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Abstract
Background and Purpose: Current approaches for controlling dental plaque are limited by technical difficulties
and side effects (e.g., staining, ulceration). PeriActive mouth rinse (Izun Pharmaceuticals Corporation, New York,
NY) contains botanical compounds with anti-bacterial, anti-inflammatory and tissue reparatory properties. This
study examined the effect of the PeriActive rinse on plaque formation and gingival inflammation in an experimental
gingivitis model.
Methods: Healthy volunteers with mild-to-moderate gingivitis were randomized and blinded to either PeriActive
or a color/taste-matched water-only rinse. Treatment was self-administered t.i.d. for two weeks, during which
participants abstained from any oral hygiene practice (brushing, flossing, etc.). Gingival index (GI), plaque index
(PI), and number of bleeding sites (as determined by bleeding-upon-probing) were measured at baseline, and again
at the end of the study period.
Results: A total of 54 participants completed the full study protocol (PeriActive, n=23; water-only controls,
n=31). GI values increased (i.e., worsened) more significantly among water-only controls when compared to the
PeriActive treatment group (p<0.001 vs. p=0.182; between-group Δ progression, p=0.004), as did PI scores (p<0.001
vs. p=0.005; between-group Δ progression, p=0.002) and number of bleeding sites (p=0.001 vs. p=0.304; betweengroup Δ progression, p=0.001). No significant adverse effects were reported in either group.
Conclusions: PeriActive mouth rinse is a safe and effective anti-bacterial and anti-inflammatory rinse, which
significantly reduces the progression of gingivitis and dental plaque formation and the number of spontaneous
bleeding sites in an experimental gingivitis model. Further research is needed in order to confirm and extend these
findings.
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Introduction
Dental plaque is an important etiological factor in the development
of gingival and periodontal inflammation [1]. Plaque formation is the
product of bacteria and bacterial byproducts of periodontal pathogens,
which form a biofilm above and below the gingival margin. This, in turn,
stimulates a chronic inflammatory response which results in decreased
tissue repair capabilities and subsequent periodontal bone destruction
[2-5]. Current therapies for plaque reduction include mechanical
means for removing plaque, such as tooth brushing and flossing, as
well as regular dental visits for scaling and root planning procedures
[6]. Tooth brushing with fluoride-containing dentifrice is considered
the most important method for removing dental plaque [7]. However,
this method is limited by the presence of areas in the oral cavity which
are difficult to reach. In addition, patients often exhibit inadequate skill
and motivation, with reduced adherence to the treatment regimen [8].
Oral rinses are effective for both preventing plaque development as well
as reducing inflammation [9]. The use of anti-microbial mouth rinses,
based on components such as cetylpyridinium chloride (CPC) or
essential oils (EO) and chlorhexidine (CHX) have been shown to further
enhance plaque removal when used in conjunction with mechanical
debridement techniques [10,11] Oral rinses are particularly useful for
patients with severely inflamed gums who may not brush properly
because of pain and discomfort, and for patients with physical and/
or cognitive disabilities. However, the use of rinse components such as
CHX can be accompanied by a number of side effects such as staining
of the teeth and tongue, ulcerations and a burning sensation [12-15].
While these side effects may not be considered to be severe from a
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medical perspective, they may be regarded as an aesthetic detriment
and may contribute to reduced adherence to a regular oral hygiene
regimen [8]. Traditional essential oil (EO) mouthwashes contain
ethanol, which can have a negative effect on the surfaces of composite
restorations [16], and they have been linked to the development of
oropharyngeal cancer [17,18].
PeriActive (Izun Pharmaceuticals Corporation, New York,
NY) is a botanical-based mouth rinse comprised of the herbs Centella
asiatica, Echinacea purpurea, and Sambucus nigra which was developed
for the treatment of gingivitis. The herbal components of the rinse are
prepared in accordance with the guidelines of the U.S. homeopathic
pharmacopoeia (HPUS), and formulated into a film-forming rinse.
The present prospective, double-blinded, randomized controlled trial
evaluated the effect of PeriActive in an experimental gingivitis model,
in which patients were instructed to refrain from oral hygiene for a
period of two weeks. During this period, subjects were instructed to
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use either the PeriActive or a comparable water-only rinse. Absolute
and delta increases in gingival index (GI) and plaque index (PI) scores,
as well as the number of spontaneously bleeding sites, were compared
between the two groups. The anti-bacterial and anti-inflammatory
effects of the PeriActive botanical components are discussed.

Materials and Methods
Participants and study medications
Subjects participating in the study were healthy volunteers who
were examined in a specialized periodontal clinic located in Jerusalem,
Israel. Participants aged 14-75 years with at least 24 teeth and clinicallydiagnosed mild-to-moderate gingivitis were eligible for inclusion.
Subjects with severe periodontitis (i.e., periodontal pockets of >5 mm
in three or more areas) were excluded, as were those with a chronic
medical condition (e.g., diabetes, cardiovascular disease, chronic
inflammatory illness); those taking either anti-inflammatory or
antibiotic medications; pregnant women, and smokers. Participation
in the study was voluntary, with participants receiving a reasonable
remuneration for their time and trouble. Following an in-depth
explanation of the study proceedings and potential adverse events, all
eligible candidates were asked to sign a written informed consent form.
The study protocol was approved by the Institutional Review Board at
the Shaare Zedek Medical Center in Jerusalem, and was registered at
ClinicalTrials.gov (NCT00885599).
PeriActive is a proprietary mixture of extracts from the following
herbs: Centella asiatica, Echinacea purpurea, and Sambucus nigra. This
combination of herbal components was selected following extensive
pre-clinical research (unpublished data). The ingredients in PeriActive
are formulated in an alcohol-free solution which contains flavorants
and a preservative. The water-based rinse was color- and flavorcoordinated with the PeriActive rinse, with the same preservative as
the study rinse.

Experimental design
The experimental gingivitis model, as described by Loe et al., requires
study subjects to refrain from any type of oral hygiene whatsoever, this
for a set period of time [19]. In the present study, following induction
to the study protocol, subjects were randomly allocated to either
PeriActive rinse treatment or water-only rinse treatment, using the
Moses-Oakford assignment algorithm. The primary study outcome was
the severity of gingival inflammation and extent of plaque distribution,
as measured by gingival index (GI) and plaque index (PI) [20], and a
count of the number of sites of spontaneous bleeding, as determined
by bleeding-upon-probing. Adverse events believed to be related to
the study treatments were noted. In order to standardize the outcome
measurements and minimize inter-observer variability, the FDA
Guidance for Industry protocol guidelines were followed [21] For this
purpose, one of the study coordinators was responsible for calibrating
three licensed and practicing dentists to serve as examiners. The
calibration process consisted of training and then testing the accuracy
of examiner measurements of GI and PI on 20 patients, verifying
that identical scores were assigned to each outcome (inter-observer
variation of ≤ 10%). Examiners were monitored throughout the study
proceedings, with periodic retraining by the study coordinator. Each
participant was examined at the various stages of the study by the
same examiner, enabling a more accurate comparison of baseline and
final outcome parameters. Upon study induction, all study subjects
underwent a full dental prophylaxis treatment with scaling and tooth
polishing. Baseline measurements (GI, PI and number of bleeding
sites) were taken at this point. Participants were then instructed to
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abstain from any form of dental hygiene, including tooth brushing,
dental flossing, use of breath mints or any mouth rinse other than the
designated study rinse. Participants received a detailed explanation
on the proper use of the study rinses, which were to be swished (15
ml each time) for-60 seconds, and then expectorated. This was to be
repeated three times daily, for a period of 14 days. Unmarked bottles
containing 250 ml each of study rinse were given to each patient, each
with a 15 mL-dose cap which was to be filled at each administration of
the rinse. Both participants and examining dentists were blinded as to
the contents of the bottles of rinse.
On day 14 of the study, participants were re-examined for study
outcomes (GI, PI, number of bleeding sites, and adverse effects), and
then given full dental prophylaxis and instructed to return to their
full oral hygiene regimen. Throughout the study period subjects
were instructed to record the time and dose of the self-administered
study rinse in a study log. Adverse effects were recorded as well, and
were graded on a three-point scale (mild, moderate, serious), and
reported to the study monitor. Participants were asked to hand in their
treatment logs, as well as all bottles of rinse at the end of the study
period. Adherence to the study treatment regimen was established
based on the log records as well as the residual volume of rinse in the
returned bottles.

Data collection and statistical analysis
Data were entered into a Microsoft Excel 2003 worksheet and
transferred to SPSS version 16 (SPSS, Inc., www.spss.com) for statistical
analysis. The outcome measures GI and PI were calculated both as
mean values at the beginning and end of each phase (± SD), as well as
calculating the absolute difference (Δ=final-baseline mean GI, PI and
number of bleeding sites). A positive difference indicated a worsening
of plaque formation and inflammation. Data met the conditions for
normalcy as determined by Goodness-of-Fit Test (KolmogorovSmirnov test). The paired t-test was used to determine whether there
were significant differences between mean baseline and final values. In
addition, a single t-test assuming equal variance was used in order to
compare the PeriActive rinse treatment to the water-only rinse control,
using a one-tailed t-test. A p-value of less-than or equal-to 0.05 was
considered statistically significant.

Results
A total of 59 subjects were enrolled, with 54 completing the twoweek study protocol: 23 in the PeriActive treatment group (17 male, 16
female; mean age 18.3 ± 2.83 years) and 31 in the water-only control
group (22 male, 9 female; mean age 17.5 ± 1.71 years). Only one patient
in the PeriActive group was a mild smoker (<5 per day), with no
smokers in the water-only control group (Figure 1).

Study outcomes
Baseline GI and PI values were similar in both study groups, and
reflected minimal to mild gingival disease (Table 1). GI scores increased
significantly more (indicating a worsening of gingival inflammation)
in the water-only treatment group (p<0.001) when compared to the
PeriActive treatment group (p=0.182; between-group Δ progression,
p=0.004). PI scores also increased more significantly in the water-only
group (p<0.001) than in the PeriActive group (p=0.005; betweengroup Δ progression, p=0.002). The number of bleeding sites (Table 2)
increased more significantly in the water-only rinse group (p=0.001)
than in the PeriActive-treated subjects (p=0.304; between-group Δ of
progression, p=0.001). No serious adverse events were noted in either
group of the study, though mild symptoms were noted in 15 of the
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water-only treated group, compared to 7 in the PeriActive treated
group (Table 3).

compounds have been shown to exhibit both anti-inflammatory and
anti-microbial properties. The component Centella asiatica (Centella),
used in the treatment of wounds [22-24], has been shown to increase
collagen production and stimulate cell growth by increasing DNA,
protein, and hexosamine levels in granulation tissue [25] This leads
to an increase of collagen cross-linking, with increased tensile wound
strength and re-epithelialization [26,27]. Centella has also been shown
to reduce ß-glucuronidase activity, which reflects a decrease in gingival
inflammation [28] Patients with subgingival implants undergoing
treatment with a biodegradable chip containing Centella and Punica
granatum demonstrated reduced GI scores at 3 and 6 months [29].
In vitro studies have shown significant anti-bacterial effects with this
herb as well [30]. The herbal component Sambucus nigra (elderberry),
has been shown to have immuno-modulatory effects on a number of
pro-inflammatory cytokines, reducing the pro-inflammatory effects
of periodontal bacteria as well as bacterial and viral activity [31,32].
Elderberry reduces cytokine production, neutrophilic oxidative burst
and integrin activation resulting from the periodontal pathogens
Porphyromonas gingivalis and Actinobacillus actinomycetemcomitans
[29]. Elderberry has also been shown to activate NFκB, believed to
be responsible for atherosclerotic changes associated with chronic
periodontal inflammation [32]. Echinacea purpurea (purple
coneflower) is the third PeriActive component, and has been shown
to inhibit the pro-inflammatory cytokines interferon-γ and TNF-α
[33-36]. The herb has also been shown to reverse stress-delayed wound
healing in mice [37]. Echinacae exhibits anti-viral, antibacterial and
anti-cytotoxic effects [35,36], and is commonly used for the treatment
and prevention of respiratory tract infections. The present study has a
number of limitations, the most important of which is the small size of
the sample, all of whom were healthy participants. Thus, the findings
need to be confirmed in large, randomized controlled studies, and in
patients with chronic periodontal inflammation. The study model,
in which participants abstain from all dental hygiene other than the
use of the study rinses, creates a situation in which there is increased
food and material alba buildup, with accelerated plaque formation and
gingival inflammation. Also, patient self-reporting may not accurately
reflect adherence to treatment, and residual volumes do not take into
account factors such as spillage or deviation from protocol. Finally,
the individual contribution of each of the botanical components was
not examined. Nevertheless, the reduced increase of GI and PI scores,
as well as the number of spontaneous bleeding sites with the use of
the PeriActive rinse, when compared to the water-only control rinse,
indicates that this product may offer a safe and beneficial effect in the
treatment of gingival inflammation and plaque formation.

Discussion

Conclusions

This prospective, interventional, double-blinded, randomized,
placebo-controlled trial set out to examine the effects of the botanical
compound-based PeriActive mouth rinse on gingival inflammation
and plaque formation. For this purpose, an experimental gingivitis
model was used, in which study subjects were instructed to abstain
from any dental hygiene other than the study rinses for a period of
two weeks. The PeriActive rinse was found to significantly reduce
the progression of gingival inflammation and plaque build-up, as
measured by percentage increase of GI and PI scores, as well as the
number of spontaneous bleeding sites at the end of the study period.
PeriActive was found to be safe and well-tolerated by participants. The
three herbal components of the PeriActive rinse are considered safe,
and are commonly used for a number of medical conditions. These

The botanical mouth rinse PeriActive was found to be a safe and
beneficial treatment for reducing the increase in gingival inflammation
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(between-group progression: Δ GI, p=0.004; Δ PI, p=0.002)

Figure 1: Effect of treatment on the increase (i.e., worsening) of Gingival
Index (GI) and Plaque Index (PI).

n

Water Control

PeriActive

31

23

GI Scores
At baseline

0.666 ± 0.223

0.731 ± 0.338

After 2 weeks

0.915 ± 0.318

0.777 ± 0.367

<0.001

0.182

p value
PI Scores
At baseline

0.558 ± 0.257

0.586 ± 0.251

After 2 weeks

1.044 ± 0.391

0.781 ± 0.313

<0.001

0.005

p value

lower p values indicate a greater worsening of the outcome parameter
Table 1: Effect of Treatment on Gingival Index (GI) and Plaque Index (PI) Scores
± SD.
Water Control
n

PeriActive

31

23

At baseline

12.35 ± 9.35

16.35 ± 16.36

After 2 weeks

22.71 ± 15.41

19.00 ± 18.49

p value
Δ no. of bleeding sites

0.001

0.304

-10.35 ± 13.19

-2.65 ± 11.10

(between-group Δ of progression, p=0.014)
as determined by bleeding-upon-probing
Table 2: Effect of Treatment on the number of spontaneous bleeding sites ± SD.
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Adverse Event

PeriActive

Water Control

Altered taste

1

4

Discoloration

3

4

Increased sensitivity

2

0

Burning sensation

1

0

Oral ulceration

0

2

Halitosis

0

1

Gum laceration

0

3

Pain, discomfort

0

1

Total

7

15

Table 3: Reported adverse events associated with the study rinses.
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and plaque formation in an experimental gingivitis model in which
patients refrained from mechanical cleaning. The effects of the study
rinse may reflect anti-bacterial and anti-inflammatory effects of
the botanical components of the rinse. Future research is needed to
confirm and extend these findings.
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