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Efficacy of green tea mouth wash as an adjunct to

non-surgical periodontal treatment in patients

with chronic periodontitis

Sarwar Qasim Mustafa’; Dilyar Ahmed Baban’

Background and objectives: Periodontal disease is the most common disease
associated with microbial infection with the destruction of supporting structures. This
study was carried out to evaluate the effectiveness of green tea as a mouthwash in the
management of chronic periodontitis in comparison to chlorhexidine mouthwash.
Patients and methods: A randomized controlled trial on 45 healthy humans with mild
to moderate localized chronic periodontitis. They were randomly assigned into 3 equal
groups (15 patients each), and they all received scaling and root surface debridement
treatments. Group A used prepared green tea 5% as mouth wash for 2 weeks, group B
used chlorhexidine mouthwash 0.12% for 2 weeks and group C did not use any mouth
wash. Intra-oral clinical examination and blood samples collection were done for all
patients for estimating the biochemical parameters C-reactive protein, alkaline
phosphatase, Malondialdehyde at baseline and 30 days after periodontal therapy. For
statistical analysis, SPSS program was used.

Results: The study groups showed significant reduction in clinical periodontal
parameters and inflammatory markers after 30 days of periodontal therapy (/<0.001).
A significant difference was seen between group A and group B in relation to clinical
periodontal parameters and inflammatory markers after periodontal therapy P<0.05,
while the difference between group B and group C was non-significant in relation to
gingival index, clinical attachment level, C-reactive protein, alkaline phosphatase, and
Malondialdehyde.

Conclusion: Green tea as a mouthwash could be an appropriate and effective choice as
an adjunctive measure in the treatment of chronic periodontitis.

Keywords: Green tea, chronic periodontitis, scaling and root surface debridement,
inflammatory markers.
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Introduction

Periodontitis is defined as an infectious disease resulting in inflammation
within the supporting tissues of the teeth, progressive attachment loss, and bone
loss." Scaling and root surface debridement are effective means of treating and
controlling periodontitis, however, the ability of the operator to gain access to
deep pockets or furcations often results in a substantial variation in its
effectiveness, this has led to the adjunctive use of antimicrobials, assuming that
chemical aids would compensate for technical limitations and prevent early
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microbial recolonization to ultimately
ensure the best chance for clinical
improvements through their application
either systemically or locally.” Various
chemical methods of reducing plaque, such
as mouth rinses, are used, as they can
provide significant benefits to patients who
cannot maintain adequate mechanical plaque
control.> Adjunctive use of chlorhexidine
mouth rinse with mechanical scaling and
root surface debridement resulted in slightly
greater periodontal disease reduction than
did scaling and root surface debridement
alone.” Chlorhexidine has undesirable side
effects, and one of the most common is
staining of teeth.” Herbal mouthwashes are
gaining popularity due to reduced side
effects,® hence, there has been increased
interest in plants with antibacterial and anti-
inflammatory ~activities.” One of the
numerous herbal extracts, Green tea
(Camellia sinensis) has numerous medicinal
benefits, mainly due to its antibacterial and
antioxidant properties.® Green tea, which
was produced from the leaves of the
Camellia sinensis plant, is one of the most
popular herbals worldwide.’ It has a broad
spectrum activity that could be a natural
alternative for oral diseases medicines,
through preventing reactive damage of cells,
specifically, chronic periodontitis, dental
caries, and oral cancer which are common
among the population.'” Shimada et al."
demonstrated that periodontitis contributed
to increasing serum C-reactive protein
(CRP) and there is a positive correlation of
serum alkaline phosphatase (ALP) levels
with  clinical  parameters  including
periodontal pocket and severity of gingival
inflammation as reported by
Khongkhunthian et al.,'? also the result
showed that malondialdehyde (MDA) is the
most investigated lipid peroxidation product
in periodontitis.”®> The present study aims to
evaluate the effectiveness of prepared green
tea as a herbal mouthwash with scaling and
root surface debridement on clinical
periodontal parameters (plaque index (PI),
gingival index (GI), gingival bleeding index
(GBI), probing pocket depth (PPD), and
clinical attachment level (CAL)) and to
assess the healing effect through measuring
some biochemical parameters like ALP,
CRP and MDA, and compare the results
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with commercially available chemical
mouth wash chlorhexidine (CHX) in
subjects with chronic periodontitis at the
baseline before treatment and after 30 days
of periodontal therapy.

Materials and methods

The setting of the study. This study was
performed in Erbil city in the clinics of the
Department of Periodontology at the
College of Dentistry - Hawler Medical
University and ARYO clinical laboratory.
The Ethical Committee of the College of
Dentistry approved the study protocol and
all the patients provided a signed detailed
informed consent.

Study samples. A prospective cohort
study was conducted on 45 patients (27
males and 18 females), their ages range is 30
-55 years old. They have mild to moderate
localized chronic periodontitis, their teeth
required scaling and root surface
debridement (SRD) (presence of chronic
mild CAL of 1-2 mm, moderate CAL of 3-4
mm and PPD > 4mm)."* Those having
systemic illness, antibiotic consumption
during the last three months, smoking,
known allergy to tea derivatives and
concurrent medications with known effect
on the  periodontium  (e.g oral
contraceptives, antibiotics, herbal
medications) and orthodontic appliances
were excluded. The participants were
divided randomly into three equal main
groups of 15 for each, and treated with
scaling and root surface debridement. The
first group A, used prepared green tea 5% as
a mouthwash (10 ml, twice daily) for 2
weeks. The second group B, used
chlorhexidine 0.12% mouthwash (10 ml,
twice daily) for 2 weeks, and the third group
C followed up without using mouthwashes.
Rinsing was done for 1 minute after 2 hour
of tooth brushing and refined from eating
and drinking for at least }2 hour after mouth
rinsing. They were also taught to floss and
also to brush their teeth two times daily with
the Bass method. All participants underwent
a full-mouth periodontal examination in four
points of the tooth (distobuccal/ labial,
mesiobuccal /labial, midbucccal /labial and
lingual/ palatal) at base line before treatment
and after 30 days of _Periodontal theragy and
the GL" PL'°GBL'" PPD and CAL"™ were
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recorded. Severity of the PPD and CAL
were estimated (total PPD/CAL divided by
affected surfaces).'” The intervention was
controlled by a single examiner who
conducted the study. For the clinical
evaluation, we used dental mirrors and a
University of North Carolina (UNC)
periodontal probes (15 mm) under ordinary
light.

Blood sample collection. Five milliliters of
the blood sample was drawn from all
participants at baseline before treatment and
after 30 days of periodontal treatment.
Blood samples were centrifuged and the
serum was kept into an Eppindrof tube
labeled with a subject number, stored and
frozen at -20 °C for later estimation of CRP,
ALP, and MDA. Then all participants
underwent a non-surgical periodontal
treatment by using ultrasonic scalers and
gracy curette and followed up after 30 days.
Serum CRP and ALP were quantitatively
determined using a specific kit for combat
analyzer (Roche/Hitachi Cobas ¢ systems)
depending on a colorimetric method in
accordance to the Kkit's instructions. Serum
MDA was determined by enzyme-linked
immunoabsorbent assay (ELISA) using
commercial kit according to  the
manufactures instructions and DTX 880
(Beckman Coulter) spectrophotometrically
at an optical density (OD) of 450 nm.
Preparation of green tea as a mouthwash.
The raw material was first weighed on a
sensitive balance, and then the green tea
extract as a mouthwash was grepared
according to Jenabian et al. method® in the
laboratory of Pharmacology Department
atHawler Medical University by an expert
pharmacologist. The dried green tea was
obtained from Erbil city market. Leaves of
the plant were chopped, fragmented, and
broken into small pieces, each 100g of
leaves were soaked in 500 ml of methanol
for 48 hours. Thereafter, the solution was
passed through a strainer and was
transferred to a plate. Plates were
maintained in the normal temperature of the
laboratory for 3-4 days, and then the crystal
powder of the extract was scraped from the
plates. Finally green tea mouthwash 5% was
prepared (0.5 g of extract in 100ml distilled
water) and poured into bottles each contains
240 ml.
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Statistical analysis. Data were analyzed
using the Statistical Package for Social
Sciences (SPSS) for Windows, version 20.0
(Armonk, NY: IBM Corp). Paired t-test was
used to compare the readings before and
after the intervention. One way analysis of
variance (ANOVA) was used to compare
the means of the three study groups. A post
hoc test LSD was used to compare the
means of each two groups. A P-value <0.05
was considered statistically significant.

Results

Periodontal parameters. For the forty-five
patients that participated in the study the
mean recordings for clinical periodontal
parameters are seen in table 1. The results
showed that there were reductions in the
mean value of the GI, PI, GBI, PPD and
CAL in all the groups from baseline to 30
days after periodontal therapy. The
difference was statistically highly significant
(P<0.05).

Table 2 presents the reduction in the mean
score of clinical periodontal parameters in
groups A, B, and C respectively after 30
days of periodontal therapy. Group A (green
tea + SRP) showed greater improvement
than group B (CHX + SRD) and group C
(SRD) in relation to clinical periodontal
parameters with P-value <0.001. There was
a highly statistical difference (F<0.001)
between groups A and B after 30 days of
periodontal therapy. The same difference
was seen between groups A and C
(P<0.001). While the differences in results
between groups B and C after 30 days of

periodontal therapy showed a highly
statistically significant in relation to PPD
and GBI (/&<0.001 and /<0.002

respectively), with a statistically significant
difference in PI (P=0.039), and no statistical
differences for the GI and CAL.
Biochemical parameters. Table 3 shows
comparisons of the mean values of serum
ALP, CRP and MDA, in the three groups A.
The results showed that there was reduction
in the mean values of serum ALP, CRP and
MDA scores in group A, B and C from
baseline to 30 days after periodontal
therapy. The differences in the mean values
statistically highly significant (£<0.001).
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Table 1: Comparison of clinical periodontal parameters PI, Gl, GBI, PPD, and CAL at baseline and 30 days
after periodontal therapy in group A, group B and group C, n = 15.

Baseline After 30 days

Parameters/Groups pvalue
Mean  SD Mean t SD

Group A 2.41+0.17 1.24+0.16 <0.001
Pl Group B 2.09+0.11 1.49+0.15 <0.001
Group C 1.97+0.39 1.51+0.24 <0.001
Group A 2.35+0.19 1.20+0.09 <0.001
Gl Group B 1.89+0.33 1.47 £0.13 <0.001
Group C 2.17+0.11 1.66£0.13 <0.001
Group A 82.5+3.49 22.0+4.36 <0.001
GBI % Group B 74.67 +11.89 46.33 +£10.69 <0.001
Group C 83.20+ 3.00 62.53+7.53 <0.001
Group A 4.84+0.17 3.81+0.16 <0.001
PDD mm Group B 4.69+0.16 4.06+0.11 <0.001
Group C 4.57+0.21 4.12+0.14 <0.001
Group A 1.45+0.18 1.09+0.10 <0.001
CAL mm Group B 1.27 £0.06 1.13+0.05 <0.001
Group C 1.30+0.11 1.13+0.07 <0.001

Table 2: Means of reduction of periodontal parameters between the three groups A, Band C, n = 15.

Parameter/ time Groups Mean  SD P(ANOVA) LSD groups p-value
Group A 1.173+0.167 AxB <0.001
Pl Group B 0.605 + 0.118 AxC <0.001
Baseline — <0.001
after 30 days Group C 0.461 +0.246 BxC 0.039
Total 0.746 £ 0.359
Group A 1.144 + 0.190 AxB <0.001
Gl Group B 0.423 £0.234 AxC <0.001
Baseline — <0.001
after 30 days Group C 0.512 +£0.093 BxC 0.187
Total 0.693 * 0.370
Group A 60.50 + 5.622 AxB <0.001
GBI
Baseline — Group B 28.33+4.923 «0.001 AxC <0.001
after .;o days Group C 20.66 + 8.304 BxC 0.002
0
Total 36.500 + 18.55
Group A 1.04+0.14 AxB <0.001
PPD
Baseline — Group B 0.64+0.14 0,001 AxC <0.001
after 30 days Group C 0.45+0.12 BxC <0.001
mm
Total 0.71+0.28
Group A 0.355+0.171 AxB <0.001
CAL
Baseline — Group B 0.139 £ 0.050 <0001 AxC <0.001
after 30 days Group C 0.164 £ 0.063 BxC 0.542
mm
Total 0.219 +0.145
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Table 3: Comparison of biochemical parameters serum ALP, CRP and MDA at baseline and 30 days after
periodontal therapy in the study groups, n = 15.

Baseline After 30 days
Parameters/ Groups p-value
Mean + SD Mean + SD

Group A 86.40 £ 11.08 72.07+ 13.16 <0.001

:JL/':_ Group B 84.87 £ 11.38 76.07+9.74 <0.001

Group C 76.53+17.46 68.40+16.08 <0.001

Group A 3431174 1.65+1.38 <0.001

CRP Group B 3.32+3.44 2.58+3.23 <0.001
ng/ml

Group C 3.37+2.40 2.29+2.26 <0.001

Group A 44,98 + 17.65 27.03+15.26 <0.001

MDA Group B 45.55 + 15.29 30.89+15.94 <0.001
umol/L

Group C 57.02 £ 20.36 47.34+18.97 <0.001

Evaluation of changes in serum ALP,
CRP and MDA in groups A, B and C after
30 days of periodontal therapy was assessed
by one-way ANOVA test as shown in table
4. The differences in the scores 1is
statistically highly significant (/2<0.001).
The differences between groups A and B
after 30 days of periodontal therapy, the
results dedicated that the improvement in

the result was were statistically highly
significant differences in relation to serum
ALP and CRP (P<0.001) and no significant
difference in relation to MDA level. A
similar effect of improvement was seen
between groups A and C. While non-
significant differences were seen between
groups B and C in relation to serum ALP,
CRP and MDA.

Table 4: Means of differences of biochemical parameters between the three groups A, Band C, n = 15.

Parameter/ time Groups Mean + SD P (ANOVA) LSD groups p-value
Group A 14.33 £5.936 AxB 0.005
ALP
Baseline — Group B 8.800 £ 4.931 0.003 AxC 0.002
aﬂe'IS‘/)LdaVS Group C 8.133 + 4.454 BxC 0.724
Total 10.42 + 5.758
Group A 1.783+1.177 AxB <0.001
CRP
Baseline — Group B 0.744 £ 0.413 AxC 0.016
0.002
after 30 days Group C 1.083 + 0.453 BxC 0.232
ng/ml
Total 1.204 £+ 0.867
Group A 17.95 +7.069 AxB 0.217
MDA
Baseline — Group B 14.65 £ 7.792 AxC 0.003
0.011
after 30 days Group C 9.679 + 6.691 BxC 0.065
umol/L
Total 14.09 + 7.829
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Discussion

In chronic periodontitis, it has been
thought that maintaining adequate levels of
oral hygiene using mechanical methods
alone is impossible, and this has led to the
adjunctive use of antimicrobial mouth rinses
in oral hygiene regimens to help prevent and
control chronic periodontitis.”' In the present
study, we have focused on the effectiveness
of green tea as a mouthwash on
periodontium as an adjunct to mechanical
periodontal therapy in the management of
chronic periodontitis in comparison to
chlorhexidine mouthwash. Bacterial biofilm
development in the marginal gingiva and
periodontal pockets is important in the
pathogenesis of the periodontal disease.
Scaling and root surface debridement are
effective in altering the flora and the green
tea catechins have shown to be effective in
altering the flora and acting as an adjunct to
scaling and root surface debridement.”? In
the present study, the clinical periodontal
parameters showed statistically significant
reductions following green tea mouthwash
use as a conjunct oral hygiene measure in
group A as compared to group C, this was in
accordance with the study done by Sharma
et al.”® The reduced inflammation may be
due to the property of green tea catechins
that enhances the host resistance and inhibits
the inflammatory mediators involved in the
onset of periodontitis.®* A  similar
mechanism might be involved in the effect
of the combination of CHX rinses and
scaling and root surface debridement leading
to a reduction in clinical periodontal
parameters as PI, GI, GBI, PDD and CAL
compared with scaling and root surface
debridement only in the treatment of chronic
periodontitis.”> The reduction could be
attributed to the beneficial effect of CHX
rinsing on subgingival microbial
recolonization.”® The plaque inhibitory
effects of green tea were greater than that of

CHX, this may be attributed to the
biological properties ascribed to the
catechins fraction which have certain

therapeutic and biological properties that
intercalate into phospholipid bilayers and
perturb the function of key processes
associated with the bacterial cytoplasmic
membrane.”’

Many studies have proved positive
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association between the presence of chronic
periodontitis and high serum CRP levels.?%
In the present study, serum level of CRP
was significantly reduced in group A, group
B and group C from baseline to 30 days
after scaling and root surface debridement
with the reduction of periodontal clinical
parameters, this result is in the same line
with other studies.’’”' In contrast to our
result, Ide et al.*® failed to observe a
reduction in serum CRP after scaling and
root surface debridement. This may be
attributed to that scaling and root surface
debridement are insufficient to control
periodontal disease progression in all
periodontitis  subjects. The gain of
improvement was more in group A, this
result was in accordance with the study done
by Hirasawa et al.,>* who showed that green
tea catechins decrease inflammation of
adjacent gingival tissue and inactivate P.
gingivalis — induced collagenase. The study
groups showed a statistically significant
reduction in serum ALP after 30 days of
scaling and root planing compared to
baseline values. This finding is in agreement
with a study indicated that ALP levels in
gingival  crevicular  fluid  increased
significantly during the active phase of
disease of chronic periodontitis followed by
a statistically significant reduction after
phase 1 therapy.’* The gain of improvement
of ALP was more in group A, according to a
study conducted by Kushiyama and
Shimazaki.”> Green tea has an inhibitory
effect on the growth and cellular adherence
of bacterial pathogens and their production
of virulence factors. The scaling and root
surface  debridement has shown an
improvement of serum MDA level after 30
days in all groups compared to their
respective baseline values. Similar effects of
improvement and a significant reduction in
MDA level after scaling and root surface
debridement have been reported by studies
Wei et al.,*® Aziz et al.,*’ and Tomofuji et
al.*® The gain of improvement in MDA level
in group A and B was non-significant, due
to the green tea catechins that increase in the
activity of superoxide dismutase and
glutathione peroxidase enzyme, this lead to
reduction in lipid peroxidation markers in
the liver, serum, and brain.” Similarly, in
group B, attributed to the anti-inflammatory
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antimicrobial effect of CHX which prevent
the recolonization of putative pathogenic
bacteria by creating a bacteriostatic mileu.*
More studies are needed to study the
efficacy of green tea through exploring their
bioactive components as an adjunct with the
standard treatment of periodontitis (scaling
and root surface debridement). Longitudinal
studies of the relationship between
continued use of green tea as a mouthwash
in periodontal disease are required to
strengthen the interrelation.

Conclusions

It can be concluded from the results of
the present study that the treatment by green
tea mouthwash with scaling and root surface
debridement for a period of 2 weeks could
improve clinical periodontal parameters and
the inflammatory markers compared to the
scaling and root surface debridement with
chlorhexidine gluconate and scaling and root
surface debridement alone and could be
used on a daily basis as an alternative for
chlorhexidine gluconate as an anti-plaque
agent.

Contflicts of interest
The authors reported no conflict of interest.

Acknowledgment

We are very grateful to the patients and
volunteers who agreed to participate in the
associated studies.

References

1. Newman MG, Takei H, Klokkevold PR, Carranza
FA. Carranza’s clinical periodontology. Elsevier
health sciences; 2011.

2. Cosyn J, Wyn |, De Rouck T, Sabzevar MM.
Long-term clinical effects of a chlorhexidine
varnish implemented treatment strategy for

chronic periodontitis. J Periodontol 2006;
77:406-415.
3. Barnett ML. The role of therapeutic

antimicrobial mouth rinses in clinical practice:
Control of supragingival plaque and gingivitis. J
Am Dent Assoc 2003; 134:699-704.

4. Da Costa LFNP, Amaral CSF, Barbirato DS, Ledo
ATT, Fogacci MF. Chlorhexidine mouthwash as
an adjunct to mechanical therapy in chronic
periodontitis: A meta-analysis. ] Am Dent Assoc
2017; 148(5):308-318.

5. Flotra L, Gjermo P, Rolla G, Waerhaug J. Side
effects of chlorhexidine  mouthwashes.

186

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Scan J Dent Res 1971; 79:119-25.

Bhate D, Jain S, Kale R, Muglikar S. The
comparative effect of 0.12% chlorhexidine and
herbal oral rinse on dental plaque-induced
gingivitis: A randomized clinical trial. J Indian
Soc Periodontol 2015; 19(4):393-5.

Lee SS, Zhang W, Li Y. The antimicrobial
potential of 14 natural herbal dentifrices:
Results of an in vitro diffusion method study. J
Am Dent Assoc 2004; 135:1133-41.

David W, Sifton R. PDR for herbal medicines.
4th ed. Thomason; 2004:408-14.

Amurdhavani BS. Benefits of green tea in
dentistry - A review research. J Pharm Technol
2015; 8:772.

Gaur S, Agnihotri R. Green tea: A novel
functional food for the oral health of older
adults. Geriatr Gerontol Int 2014; 14:238-250.
Shimada Y, Komatsu Y, lkezawa-Suzuki |, Tai H,
Sugita N &Yoshie H. The effect of periodontal
treatment on serum leptin, interleukin-6, and C
-reactive protein. J Periodontol 2010; 81
(8):1118-1123.

Khongkhunthian S, Kongtawelert P, Ongchai S,
Pothacharoen P, Sastraruji T, Jotikasthira D,
Krisanaprakornkit S. Comparisons between two
biochemical markers in evaluating periodontal
disease severity: a cross-sectional study. BMC
oral health. 2014; 14(1):107.
Ahmadi-Motamayel F, Goodarzi MT, Jamshidi Z,
Kebriaei R. Evaluation of salivary and serum
antioxidant and oxidative stress statuses in
patients with chronic periodontitis: a case-
control study. Front Physiol 2017; 8:189.
Armitage GC. Development of a classification
system for periodontal disease and conditions.
Ann Periodontal 1999; 4:1-6.

Loe H, Silness J. Periodontal disease in
pregnancy: |. Prevalence and severity. Acta
Odontol Scand 1963; 21:533-51.

Silness J, Loe H. Periodontal disease in pregnan-
cy: Il. Correlation between oral hygiene and
periodontal condition. Acta Odontol Scand
1964; 22:121-35.

Ainamo J, Bay I. Problems and proposals for
recording gingivitis and plaque. Int Dent J 1975;
25:229-35.

Lindha J, Niklaus PL, and Karring T. Clinical
periodontology and implant dentistry. 5" ed.
Blackwell  publishing company: Blackwell
Munlsgard; 2008.

Bartold PM, Ishikawa |, De DIOS NV. Current
trends in periodontal diagnosis, disease
recognition and management. Asian Pacific
Society of Periodontology 2004.

. Jenabian N, Moghadamnia AA, Karami E. The

EDJ Vol.2 No.1 Jun 2019



doi.org/10.15218/ed;j.2019.08

Sarwar Qasim Mustafa; Dilyar Ahmed Baban

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

effect of Camellia Sinensis (green tea)
mouthwash on plaque induced gingivitis: a single
-blinded  randomized controlled clinical trial.
DARU J Pharma Sci 2012; 20:39.

Anne DH, Torresyap G, and Sigmund SS. Clinical
changes following four different periodontal
therapies for the treatment of chronic
periodontitis: 1-year results. J Clin Periodontol
2007; 34:243-253.

Kudva P, Tabasum ST, Shekhawat NK. Effect of
green tea catechin, a local drug delivery system
as an adjunct to scaling and root planning in
chronic periodontitis patients: A clinicomicro
biological study. J Indian Soc Periodontol. 2011;
15:39-45.

Sharma S, Bhuyan L, Ramachandra S, Sharma S,
Dash KC, Dhull KS. Effects of green tea on
periodontal health: A prospective clinical study. J
Int Oral Health 2017; 9:39-44.

Nugala B, Namasil A, Emmadil PP, Krishna M.
Role of green tea as an antioxidant in
periodontal disease: The Asian paradox. J Indian
Soc Periodontol 2012; 16:313-316.

Faveri M, Gursky LC, Feres M, Shibli JA,
Salvador SL, De Figueiredo LC. Scaling and root
planning and chlorhexidine mouth rinse in the
treatment of chronic  periodontitis: a
randomized, placebo-controlled clinical trial. J
Clin Periodontol 2006; 33:819-828

Katsanoulas T, Renee |, Attstrom R. The effect of
supragingival plaque control on the composition
of the subgingival flora in periodontal pocket. J
Clin Periodontol 1992; 19:760-5

Taylor PW, HamiltonEMiller JM, Stapleton PD.
Antimicrobial properties of green tea catechins.
Food Sci Technol Bull 2005; 2:71-81.

Slade GD, Offenbacher S, Beck JD, Heiss G,
Pankow JS. Acute-phase inflammatory response
to periodontal disease in the US population. J
Dent Res 2000; 79(1):49-57.

Noack B, Genco RJ, Trevisan M, Grossi S, Zambon
JJ, Nardin ED. Periodontal infections contribute
to elevated systemic C-reactive protein level. J
Periodontol 2001; 72:1221-7.

D’Aiuto F, Parkar M, Andreaou G, Brett PM,
Ready D, Tonetti MS. Periodontitis and athero-
genesis: causal association or simple coinci-
dence. J Clin Periodontol 2004; 31(5):402-11.
Zhousy, Duan XQ, Hu R, Ouyang XY. Effect of

EDJ Vol.2 No.1 Jun 2019

32.

33.

34.

35.

36.

37.

38.

39.

40.

non-surgical periodontal therapy on serum
levels of TNF-a , IL-6 and C-reactive protein in
periodontitis subjects with stable coronary heart
disease. Chin J Dent Res 2013; 16:145-9.

Ide M, Mc Partlin D, Coward PY, Crook M, Lumb
P, Wilson RF. Effect of treatment of chronic
periodontitis on levels of serum markers of
acute-phase  inflammatory and  vascular
responses. J Clin Periodontol 2003; 30:334—40.
Hirasawa M, Takada K, Makimura M, Otake S.
Improvement of periodontal status by green tea
catechin using a local delivery system: A clinical
pilot study. J Periodontal Res 2002; 37:433-8.
Singh N, Chandelb S, Singhc H, Amiya
Agrawald A, Savithae AN. Effect of scaling &
root planing on the activity of ALP in GCF &
serum of patients with gingivitis, chronic and
aggressive periodontitis: A comparative study. J
Oral Biol Craniofac Res 2017; 7:123-6.
Kushiyama M, Shimazaki Y. Relationship
between the intake of green tea and periodontal
disease. J Periodontol 2009; 80:372-7.

Wei D, Zhang XL, Wang YZ, Chen G. Lipid
peroxidation levels, total oxidant status and
superoxide dismutase in serum, saliva and
gingival crevicular fluid in chronic periodontitis
patients before and after periodontal therapy.
Aust Dent J 2010; 55:70-8.

Aziz AS, Kalekar MG, Benjamin T, Suryakar AN,
Prakashan MM, Bijle MNA. Effect of nonsurgical
periodontal therapy on some oxidative stress
markers in patients with chronic periodontitis: A
biochemical study. World J Dent 2013; 4(1):17-
23.

Tomofuji T, Ekuni D, Morita M. Effects of
periodontal therapy on circulating oxidative
stress. Studies on Periodontal Disease. 2014; 147
-56.

Skrzydlewska E, Ostrowska J, Farbiszewski R.
Protective effect of green tea against lipid
peroxidation in the rat liver, blood serum and
the brain. Phytomedicine 2000; 9:232-8.

Kumar A, Khan RN, Jan SM. Behal R. Effects of
scaling and root planing and 0.2 % chlorhexidine
rinse on clinical and microbiological parameters
in generalized chronic periodontitis— A Clinico -
Microbiological Study. Ann Int Med Den Res
2018; 4(4):DE29-DE35.

187



