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Abstract

The paper aims to review the current clinical
evidence of various herbal agents as an adjunct
treatment in the management of chronic peri-
odontitis patients. Gingivitis and periodontitis
are two common infectious inflammatory dis-
eases of the supporting tissues of the teeth and
have a multifactorial etiology. An important
concern about chronic periodontitis is its asso-
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ciation with certain systemic disease. New
treatment strategies for controlling the adverse
effects of chronic periodontitis have been
extensively assessed and practiced in sub-
clinical and clinical studies. It has been shown
that the phytochemical agents have various
therapeutic ~ properties such as anti-
inflammatory and antibacterial effects which
can be beneficial for the treatment of peri-
odontitis. The findings of this review support
the adjunctive use of herbal agents in the man-
agement of chronic periodontitis.
Heterogeneity and limited data may reduce
the impact of these conclusions. Future long-
term randomized controlled trials evaluating
the clinical efficacy of adjunctive herbal ther-
apy to scaling and root planing are needed.
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Introduction

Periodontal disease, with the prevalence of about
20-50% of the global population, is one of the
most significant public health concerns in both

developing

and industrial countries [1].

According to the National Health and Nutrition
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Examination Survey (NHANES) study, in 2009—
2012, nearly half (45.9%) of the United States
population aged 30 years and older had periodon-
titis [2].

One of the main concerns about chronic peri-
odontitis is its association with some systemic
diseases such as cardiovascular diseases (CVDs),
diabetes, and adverse pregnancy outcomes [1]. It
is estimated that 19% increase in the risk of
CVDs is related to periodontal disease and this
relative risk increases to about 44% among the
elderly population [1]. In comparison between
the patients with diabetes with no or mild chronic
periodontitis, patients with type 2 diabetes suffer-
ing from severe periodontitis have 3.2 times
greater mortality risk [1]. More interestingly,
treatment of the periodontal disease may help in
controlling glycemic level in patients with type 2
diabetes [3].

The main etiological agents of periodontal dis-
ease are periopathogenic bacteria in the subgingi-
val area [4]. The colonization of microorganisms
such as Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis (Pg), and Prevotella
intermedia initiate the inflammation that can
lead to tissues breakdown in the susceptible host
[5,6].

Scaling and root planing (SRP) is an essential
and the most common treatment procedure for
the management of periodontal infections [7, 8].
It should be considered that SRP may not provide
optimal benefits in areas with complex anatomies
such as furcations, deep pockets, and develop-
mental grooves [9].

To overcome the limitations of conventional
treatment, the use of antimicrobial therapy to
complement the outcomes of mechanical debride-
ment has been assessed in clinical studies.
Concerns about the systemic application of anti-
microbials, such as bacterial resistance, associ-
ated adverse effects, and drug interactions,
provided the impetus for the development of
local antibacterial delivery systems and also find-
ing some alternatives for pharmaceutical agents
[10-12].

On the other hand, in recent years, it has
been shown that the immunological responses

of host tissues can be considered as an impor-
tant factor in progressing periodontal tissue
destruction. In this regard, a new concept
named “host modulation therapy” emerged in
the scientific literature [13]. Based on this
approach, the treatment plan should be focused
on modifying the inflammatory response of the
body with the aim of reducing the destructive
aspects of the immune system [14].

Recently, a growing body of evidence showed
that nutraceuticals and medicinal compounds iso-
lated from plants have several health benefits to
prevent and treat various diseases, particularly
dyslipidemia and CVD [15-18], diabetes melli-
tus [19-21], hypertension [22-24], and non-
alcoholic fatty liver disease (NAFLD) [25]. These
health benefits of herbal medicine include lipid-
modifying, anti-tumor, antioxidant, insulin-
sensitizing, anti-steatotic, anti-fibrotic,
anti-atherosclerotic, antithrombotic, antidepres-
sant, and antirheumatic, anti-inflammatory, anti-
stress oxidative, and antimicrobial activates
[26-38]. In dental literature, recent preclinical
studies showed anti-inflammatory effects of
some of the herbal agents with respect to peri-
odontal tissues [39-42]. Based on these proper-
ties, these phytochemical agents can be
considered for host modulation therapy [43, 44].
Furthermore, several studies demonstrated the
salient role of some nutraceuticals on decreasing
bacterial load of dental and periodontal tissues
[32, 45-47].

Selection of a right herbal antibacterial
agent with an appropriate route of administra-
tion is the key point to achieve successful peri-
odontal treatment. Reviewing clinical trials
using herbal agents for the treatment of chronic
periodontitis may be helpful for developing
this concept. To the best of our knowledge,
there is no study summarizing the results of the
clinical studies regarding the effects of herbal
medicine and nutraceuticals on periodontitis.
With this background, the present review aims
to summarize the current evidence on the
application of herbal agents as an adjunct treat-
ment in chronic periodontitis patients (Figs. 1
and 2).
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2 Curcumin

Turmeric (Curcuma longa) is extensively used as
an Indian spice and is derived from the rhizomes,
a perennial member of the Zingiberaceae family.
Lampe and Milobedzka identified and introduced
curcumin (diferuloylmethane) as the main bioac-
tive component of turmeric in 1910.

Curcumin has a wide spectrum of biological
activities such as anti-inflammatory, antioxidant,
anticarcinogenic, antiviral, and antimicrobial
properties. Curcumin modulates the inflamma-
tory response by down-regulating the activity of
cyclooxygenase-2, lipoxygenase, and inducible
nitric oxide synthase enzymes and inhibits the
production of the inflammatory cytokines.
Moreover, there are some evidence regarding the
effectiveness of curcumin in increasing collagen
deposition and improving wound healing.

Based on the abovementioned features, many
studies have been done to investigate the efficacy
of curcumin in the treatment of periodontal dis-
ease. In a clinical trial in 2015, the efficacy of
curcumin gel (10 mg/g) with and without photo-
activation as an adjunct to scaling and root plan-
ing (SRP) in the treatment of chronic periodontitis
was assessed. The results of this split-mouth
clinical trial showed that the application of cur-
cumin gel is an effective treatment modality as an
adjunctive to conventional scaling and root plan-
ing. Moreover, the investigators showed that the
effects were further enhanced by multiple appli-
cations of photodynamic therapy in addition to
curcumin gel application [48]. The efficacy of
treatment in this trial was evaluated based on
clinical and microbiologic parameters. There was
a significant reduction in clinical parameters such
as the sulcus bleeding index (SBI), probing
pocket depth (PPD), and clinical attachment level
(CAL) in groups treated with curcumin gel.
When compared for microbial parameters, there
was a statistically significant reduction with
respect to Aggregatibacter actinomycetemcomi-
tans (Aa) and black pigment producing
microorganisms (BPB) after 2 months and
3 months in quadrants in which curcumin gel was
applied.

In another study with a larger sample size (30
cases), the efficacy of curcumin gel was com-
pared with the efficacy of chlorhexidine (CHX)
gel for the treatment of chronic periodontitis
[49]. In this clinical trial, the patients were
divided into two groups as control and experi-
mental groups using a split-mouth design. At
first, the standard SRP treatment was done for
two groups. Following SRP, curcumin gel (2%)
was applied in the experimental group and CHX
gel (0.2%) in the control group. The main clinical
criteria in this study were PPD, sulcus bleeding
index (SBI), gingival index (GI), and plaque
index (PI). These criteria were recorded at the
day of treatment and subsequently after 1 month
and 45 days.

Based on the statistical analysis in this clinical
trial, all mentioned indices showed a significant
reduction in both treatment groups. In compari-
son between two treatment modalities, the effi-
cacy of curcumin gel was significantly better than
CHX in reducing the pathologic parameters of
periodontitis. Finally, the authors concluded that
the curcumin gel has been shown to be more
effective than the CHX gel in the treatment of
mild to moderate periodontal pockets.

In another study conducted in 2016, the
authors assessed the effect of 0.2% curcumin
strip as a local drug delivery in conjunction with
SRP for the treatment of chronic periodontitis
[50]. In this study, the investigators not only reg-
istered the clinical parameters (PI, GI, SBI), but
also they assessed the level of superoxide dis-
mutase (SOD) enzyme, in gingival crevicular
fluid (GCF). The results showed that the clinical
parameters in both groups were improved and
there was no statistically significant difference
between groups. However, the level of enzyme in
the group treated with the curcumin strip was sig-
nificantly higher than in the control group. The
SOD levels seem to be nearing to the healthy
group when the curcumin strip was used as an
adjunct to SRP.

In another study, the authors evaluate the level
of IL-1p in saliva following treatment [51]. In
this clinical trial, periodontal pockets of patients
were randomly allocated to two treatment groups.
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Control group was treated with SRP alone while
the experimental group was treated with SRP fol-
lowed by subgingival application of curcumin
gel. The results of this study showed a single
application of curcumin gel had limited added
benefit over scaling and root planing in the treat-
ment of chronic periodontitis. In this study, there
was no significant difference between control and
experimental groups regarding clinical and bio-
chemical indices. None of the subjects who
received curcumin gel in this study experienced
any adverse effects.

In 2015 a clinical trial was performed to eval-
uate the effect of local application of curcumin
on the “red complex” periodontal pathogens
using polymerase chain reaction (PCR). In this
split-mouth study 30 patients with chronic peri-
odontitis were treated. The control side received
the routine SRP treatment and the test side of the
mouth was treated with SRP and application of
10 g curcumin gel subgingivally in the base of the
pocket [52].

Based on the clinical results of this study, the
mean PPD in the test site was significantly
reduced when compared to the control site.
However, there was no statistically significant
difference between the two groups regarding the
CAL parameter. The microbiologic assay (PCR)
also shown a significant reduction in P. gingivalis
(Pg), Tanerella forsythia (Tf), and Treponema
denticola (Td) in the test group compared to the
control group. The authors suggested that this
significant reduction could be related to the anti-
bacterial, anti-inflammatory, and antiplaque
activity of curcumin.

In another innovative study, the curcumin
extract was incorporated into Type I collagen
chips and used for the treatment of periodontal
pockets [53]. This clinical trial compared the
efficiency of CHX chips and indigenous
curcumin-based collagen as a local drug deliv-
ery system in the treatment of chronic periodon-
titis. The results showed improvement in all
clinical and microbiological indices in both
groups. However, at the end of the follow-up
period (6 months), CHX group showed greater

improvement in all of the clinical and microbio-
logical parameters compared to the curcumin-
collagen group.

3 Green Tea

Green tea is a natural product of tea (Camellina
sinensis) leaves that is consumed as a beverage
worldwide. The active ingredients of green tea
are polyphenols. Most of them are catechins
(flavan-3-ols), which can be classified into four
main groups. The most common type (59%) is
epigallocatechin-3-gallate (EGCG), followed by
epigallocatechin (EGC, 19%), epicatechin-3-
gallate (ECG, 13.6%), and epicatechin (EC,
6.4%) [54]. In addition, this compound has anti-
bacterial, antioxidant, anti-inflammatory, and
anticarcinogenic properties [55-58].

Green tea was found to be useful in oral health.
In an epidemiological study conducted in 20009, it
has been shown that there was a modest inverse
association between the regular intake of green
tea and periodontal disease [59].

Green tea catechins have an anti-oxidant and
anti-bacterial effect on pathogens such as
Porphyromonas gingivalis and Prevotella inter-
media. The mechanism of action is through the
inhibiting effect of EGCG and EGC on cysteine
proteases of P. gingivalis [60, 61].

In a recent clinical trial, the effect of drink-
ing green tea adjunct to SRP treatment in peri-
odontitis patients has been investigated [62]. In
this trial, 30 patients with chronic periodontitis
were randomly divided into two groups. All the
patients in the two groups received the first
phase of periodontal treatment (SRP). The par-
ticipants of group A were asked to drink com-
mercial green tea 2 times a day (morning and
night) for 6 weeks. The average reduction of
PPD and bleeding on probing (BOP) were sig-
nificantly greater in the intervention group
than in the control group. However, there was
no significant reduction in plaque index in
interventional groups compared to the control

group.
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In another clinical trial, the adjunctive use of
green tea dentifrice in periodontitis patients was
assessed [63]. In this clinical trial, thirty patients
with mild to moderate chronic periodontitis were
randomly allocated into two treatment groups,
“test” and “control” after initial SRP. The control
group was given a commercially available fluo-
ride and triclosan containing dentifrice, while the
test group received green tea dentifrice with
instructions on the method of brushing. All
parameters were recorded at baseline and 4 weeks
post-SRP.

In this study, not only the clinical indices were
recorded, but also some biochemical parameters
such as total antioxidant capacity (TAOC) and
glutathione-S-transferase (GST) activity in the
gingival crevicular fluid were assessed. At the
end of the study period, the test group showed
statistically significant improvements in GI, BOP,
CAL, TAOC, and GST levels compared to the
control group. It should be mentioned that GST
activity was increased only in the test group.
These results demonstrate the anti-inflammatory
effect of green tea when used as an adjunct treat-
ment of periodontitis.

Thermo-reversible sustained-release gel con-
taining green tea was another form of this herbal
agent which has been assessed for treatment of
chronic periodontitis [64]. Thirty patients with
two sites in the contralateral quadrants having a
PPD >4 were included in this study. Total of 60
periodontal pockets from 30 patients was allo-
cated in two groups. Following the completion of
SRP treatment, green tea and placebo gels were
applied to the periodontal pockets with a blunted
cannula. In this study, the clinical parameters
were recorded at the baseline and after 4 weeks
of introducing the test or control gel into the
pockets. The results showed a significant
improvement regarding the clinical parameters
(PPD, CAL, GI) in both groups. However, these
improvements in all criteria were significantly
greater in green tea groups compared to the pla-
cebo group.

The local effect of green tea for the treatment
of periodontal pockets has been evaluated in
another clinical trial. In this investigation, the

green tea and placebo strips were randomly
placed in the periodontal pockets of patients with
diabetes and systemically healthy individuals
[65]. The follow-up period in this study was
4 weeks. At the end of the study, the clinical
indices (GI, PPD, and CAL) in the test sites of
both groups were significantly improved com-
pared to the placebo sites. Moreover, the preva-
lence of P. gingivalis in periodontal pockets of
systemically healthy patients was significantly
reduced from baseline (75%) to the fourth week
(25%). However, the results showed no signifi-
cant difference regarding microbiologic parame-
ters in patients with diabetes before and after
treatment.

Recently a systematic review has been con-
ducted in this regard. In this review, four papers
were included in the meta-analysis. All included
studies performed SRP and an adjunct applica-
tion of either a green tea catechin strip or gel on
the test sites. Based on the conclusion of this
review, the local application of green tea cate-
chin may result in a beneficial reduction in PPD
as compared to scaling and root planing with or
without placebo [66]. However, there were high
heterogeneity in the studies and some risk of
bias related to the included studies. Hence,
these data still need to be interpreted with
caution.

4 Resveratrol

Resveratrol (3,5,4-trihydroxystilbene) is a poly-
phenol compound found in red wine, peanuts,
apples, and several vegetables [67]. A well-
known source of this component is Polygonum
cuspidatum. From many years ago, the roots of
Polygonum cuspidatum have been used in China
and Japan as medicine [68]. Many preclinical
and in vitro studies investigated the biological
effects of resveratrol. These investigations
showed anti-inflammatory, anti-carcinogenic,
and antimicrobial properties for this agent [67].
Resveratrol may reduce the pro-inflammatory
cytokines such as IL6, IL-1B, IL8, IL12, and
TNF [68]. These anti-inflammatory properties
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of resveratrol may influence the pathogenesis of
periodontitis. Many animal studies assessed the
influence of resveratrol administration on exper-
imentally induced periodontitis showing prom-
ising results [69, 70]. However, this effect is not
yet fully studied, making it difficult to incorpo-
rate resveratrol as a therapeutic/preventive agent
clinically.

In a human clinical trial, the investigators
evaluated the effects of resveratrol supplementa-
tion in adjunct with non-surgical periodontal
therapy on inflammatory, antioxidant, and peri-
odontal markers in patients with diabetes and
chronic periodontitis. In this randomized, double-
blind, and placebo-controlled clinical trial, 43
patients with diabetes suffering from chronic
periodontitis were recruited. The subjects were
randomly divided into control and intervention
groups. In the first step, the phase one periodontal
therapy was performed for all of the patients.
Then the patients in the intervention and control
groups received either 480 mg/d resveratrol or
placebo capsules (2 pills) for four weeks. The
results of this study showed that in the interven-
tion group, the mean serum level of IL6 was sig-
nificantly reduced  post-intervention. No
significant differences were seen in the mean lev-
els of IL6, TNFa, TAC, and CAL between two
groups post-intervention.

5 Propolis

Propolis is produced by honey bees from sub-
stances extracted from parts of certain plants,
buds, and sap [71]. Propolis is a very complex
mixture consisting of more than 230 constitu-
ents, including flavonoids, cinnamic acids and
their esters, caffeic acid and caffeic acid
phenethyl esters [72]. With regard to a wide
range of biological constituents, propolis as a
natural resin has several biological activities,
including anti-inflammatory, antioxidant, anti-
bacterial, antiviral, fungicidal, hepatoprotective,
free radical scavenging, immunomodulatory,
and anti-glycemic activities [73, 74]. For hun-
dreds of years, propolis was used to improve the

health status of numerous diseases, such as
mucocutaneous infections of fungal, bacterial
and viral etiology, and gastrointestinal disorders
[75-77]. Caffeic acid phenethyl ester (CAPE) is
recently introduced as an important active mol-
ecule of propolis; most of its therapeutic proper-
ties such as anti-inflammatory and antimicrobial
properties are related to this component [78—81].
Several studies have investigated the effects of
this natural compound on periodontal diseases
and we have summarized their main outcomes in
this review. In a recent randomized controlled
clinical trial, a total of 50 patients with type 2
diabetes and moderate-to-severe chronic peri-
odontitis were divided into two groups to receive
one propolis capsule (400 mg/day) or a placebo
capsule for 6 months. After the intervention, in
the propolis group, hemoglobin A1C (HbA1C)
was significantly reduced both 3 and 6 months
after the SRP while there were no changes in the
control group. In addition, in the propolis group,
periodontal health improved as results showed
that mean levels of CML significantly reduced in
the intervention group though it did not notably
change in the control group [82]. In another
study, 20 patients with chronic periodontitis with
at least 20 natural teeth were randomly either to
the control (20 sites) or intervention (20 sites)
groups. Control group treated by SRP alone and
in the test group, subgingival placement of prop-
olis was used after treatment with SRP. Local
drug delivery was evaluated over SRP alone for
a period of one month. Results showed that GI,
bleeding index (BI), PPD, and CAL scores were
significantly improved in the propolis plus SRP
group; these changes were greater compared
with the control group. Similar findings were
obtained regarding microbiological parameters
including  Porphyromonas  gingivalis (Pg),
Prevotella intermedia (Pi1), and Fusobacterium
nucleatum (Fn). These findings showed that sub-
gingival delivery of propolis as an adjunct to
SRP had beneficial effects on clinical and micro-
biological parameters in patients with chronic
periodontitis [83]. In one study, 34 patients with
moderate or severe periodontitis were randomly
assigned into two groups to receive a polyherbal
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mouthwash contained propolis resin extract
(1:3), Plantago lanceolata leaves extract (1:10),
Salvia officinalis leaves extract (1:1), and 1.75%
of essential oils (intervention group) or a pla-
cebo mouthwash contained 2 ml of glycerin
(sweetening agent), cinnamon and vanilla flavor-
ing agents (control group) for 3 months. At the
end of the study, in comparison to the control
group, a significant reduction was observed in
full-mouth bleeding score (FMBS) and full-
mouth plaque score (FMPS). Compared with
baseline, at post-intervention, PD and CAL sig-
nificantly decreased in both groups, while differ-
ences between groups were not significant [84].
In another clinical trial, 30 patients with chronic
periodontitis were assigned into two groups to
receive 20% propolis hydroalcoholic solution 24
after SRP which was followed by one-stage full
mouth disinfection (OSFMD) or control group
in which patients received only SRP. After
12 weeks, probing depth reduction, reduction of
microbiological counts of the periodontopatho-
gens, and attachment gain were significantly
higher in the treatment group compared with the
control. In addition, PI, GI, BOP, PPD, and CAL
significantly decreased in the propolis group
compared with the control group [85]. In another
study, 20 patients with chronic periodontitis, at
first were subjected to scaling and root planing
and after two weeks were treated with a hydroal-
coholic solution of propolis extract twice a week
for 2 weeks, or with a placebo twice a week for
2 weeks, or no additional treatment. At the end
of the study, in comparison to the placebo and
no-treatment groups, in response to propolis, the
total viable counts of anaerobic bacteria were
significantly reduced, and the proportion of sites
withlow levels (<105 cfu/mL) of Porphyromonas
gingivalis and the number of sites negative for
bleeding on probing were significantly increased
[86]. In their study, Tanasiewicz et al. evaluated
the effects of propolis on the state of the oral
cavity in 80 patients with periodontitis. Patients
were assigned into 4 groups as follows: (i)
Dental Polis DX toothpaste with propolis con-
tent (T), (i) Dental Polis DX toothpaste without
propolis content (G), (iii) Carepolis gel with
propolis content (CT), (iv) Carepolis gel without

propolis content (CG). After 8 weeks, results
indicated that hygienic preparations with a 3%
content of ethanol propolis extract efficiently
support the removal of dental plaque and improve
the state of the marginal periodontium [87]. In
another clinical trial, 40 patients with chronic
periodontitis were randomized into two groups
to receive aloe vera tooth gel or propolis tooth
gel. After 3 months of intervention, in aloe vera
group, only P. gingivalis significantly reduced
though in propolis group all the three red com-
plex microorganisms significantly decreased. In
addition, all the clinical parameters (PI, GI,
Bleeding on Probing, PPD, and CAL) in both
groups significantly reduced [88].

6 Aloe Vera

Aloe vera (Aloe barbadensis) belongs to the
Liliaceae family, is widely used as a medicinal
plant for medicinal and skin oral care properties
for several years [89, 90]. It has a variety of min-
erals and vitamins and has several beneficial
health effects such as immunomodulatory, antivi-
ral, antitumor, and anti-inflammatory, anti-aging,
and antioxidant properties [89-91]. In addition,
aloe vera has a beneficial effect on wound healing
and helps in treating various lesions in the oral
cavity [91]. Totally, aloe vera has attracted sig-
nificant attention in the field of dentistry as a
natural and safe product in the treatment of a
various oral and dental diseases including lichen
planus, oral submucous fibrosis, recurrent aph-
thous stomatitis, alveolar osteitis, and periodonti-
tis [89-94]. Due to the several unique properties
of aloe vera, particularly anti-septic and anti-
inflammation, anti-viral, and anti-fungal proper-
ties [90, 91], several studies assessed its
effectiveness on patients with periodontitis,
which we have summarized here. In a random-
ized, controlled clinical trial a total of 90 volun-
teers  with  moderate-to-severe  chronic
periodontitis were randomized to three groups to
treat with (i) SRP+ placebo gel; (ii) SRP + 1%
metformin gel; and (iii) SRP + aloe vera gel.
After 12 months, a significant improvement was
observed in GI, BOP, PPD, and CAL in all the
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groups. However, compared to the placebo group,
in the metformin and aloe vera groups, PPD
reduction, CAL gain, and percentage of bone fill
were greater [95]. In another study, 90 chronic
periodontitis patients with class II furcation
defects to three groups to treat with (i) SRP plus
placebo gel; (ii) SRP plus 1% alendronate gel;
and (iii) SRP plus aloe vera gel. After 12 months,
a significant decrease in PD, relative vertical clin-
ical attachment level (RVCAL), relative horizon-
tal clinical attachment level (RHCAL), and gains
were observed which were greater in the alendro-
nate and aloe vera groups compared to the pla-
cebo group. Furthermore, a significantly greater
change was also observed in Defect depth reduc-
tion (DDR) in the alendronate and aloe vera
groups compared to the placebo group [96]. In
their study, Moghaddam et al. assessed the effects
of aloe vera gel as an adjunct to SRP for the treat-
ment of chronic periodontitis. A total of 20
patients with moderate to severe chronic peri-
odontitis were randomized to treatment with SRP
(control group), or SRP combined with aloe vera
gel (intervention group). After 60 days, the dif-
ferences regarding PI were not significant
between groups, GI and PD significantly reduced
in both groups; however, the reduction was sig-
nificantly greater in the intervention group than
in the control group [97].

7 Other Nutraceuticals

Scrophularia striata is a plant species that
belongs to Srophulariaceae family and has been
used in traditional medicine from several years
ago. Antimicrobial and anti-inflammatory effect
of S. striata has been shown in previous studies
[98, 99]. In a recent randomized clinical trial, the
effect of S. striata mouthwash in the treatment of
chronic periodontitis has been tested [100]. In
this study, 50 patients with chronic periodontitis
were randomly assigned in two groups. A group
of patients used Irsha mouthwash (Iranian form
of Listerine) and another group were given S.
striata mouthwash and asked them to wash their
mouth with 15 ml mouthwash for 30 s each night.
The results showed that all the clinical parame-

ters (plaque index, gingival bleeding, and prob-
ing depth) and also microbiological index
(number of Streptococcus mutans) were improved
in the test group compared with the control
group.

The cranberry (Vaccinium macrocarpon Ait)
is a native North American fruit that has recently
received considerable attention in the treatment
of infectious diseases [101-103]. The red cran-
berry extract is a rich source of various classes of
potentially bioactive phenolic compounds which
have biological properties and may be beneficial
for the treatment of periodontal diseases [104].
There are several in vitro studies in the literature
showing the antimicrobial effect of cranberry
against periopathogens [105-108]. On the other
hand, some in vitro studies showed anti-
inflammatory effects of this pulpy and sour fruit
which may be beneficial in controlling periodon-
titis [109—112]. In a randomized clinical trial, 41
patients who have both diabetes and chronic peri-
odontitis were recruited. Results of this study
showed that the consumption of cranberry juice
adjunct with nonsurgical periodontal treatment
could significantly improve periodontal status in
patients with diabetes and periodontitis [113].

Amla (Emblica officinalis) is another medical
plant indigenous to tropical and subtropical
regions of South-east Asia. This plant has various
therapeutic effects. Previous studies, about
Emblica officinalis, showed a wide array of bio-
logic effects such as antibacterial, anti-
inflammatory, analgesic, antioxidant, and
immune-modulatory properties [114—117]. The
antimicrobial property of E. officinalis fruit is
attributed mainly to tannins, phenols, saponins,
and flavonoids [118]. The effect of subgingivally
delivered 10% Emblica officinalis gel as an
adjunct to scaling and root planing in the treat-
ment of chronic periodontitis has been investi-
gated in a randomized placebo-controlled clinical
trial [119]. In this study, 46 patients suffering
from chronic periodontitis (528 sites) were ran-
domly assigned to control and test groups.
Patients in the control group only received stan-
dard SRP treatment but the patients in the test
group received both SRP and 10% E. officinalis
gel applied in their periodontal pockets. The
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results showed that locally delivered 10% E. offi-
cinalis sustained release gel used as an adjunct to
SRP may be more effective in reducing inflam-
mation and periodontal destruction in patients
with chronic periodontitis when compared with
SRP alone [119]. In another clinical study, the
application of E. officinalis irrigation adjunct to
SRP was tested. The result demonstrated signifi-
cantly greater reductions in the mean PI, PPD,
and BOP but a greater mean CAL at 3 months
post-therapy in the test group than in the negative
control group (p < 0.05) [120].

It has been shown that periodontitis is
inversely related to plasma vitamin C levels
[121-124]. Rich sources of vitamin C such as
green fruits and vegetables may play an impor-
tant role to treat periodontitis [122, 125, 126].
Kiwifruits are one of the richest dietary sources
of vitamin C as green kiwifruit contains 93 mg of
vitamin C per 100 g fruit. In a clinical trial study,
this hypothesis has been tested [127]. In this
single-centered randomized, parallel design,
clinical trial with a 5-month follow-up, 48
patients with chronic periodontitis were assigned
to two groups. The patients in the test group con-
sumed two kiwifruits/day for 5 months and the
control patients did not consume kiwifruits. After
two months, all the patients received initial peri-
odontal treatments. The results showed that the
test group had significantly greater reductions of
bleeding, plaque, and attachment loss than the
control group. Systemic biomarkers and vital
signs did not show clinically relevant differences
between the test and control groups [127].

8 Conclusion

The results from animal and subclinical studies
previously have shown a wide array of biological
properties for herbal agents. The main biological

properties of these agents are antimicrobial, anti-
oxidant, and anti-inflammatory effects. Also,
there are a large number of original investiga-
tions regarding the subclinical effects of natural
phytochemicals on periodontal tissues, though
the clinical studies in this regard are rare. The
purpose of this paper was to review the clinical
trials of herbal anti-inflammation and antibacte-
rial agents used as an adjunct therapy for the
treatment of chronic periodontitis (Table 1).
Based on the results, some of the agents such as
curcumin, green tea, propolis, and aloe vera have
been shown significant clinical effects in good
numbers of clinical trials. However, some other
herbal agents such as resveratrol, cranberry, and
Emblica officinalis have been tested in very few
clinical studies. The main clinical parameters
which have been measured in the studies were
sulcus bleeding index (SBI), probing pocket
depth (PPD), and clinical attachment level
(CAL). All of these parameters have been
changed positively in response to using these
herbal remedies. For future studies, it would be
better to investigate not only the clinical indices
but also the immunological parameters of
chronic periodontitis. Based on the proven bio-
logical effects of herbal agents, the hypothesis of
applying them as host modulation therapy can be
considered for the future. In this regard, larger
randomized clinical trials are necessary for
developing these concepts in the future.
Altogether, the results of clinical trials have con-
sidered positive effects for using these natural
agents as adjunctive therapy for the treatment of
chronic periodontitis. However, more clinical
trials are required for the investigation of the
appropriate route of administration and optimal
doses of the products for the treatment of various
stages of chronic periodontitis.
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Table 1 The effect of nutraceuticals on periodontal disease and its related factors

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Sreedhar Curcumin gel 10 mg/g 3 months Sixty sites in Significant reduction in
etal. 2015 fifteen chronic clinical parameters [(SBI),
[48] periodontitis (PPD), (CAL)] was observed
patients in groups treated with
curcumin gel.
Statistically significant
reduction with respect to (Aa)
and (BPB) after 2 months and
3 months in quadrants which
curcumin gel was applied.
Hugar et al. Curcumin Gel 2% 45 days 30 patients with | The efficacy of curcumin gel
2016 [49] mild to moderate | was significantly better than
periodontitis chlorhexidine in reducing
PPD, SBI, gingival index
(GI), and plaque index (PI)
Elavarasu Curcumin Strip 0.2% 21 days Twenty subjects | SOD levels were significantly
etal. 2016 of age improved in test sites (using
[50] 35-55 years and | curcumin strip as adjunct to
15 subjects with | SRP) when compared with
chronic control sites (Just treated with
periodontitis SRP).
Kaur et al. Curcumin Gel - 30 patients Single application of
2019 (No full suffering from curcumin gel has limited
text) [51] chronic added benefit over scaling and
generalized root planing in the treatment
periodontitis of chronic periodontitis based
with probing on clinical and biochemical
pocket (IL-1P) parameters
depth > 5 mm
on at least 4 sites
Nagasri et al. | Curcumin Gel 10 g 4 weeks 30 patients aged | The local application of
2015 [52] 35-60 with curcumin in conjunction with
chronic SRP has showed improvement
periodontitis in clinical (PPD, CAL) and
microbiological (Pg, Tf, Td)
parameters
Gottumukkala | Curcumin Chips 50 mg/ 6 month 120 sites from Improvement in all clinical
et al. cm2 60 patients (PI, GI, PPD, CAL) and
2014 [53] presenting with | microbiological (BANA test,

chronic
periodontitis

microbial colony count)
indices in both groups.
However, after 6 months
follow-up CHX group showed
greater enhancement in all
parameters compared to
curcumin group

(continued)
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Table 1 (continued)

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Taleghani Green Tea Drink 2 times 6 weeks 30 patients with | Improvement in PPD and
etal. 2018 per day chronic BOP average in intervention
[62] periodontitis group compared to control
group.
No significant difference was
observed regarding the plaque
index between two groups.
Hrishi et al. Green Tea Dentifrice 4 weeks Thirty patients Statistically significant
2014 [63] Twice daily for with mild to improvements in GI, BOP,
a minimum moderate CAL, TAOC, and GST levels
period of 2 min chronic compared to the control group
periodontitis
Chava et al. Green Tea Thermo- 4 weeks Total of 60 sites | Significant improvement
2013 [64] reversible (PPD > 4) from | regarding the clinical
sustained- 30 patients with | parameters (PPD, CAL, GI)
release Gel chronic in test group compared to
periodontitis. control group.
Gadagi et al. | Green Tea Periodontal 4 weeks 50 patients with | Significant improvement in
2013 [65] strips chronic clinical parameters (GI, PPD,
periodontitis. and CAL) in test group
Consisted of 25 | compared to control group.
systemically Significant reduction in the
healthy patients | prevalence of P. gingivalis in
and 25 diabetic sites treated with green tea
patients. strips in systemically healthy
patients.
No significant effect for
periodontal treatment of
diabetic patients regarding the
microbiologic parameters.
Gartenmann | Green Tea Strip or gel Systematic The local application of green
etal. 2019 Review tea catechin as an adjunct to
[66] SRP may result in a beneficial
reduction in PPD.
Zare Javid Resveratrol Capsule 4 weeks 43 patients In the intervention group, the
etal. 2019 480 mg/d diabetic patients | mean serum level of IL6 was
[128] suffering from reduced significantly
chronic post-intervention. No
periodontitis significant differences were
seen in the mean levels of
IL6, TNFa, TAC, and CAL
between two groups
post-intervention.

(continued)
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Table 1 (continued)

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Borgnakke Propolis Capsule 6 month 50 adult diabetic | Propolis significantly reduced
etal. 2017 400 mg/d patients with hemoglobin A1C (HbA1C)
[82] moderate-to- both 3 and 6 months after the
severe chronic SRP. The mean levels of CML
periodontitis significantly reduced in the
intervention group
Sanghani Propolis ~5 mg propolis | 1 month 20 adult patients | GI, bleeding Index (BI), PPD,
etal. 2014 adjunct to SRP with chronic and CAL scores were
[83] periodontitis significantly improved in the
propolis plus SRP group,
these changes were greater
compared with control group.
Similar findings were
obtained regarding
microbiological parameters
including Porphyromonas
gingivalis (Pg), Prevotella
intermedia (Pi), and
Fusobacterium nucleatum
(Fn).
Pundiretal. | Propolis 1 g of propolis | 12 weeks 30 patients with | Microbiological counts of the
2017 [85] powder to 3 ml chronic periodontopathogens, PI, GI,
of ethanol periodontitis BOP, PPD, and CAL
significantly decreased in
propolis group compared with
control group
Sparabombe | Propolis resin | Mouthwash, 3 month 34 patients with | Compared with control group,
et al. 2019 extract (1:3), Propolis 1:3 moderate or a significant reduction was
[84] Plantago severe observed in full mouth
lanceolata periodontitis bleeding score (FMBS) and
leaves extract full mouth plaque score
(1:10), Salvia (FMPS). Compared with
officinalis baseline, at post intervention,
leaves extract PD and CAL significantly
(1:1) and decreased in both group,
1.75% of while differences between
essential oils groups were not significant
Coutinho Propolis 3 mL 20% 2 weeks 20 patients Compared with the control
2012 [86] propolis diagnosed with group, the total viable counts
hydroalcoholic chronic of anaerobic bacteria
solution twice periodontitis significantly reduced, and the

a week

proportion of sites with low
levels (<10 5 cfu/mL) of
Porphyromonas gingivalis and
the number of sites negative
for bleeding on probing were
significantly increased

(continued)
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Table 1 (continued)

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Tanasiewicz | Propolis 3% content of | 8 weeks 80 patients Hygienic preparations with a
etal. 2012 ethanol without the 3% content of ethanol
[87] propolis pathological propolis extract efficiently
changes of the support removal of dental
periodontium plaque and improve the state
and in the case of marginal periodontium
of patients
endangered with
the occurrence
of gingivitis
caused by dental
plaque
Kumar et al. | Aloe vera or tooth gel 3 months 40 patients with | All the clinical parameters
2015 [88] propolis chronic (PI, GI, bleeding on Probing,
periodontitis PPD, and CAL) in both
groups significantly reduced
Kurian et al. | Aloe vera 1% Aloe vera 12 months | 90 patients with | A significant improvement
2018 [95] gel moderate-to- was observed in GI, BOP,
severe chronic PPD, and CAL in all the
periodontitis groups, however, compared to
placebo group, in the
metformin and aloe vera
groups PPD reduction, CAL
gain, and percentage of bone
fill were greater
Ipshitaetal. | 1) alendronate | 1% alendronate |12 months |90 patients with | A significant decrease in PD,
2018 [96] 2) aloe vera 3) | and aloe vera moderate-to- relative vertical clinical
placebo gel severe chronic attachment level (RVCAL),
periodontitis relative horizontal clinical
attachment level (RHCAL)
and gains was observed which
were greater in the
alendronate and aloe vera
groups compared to the
placebo group
Ashouri Aloe vera %98 aloe vera | 60 days 20 patients with | The differences regarding PI
Moghaddam gel moderate-to- did not significant between
etal. 2017 concentration severe chronic groups, GI and PD
[97] periodontitis significantly reduced in both

groups, however, the
reduction was significantly
greater in the intervention
group than control

(continued)
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Table 1 (continued)

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Abdelmonem | Aloe vera Aloe vera Twice 40 patients with | A significant greater reduction
etal. 2014 (1 cc) 100% weekly for | moderate-to- in P, gingivalis and P.
[129] gel 3 weeks severe chronic intermedia count was found
periodontitis in aloe vera gel + SRP in
comparison to the sites treated
with SRP alone. In addition,
PI, GI, and papillary bleeding
index (PBI) significantly
reduced in both groups
Deepuetal. | Aloe vera 2.5% Aloe vera |4 months 71 patients with | After four months, no
2018 [130] gel chronic localized | statistically significant
moderate difference was observed
periodontitis regarding PI, PPD, CAL, and
GI between groups
Pradeep et al. | Aloe vera Aloe vera gel 3—6 months | 60 type 2 A significant greater mean
2015 [131] diabetes mellitus | reduction in PI, modified
patients with sulcus bleeding index (mSBI)
chronic and PD and mean gain in
periodontitis clinical attachment level was
observed in aloe vera group
compared to those in placebo
group from baseline to
3 months
Agrawal Aloe vera Aloe vera gel 1 month 20 patients with | PPD, GI, and PI significantly
etal. 2019 chronic decreased in both groups
[132] periodontitis
Sahgal et al. | Placebo, 98% Aloe vera |7 days 40 patients with | Bacteria count significantly
[133] chlorhexidine, | gel chronic reduced in chlorhexidine, or
aloe vera gel, periodontitis pomegranate gel compared
pomegranate with aloe vera gel or placebo
gel groups
Virdi et al. Aloe vera Pure aloe vera | 6 weeks 20 patients with | GI and pocket depth
2012 [134] gel chronic significantly decreased in the
periodontitis aloe vera plus SRP compared
to SRP alone
Ahmed etal. | Aloe vera Aloe vera gel 90 days 20 patients with | GI and PI significantly
2016 [135] Metronidazole | Metronidazole chronic decreased in both aloe vera
gel 25% periodontitis and metronidazole plus SRP
compared with SRP alone.
PPD significantly reduced in
Metronidazole plus SRP
compared with SRP alone, but
there was no difference
between aloe vera plus SRP
and SRP alone.

(continued)
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Table 1 (continued)

Treatment
Author, Year | Agent Dose per day duration Subjects Main outcomes
Kerdaretal. | Scrophularia | Mouthwash Four Fifty patients Clinical parameters (plaque
2019 [100] striata 10 mg/100 ml | weeks with chronic index, gingival bleeding, and
periodontitis probing depth) and also
(20-50 years microbiological index
old) (number of Streptococcus
mutans) have been improved
in test group compared with
control group.
Zare Javid Cranberry Drinking Juice | Eight 41 patients with | Consumption of cranberry
etal. 2017 200 ml, twice weeks diabetes and juice adjunct with nonsurgical
[113] daily periodontitis periodontal treatment can
significantly improve
periodontal status (PPD)
Groveretal. | Emblica Gel 10% Three Forty-six When test and control sites
2016 [119] officinalis months patients (528 were compared, significantly
sites) with more reduction in mean PPD,
chronic SBI, number of sites with
periodontitis PPD = 5-6 mm,
PPD > 7 mm, CAL > 6 mm
and greater CAL gain were
achieved in test sites at 2- and
3-month post-therapy
(p <0.05).
Tewarietal. | Emblica Irrigation 10% | Three Sixty-six There were significantly
2018 [120] officinalis months patients with greater reductions in the mean
chronic PI, PPD, and SBI but a greater
periodontitis mean CAL at 3 months
post-therapy in the test group
than in the negative control
(p < 0.05)
Graziani Kiwifruits Consumption Five Forty-eight Control group had significant
etal. 2018 of two months patients with greater reductions of BOP, PI,
[127] kiwifruits/day chronic and CAL than the test group.
periodontitis Systemic biomarkers and vital
signs did not show clinically
relevant differences between
test and control group
adults in the United States: NHANES 2009 to 2012.
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