patients, the clinical observation 
comprised personal and familial history of the 
disease, complete general examination and 
thorough dental exam. The cardiologic exam 
was performed with the complete clinical 
investigation and identification of the 
cardiologic sounds on main blood vessels: 
aorta, carotids, and renal vessels; additionally 
an electrocardiogram was recorded for each 
enrolled subject. The ankle-arm test was 
performed for identification of atherosclerotic 
changes. Dyslipidaemia tests (cholesterol-
Chol, triglycerides-TG, HDL and LDL) were 
determined, considering that alterations of 
these biologic parameters represent risk 
factors for atherosclerosis and/or metabolic 
syndrome. 

At the oral cavity the gingival status (with 
the help of the OMS periodontal probe) was 
evaluated, determining the 4 gingival units 
(mesial, distal, buccal, and lingual). We 
analysed the presence of bleeding on probing 
(BOP), and gingival and periodontal 
inflammatory signs, each tooth being 
subjected to careful analysis for potential 
discover of the characteristic symptoms of 

periodontal disease: bleeding, recession and 
the presence of periodontal pockets, the 
presence of tooth mobility and calculus. 

Exclusion criteria that were used from the 
beginning were: immune-compromised 
patients, women that were pregnant or breast 
feeding, patients with orthodontic appliances, 
patients during odontal and periodontal 
therapy within 12 months or those that 
followed antibiotic treatment 6 months prior 
to the beginning of the clinical study. 

We distributed the 41 patients that 
presented both periodontal disease and 
dyslipidaemia into three subgroups. The first 
subgroup followed concentrated green tea 
administrations, consumed as such and 
through rinsing after teeth brushing. This 
group comprised a total of 16 subjects, half 
males and half females. In the second 
subgroup, consisting of 12 patients, five 
males and seven females, we used capsules 
that contained concentrated flavonoids 
(produced by Cali Vita Company). The third 
subgroup represented the control group with 
13 individuals, subjected to exclusively 
classic treatment of the systemic condition, 
and scaling and root planning for 
management of the periodontal disease. 

All the patients were recommended and 
followed a low animal fat diet. 

 
RESULTS 

Within each group we analysed the 
presence of dyslipidaemia, ischemic 
cardiopathy, arteriopathy and diabetes 
mellitus. However, the main focus of our 
study was on the analysis of the lipid 
metabolism since the arteriopathy and 
cardiopathy are a later stage consequence of 
such imbalances.  The dyslipidemic syndrome 
is characterized by the increase of main lipids 
(cholesterol, triglycerides, LDL cholesterol) 
and an imbalance of HDL cholesterol.  

A patient may present a perturbation of a 
single type of lipids (for instance only 
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triglycerides) or several types of lipids (such 
as cholesterol increase associated with the 
increase of triglycerides and LDL 
cholesterol). Hence, in our group (as seen in 
table 1) there were patients that only had an 
increased cholesterol (7 patients); other 
patients associated increased cholesterol, 
triglycerides and LDL values (7 patients); 
some patients recorded elevated levels solely 
for triglycerides (3 patients); or in other cases, 

the increased cholesterol values associated 
high levels of triglycerides (12 patients); 
increased cholesterol with a decreased HDL 
cholesterol (4 patients); high levels of 
triglycerides associated with an increased 
LDL and a decreased HDL (4 patients); and 
one last category displaying high values for 
cholesterol, LDL and decreased levels of 
HDL (4 patients). 

 
Total 

number 
of 

patients 
41 

High Chol High TG 
High Chol 
and high 

TG 

High Chol 
and low 

HDL 

High Chol, 
high TG 
and high 

LDL 

High Chol, 
high LDL 
and low 

HDL 

High TG, 
high LDL 
and low 

HDL 
7 patients 3 patients 12 patients 4 patients 7 patients 4 patients 4 patients 

Table 1. The distribution of altered lipid metabolism levels in the group of patients at the 
beginning of the study 

We tried to distribute the heterogeneous 
group in a balanced proportion and monitored 
all 41 patients after 12 months of treatment. 

When analysing systemic parameters we 
noticed a significant improvement of most of 
the lipid metabolism parameters, even for 
those that were within normal range at the 
beginning of the study. Comparison and 
analysis of the effects of classic treatment, 
green tea and flavonoids administrations on 

plasmatic levels of cholesterol (Fig. 1) after 
12 months since the start of the treatment, 
showed that all three therapeutic alternatives 
recorded statistically significant effects on 
lowering the cholesterol values. The 
statistical analysis was performed using the t 
test and Man-Whitney non-parametric test. 
The registered p values in all cases were < 
0.0001 for the three treatment options.  

 

 
Fig. 1. Cholesterol levels in the three subgroups of patients, before and after the treatment. All 

three methods had significant effects in reducing excessive levels of cholesterol 

The analysis performed in the three groups 
of patients consisted in evaluations of plasma 
triglycerides too (Fig. 2). The t test for paired 
values showed statistically significant values 

with p<0.0001 for the three treatment options 
(95% CI from 257.1 to 369.0 for classic 
treatment, from 284.6 to 367.7 for green tea and 
from 342.2 to 386.8 for flavonoid treatment).  
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Fig. 2. Triglycerides values for the three subgroups of patients, before and after the treatment. 

All three methods had significant effects in reducing excessive levels of plasma triglycerides 

The classic treatment, flavonoids and green 
tea administrations had also statistically 
significant effects in lowering the values of 
LDL cholesterol (Fig. 3). Thus, after analysing 
the paired t test, we obtained p values of 

<0.0001 for the classic treatment with 95% CI 
ranging from 233.8 to 331.9, for flavonoids p 
values lower than 0.0001 with 95% CI from 
120.9 to 254.1, and for green tea p = 0.0001 
with 95% CI from 137.6 to 291.7. 

 

     
Fig. 3. LDL values for the three subgroups of patients, before and after the treatment. All three 

methods had significant effects in reducing excessive levels of LDL cholesterol 

No significant differences in potential 
evolution toward ischemic cardiopathy has been 
recorded, despite that patients from all three 
groups that already had been diagnosed with 
ischemic cardiopathy when enrolling into the 
study displayed cardiac rhythm or conductance 
disturbances in time on the background of the 
disease. Also, no acute coronary accident was 
diagnosed in any of the patients that followed 
the treatment instructions. 

At gingival level there was a decrease in 
the papillary bleeding index, in a similar way 
in both, subgroup of patients that followed the 
classical periodontal treatment associated 

with green tea and subgroup with classical 
treatment associated with flavonoid 
administrations (Fig. 4). Although the 
difference between the two antioxidant 
treatments when compared with the classical 
treatment was not such obvious, we noticed 
however significantly improved results with p 
values highly statistically significant 
p<0.0001 for the initial treatment versus 
green tea (95%CI 0.4895 to 1.939) and 
flavonoids (95%CI 0.4895 to 1.939) while the 
classical treatment alone produced values 
with lower statistical significance with p 
<0.005 (95%CI 0.06092 to 1.511).
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Fig. 4. Papillary bleeding index recorded 

after the treatment options, when compared 
to the initial values. 

Clinical case  
T.M., 40 years old, presents calculus on 

buccal tooth surfaces, signs of gingival 
inflammation with a soft consistency and 

smooth texture, altered shape of interdentally 
papilla and abundant plaque deposits (Fig. 
5A). Plaque indicators (Fig. 5B) indicated a 
poor hygiene, while systemic biochemical 
markers of lipid metabolism recorded 
cholesterol level of 421 mg/dl, 531 mg/dl of 
triglycerides, 32 mg/dl HDL and 327 mg/dl 
LDL. Following green tea treatment, 12 
months later (Fig. 5C), the signs of acute 
inflammation almost completely disappeared, 
with significantly less redness, and a 
consistency and texture of gingival tissues 
apparently normal. The lipid metabolic 
markers showed a cholesterol value of 
197mg/dl, triglycerides of 142mg/dl, HDL 
values 51mg/dl and LDL levels of 162 mg/dl, 
all in the normal range. 

 

A  B  C  
Fig. 5A. T.M., plaque, calculus and signs of gingival inflammation; 3B: plaque revelators 

showing a poor hygiene; 3C: 12 months after green tea consistent administrations, significantly 
reduced inflammation could be noticed 

DISSCUSIONS  
The correlation between hypercholeste-

rolemia, hypertriglyceridemia, cardiovascular 
disease and periodontal diseases that we 
noticed in our study has also been reported in 
literature [7, 14]. However, our study 
attempted to prove not only that the green tea 
and flavonoids in general have positive 
effects at periodontal and systemic levels, but 
also that there is a strong correlation between 
the two apparently distinct markers.  

Some patients have a hyperactive immune 
response to the bacterial lipopolysaccharide, 
manifested through and increased level of 
monocyte-released immune mediators [15, 
16]. The bacterial lipopolysaccharide might 
also act as trigger for atherosclerosis. The 
association between periodontal disease and 

atherosclerosis was underlined in literature by 
-

suggest the common pathological links [16, 
17]. 

The epigallocatechin-gallate (EGCG) is 
the most powerful catechin and a 25-100 
times more potent antioxidant than vitamins 
C and E. It was already suggested that these 
catechins have anti-atherosclerotic effects 
through their antioxidant, enzyme inhibition, 
anti-hypercholesterolemia, anti-hypertensive, 
anti-hyperglycemia, lowering the serum fats, 
antibacterial, and antiviral effects [8, 18]. The 
catechins decrease the triglycerides and 
cholesterol absorption and favour the increase 
of fat excretion. Thus, they determine the 
decrease of LDL cholesterol (also known as 
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concurential increase of HDL cholesterol [19, 
20, 21].  

We deliberately chose two ways of 
administering green tea or flavonoids in two 
separate groups of patients, in order to try a 
significant differentiation between the local 
effects obtained after using green tea 
concentrate as a mouthwash or the flavonoids 
systemically administered as capsules. By 
acting on both local and systemic levels, the 
green tea extract has a synergistic effect that 
should result in a better response to the 
bacterial challenge. It is thus possible that by 
improving the systemic status alone, the 
periodontal markers of acute inflammation 
such as the PBI index recorded in our study 
might also improve. We noticed improved 
metabolic and periodontal parameters in all 
groups. However the slightly better PBI values 
in both, the case of green tea and flavonoids, 
suggests that we evaluation of every patient as 
a whole system and regard of both: the general 
repercussion of the periodontal disease and 
local periodontal effect of an imbalanced 
metabolic system, are beneficial in studying 
the binomial relationship dyslipidaemia - 
periodontal disorder. 

 
CONCLUSIONS 

The periodontal disease and 
atherosclerosis are two diseases that have 
certain common pathogenic links, especially 
at the immune and genetic level. The transient 
bacteraemia can unleash a hyper-reactive 
immune response both in what concerns 
activation of monocytes and perturbation of 
the lipid metabolism. 

The green tea (especially through 
epigallocatechin-gallate component), and 
flavonoids in general, display a significant 
potential of reduction for cholesterol, 
triglycerides, and LDL cholesterol levels. 
Through these effects, they can contribute to 
lowering the risk for atherosclerosis. 
Moreover, their antioxidant, anti-
inflammatory and actions upon matrix 
metalloproteinases, also seem to be beneficial 
in reduction of the oral evolution toward 
periodontal disease. 

The comparable anti-hyperlipemiant 
results of flavonoids capsules and green tea 
suggest another additional treatment tool 
besides the classical options. 
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