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Abstract

Aims: The aims of this study were to evaluate the effectiveness of olive leaves extract
mouthrinse on the development of plaque, gingivitis, periodontal pockets in different
concentrations as pure extract 50%, apple cider vinegar (ACV) extract rinse 50%,
ACV + olive leave extract (OLE) 15% in acidic medium, 20% ACV + OLE
mouthrinse compared with the ideal standard control mouthrinse chlorhexidine
(CHX) 0.2%. Fifty adult volunteers participated in this controlled single blind cross—
over study, 10 subjects for each group, one control and four experimental groups with
different concentrations of the rinse for 1 minute twice daily during 8 weeks period, 2
weeks interval between each visit for motivation and reinforcement of application of
the material. Three applied indices (plaque and gingival indices by Lde and Silness).
CPITN index by Ainamo recorded at baseline, after each experimental period and at
the last visit, then examining the biological activity of the material in the laboratory. It
had been found that materials were effective on the three applied indices with
significant percentage reduction (for OLE 50%, ACV 50%) at p < 0.001 using
unpaired Z—test, and at p < 0.001, p < 0.0! for OLE + ACV 51%, OLE + ACV 20%
respectively using unpaired Z-test except for some visits for the two materials.
Percentage reductions for the four applied concentrations were greatest for OLE +
ACV 20%, OLE —~ ACV 15%, ACV, OLE respectively for the three applied indices
with significant differences at p < 0.05 using repeated measures analysis of variance
and Duncan test. Using OLE mouthrinse in different acidic concentrations offer
benefit in plaque. gingival, periodontal pocket depth reductions. but it is much lower
than that of CHX 0.2% mouthrinse.
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Introduction

Chemicals have been used for plague,
gingivitis reduction since 2700 BC
when recommendations have included
rinsing the mouth with urine from a
child.!" Other recommendations have
include beer, wine, vinegar, a rinse
seed.”™ Today, with advanced chemical
engineering, a number of products are
marketed for plaque and gingivitis
reduction.”  Many  remedies  and
treatments have been ascribed to
vinegar over the millennia and in many
different cultures, but few have been
verifiable using controlled medical
trials and several that are effective to
some extent have significant risks and
cide effects. In most cases, alternative
treatments are more effective and less
risky. Nevertheless. there is verifiable
evidence that vinegar is effective for
certain conditions ldxe teething and
dental infections.' Apple cider
vinegar (ACV)  has antifungal,
antibacterial and antiviral properties
primarily coming from the malic acid
and acetic acid portion of the vinegar.
It acts as a buffer in the body because
the acetic acid reacts with base or acid
compounds to form an acetate,
therefore rendering them chemicaliy
bioavailable for the body's
utilization.”” The ACV can reduce the
toxicity of certain compounds by
converting the toxin into an acetate
compound which is less toxic, while
ACV in itself is considered alkaline. A
chemically pure vinegar (acetic acid) is
neither acid nor basic forming as it
leaves no ash as the entire pomon
when burned evaporates Lomnletei\
The ACV contains trace elements such
as K, Ca, Mg, P, Cl. Na, Cu, Fe, Se, F
and vitamins such as C. E, A, By, By,
Bs provitamin heta—carotene,
Potassium is the most important of all
minerals that promote tissue
growth, ) Ajl varieties of vinegar
untaln about 4-7% acetic acid wi th

% being the most common amount.”

cell,
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The ACV is an effective treasurc by
introducing the important minerals into
the blood stream, also helps in clotting
of blood and healing process &7 QOlive
leave extract (OLE) exhibits important
antiviral, a broad—spectrum
antimicrobial properties. The most
active compound is oleuropein and
products form its hydrolysis such as
elenolate, a salt derived from the
elenolic acid all have attribute to add to
the antimicrobial functions.” Besides
it improves the mouth's periodontal
condition,”’ and it takes down dental
infections in a matter of hours,'”

Aims of the Study:

1-To evaluate the eftectiveness of pure
and mixed OLE with ACV at different
concentrations on plaque, gingivitis
and periodontal pockets in adults.

2-To evaluate any adverse reaction of
this extract,

Materials and methods
Preparation of Different Types of the
Mouthrinse with Different
Concentrations.One hundred mg of
OLE was percolated successively at for
48 hours with 500 ml ethyl alcohol
(ETOH): then the extract was
condensed under rotary evaporator for
use for preparing different
concentrations of liguid extract for
clinical application in dentistry in the
following percentages:

1-Pure OLE 50%.

2-OLE + ACV 15%.

3-OLE + ACV 20%

4-ACV 50%,.
Study Population
A sample of 350 adult volunteers
including referrals of Faculty of
Dentistry, University of Mosul, Iraq
were recruited for this study with ten
subjects for each of the five groups.
control, OLE 50%, 15% OLE + ACV,
20% OLE + ACV, 50% ACV. Their
ages range from 18-40 years and have
no history of systemic diseases. All the
subjects had merely plaque, gingivitis,
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pocket depth < 3 mm, no attachment
loss. The purpose of this study was
cxplaincd to them and the products
being evaluated before entering and
participating in this study.

Study Design

The present study had a controlled
single biind cross over experimental
design, [t consisted of 4 experimenial
periods » 2 weeks interval between
each visit plaque.'" gingival'® and
periodontal pocket indices'”  were
recorded for all subjects at baseline and
every 2 weeks interval for 8 weeks
period. The indices were measured by
the same clinician at baseline, between
each visit and the final visit. The
participants ~ were  instructed  to
complete their mouthrinse during the
duration of this study.The four test
subject groups were instructed to rinse
with 10 ml of 50% of pure OLE, 15%
OLE + ACV, 20% OLE + ACV, 50%
ACV twice daily for 1 minute, while
for  contro!  subjects they  were
instructed to rinse with 0.2% CHX for
I minute twice daily with instruction
not to use the rinse with brushing but
independently or proceeded by water if
it is used after brushing with
instruction (don't brush your teeth right
away as that they grind the vinegar into
the enamel), The participant
compliance was evaluated by finishing
the supplied volume of the mouthrinse
that was supplied to them. They were
also asked to report any adverse
reaction experienced during the period
of the study. The materials had been
examined for their biological activity
in the laboratory to clarify their
effectiveness to suppress pathogens as
a mouthrinse.Statistical analysis
Bincluded mean, standard deviation
between visits using unpaired Z-test at
p <0.001 level for comparison of each
material with the control rinse because
the sample was more than 30, paired t—
test used when the sample is 30 or less.
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The percentage difference for each
index was measured at p < 0.05 using
Z—test, while the comparison of
different  indices  with  different
materials was measured at p < 0.05
using repeated measures analysis of
variance and Duncan test, Analysis of
variance was used between more than
two different groups while here we
have only one group and more than
two visits (4 visits), therefore repeated
measure is the appropriate test since
sample size remains 50. All had been
calculated as follow:

All=2" - 1" visit

+ 3% 1% visit +3
A% _ 1% yisit
Results

Fifty adult volunteers were divided
equally into 5 groups, each group
comprised 10 individuals using CHX,
OLE + ACV 20%, OLE + ACV 13%,
ACY 50%, OLE 50% equally.The first
group using CHX rinse was considered
as a control group, while the other four
groups were considered as test groups,
each group complaint of plaque
gingivitis, periodontal pocket depth
problems.It had been found significant

difference reductions between the
fourth wvisits at p < 0.001 using

unpaired Z—test between CHX 0.2%
and OLE 50% clearly shown in Table
(1). Also significant  difference
reductions between visits at p < 0.001
between CHX 0.2% and ACV 50% as
shown in Table (2) except for CPITN
for the second visit between the two
materials ~ with  non  significant
difference at p value = 0.323 according
to unpaired Z-test.Mean and standard
deviation between visits for CHX 0.2%
and OLE + ACV 15% clearly shows
significant reduction differences for the
three applied indices at p < 0.001 and <
0.05 except for gingival index at the
second visit which was not significant
at p= 0.80, and at the fourth visit at p=
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0.67 according to unpaired Z—test in
Tabie (3). While significant differences
between visits for CHX 0.2%, OLE +
ACV 20% for the applied indices is
clearly demonstrated in Table (4) at p<
0.01, 0.001 differently except for the
second visit of plaque index which was
not significant at p = 0.12, and the
third visit of gingival index at p = 0.40
according to unpaired Z-test. When
comparing the five applied materials
for the last three visits (difference from
the first visit) for CPITN. there was
significant reduction between visits at
p = 0.05 using unpaired Z~test with the
most significant reduction in the
following order: CHX 0.2%, OLE +
ACV 20%, OLE + ACV 15%, OLE
50%, acv 50%. This is clearly shown
in Table (5), but for plague index the
reduction order was in the following
manner: CHX 0.2%, OLE + ACV
15%, OLE + ACV 20%, OLE 50%,
ACV 50% as it is shown in Table
(6).For gingival index comparison, the
most significant reduction difference
was as follow: CHX 0.2%, OLE +
ACV 20%, OLE + ACV 15%, ACV
50%, OLE 350% respectively as it is
shown in Table (7).But when
comparing the three applied indices for
the five different concentrations of the
materials for four visits shows that the
potent reduction difference was in the
following manner: CHX 0.2%, OLE +
ACV 20%, OLE + ACV 13%, ACV
50%, OLE 50% with significant
difference between ACV 50%, OLE
50% and non significant difference for
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the rest materials at p < 0.05 using
repeated measures analysis of variance
and Duncan test as it is shown in Table
(8).Figure (1) shows reduction in the
mean for CPITN, plaque index,
gingival index from the first visit for
OLE + ACV 20%. The reduction was
very sharp for the three indices but it
was greatest for gingival index then
CPITN which nearly reaches the same
level followed by plaque index, but it
doesn't reach zero level, but the
reduction for OLE + ACV 135% was
greatest for CPITN followed by
gingival index, plaque index which
doesn't reach zero level at the last visit
as it is clearly shown in Figure (2), but
for ACV 50%, the manner of reduction
was as follow: CPITN, plaque index,
gingival index as it is shown in Figure
(3).The manner of reduction for OLE
50% was CPITN, gingival index,
plaque index respectively as shown in
Figure (4).When comparing these
concentrations with the control rinse,
the reduction was greatest for CPITN.
gingival index, plague index
respectively which reaches zero level
for all indices as it is shown in Figure
(5).Concerning biological activity of
the materials, Table (9) shows that the
inhibitory effect of OLE on number of

Gram positive and negative
microorganisms is much lower than
that of ACV  at  different
concentrations, and it is higher

inhibitory effect for combination of
OLE + ACV  especially for
Staphylococcus aureus and
Streptococcus pyogens bacteria as it is
shown in Tables (10) and (11)
respectively,
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Table (1): Comparison of CPITN, plaque index and gingival index increase
percent age reduction in the second, third and fourth visits bemeen patients
using CHX 0.2% apd OLE 50%

53.86 4-19.49 10.48 + 15.68 <0.001

77.43 + 15.43 39.7 +16.71 <0.001
97.84 + 3.4 52.23 +26.48 <0.001
61.33 +21.37 926+ 1626  <0.001
85.81 + 8.38 36.51 -+ 20.34 <0.001
9848 £323 548141729 <0001 |
: 4863 1256 2751 +20.43 <0.001 |
; 81.50 + 8.74 20.80 + 16.93 <0.00] |
| 98, 43 4373 47.97 + 19.69 <0.001 |

*Statistical and!v\:? auoxdmu to unpaired Z—test,
CHX: Chicrhexidine; OLE: Olive Leave Extract: 81> Standard Deviation.

Table (2): Comparison of CPYTN, plaque index and gingival index increase
percent age reduction in the second, third and fourth visits between patients
_using CHX 0.2% and ACV 50%

TSecomd . 5380+ 1049 53.03 + 898 0323 (NS)

CCOPIEN o Thirde . 7743 - 1543 62.55 + 10.51 <0001
' fi Fourth 97844341 7098+ 11.64 <0.001
cond . | 61.33 - 21.37 5.00 4 11.84 <0.001
§5.81 1 8.38 10,73+ 15.30 <0.001
0848 £3.23 596011509 <0001
48631 25.6 7504 1157 C001
81.50 8.74 13.00 + 17.43 <0000 |
98,48 + 323 39.00 +20.09 “0.000

CHX: (f‘h!orhemdmu TACV: A\plc udu vmc"dr SD: Standard deviation: NS: No
significant difference according to unpaired Z-test.
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Table (3): Comparison of CPYIN, plaque index and gingival index increase
pereent age reduction in the second, third and fourth visits between patients
uxmg) C H“«le."“m dud ()i l dmi A(V IS"/n _

T Vt

386+ 1049  AATE1E oo

B o s

. CPIIN. Third 774311543 72234 10.62 <o<m |

L Fourth @ 9784+34] 22_‘3_1 +6.03 <(.00

oo o o Secomd. © 613342137 2133+ 13.16 ' <U(m
Plagque Index  Third 85.81 + 8.38 44.24 + 15.35 <0.00] |
e Fourth 98481323  8200+898 <0, 001 |

g Gmgivéi - Second 48.63 + 25.6 48.70 +30.28  0.80 (NS) |

}’ Iﬁdé\i Third 81.50 + 8.74 67.53 +27.75 <0.05 ’

it . Kourth = 9848+323 =~ 95031202  0.67(NS) |

CHX: Chlorhexidine: ACV- “Apple cider vinegar; OLE: Olive leave extract; SD:
Standard deviation: NS: No significant difference according to unpaired Z-test.

Table (4): Comparison of CPI'TN, plaque index and gingival index increase
pereent age reduction in the second, third and fourth visits between patients
Vlh%ing_(.”\ l} 2% and OLY and ACV 20%

Standard deviation: NS: No signiticant difference awurding to unpaired 7-test,
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- Percent fucrease Reduction Fro;n
e I First Visit A

Parameters Visits {Mean + SD)  p-value

i CHX025 " ACVOLE = 0 0

| G el 0%y .

Second 53.80+ 1949 45.60 + 14.83 <0.01
CPITN Third 77.43 4 15.43 73.38 + 8.95 <0.001 |
fe ‘ Fourth 97844341  93.83 4 5__6_4 <0.001 |
o - Second 61332137 5837 - 14.16 0.12 (NS) |
Plaque Index  Third 85.81 ©8.38  64.59 + 14.68 <0.001 |
L Fourth 98.48+323 683211228  <0.001 |
(""r'.v*xl : Second 48, (n + 25.6 3004 I 1726 <0.0] |
“7-['."3‘ : Third 81.50 + 8.74 79.71 + 10.34 0.40 (NS} |
B e oAz i 95 +535 <001 |
CHX: Chlorhexidine: ACV: Apple cider vinegar; OLE: Ofive leave extract: SD:
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Table (5): Differences of CPITN among second, third and fourth visits

il
10.48 + 15.68° 39.7+16.71° 5232 +26.48 ¢
5393+ 898" 62.55 +10.51 " 70.98 + 11.64 ¢
0 OV 15 4427+ 11.81° 72.23+10.62° 92.54 + 6.03 ¢
O]  45.60 4 14.83 73.38 4 8.95° 93.83 +5.64°

7743 + 1543 ° 97.84 + 3.41 °

53, 8’64'!949

CHX: (h]nrlu\.ldnm ACV: Apple cider vir vinegar; OLE: Olive leave extract; SD:

Standard deviation.
Means with different letters horizontally have significant difference at p < 0.05 using
paired Z-test

i i 1h!‘ (6} I)ifﬁ ruu s Ui' p! uluc index among second, third and fourth visits of

8] ana 0, 37‘ U Re8l 1838 9848+323°
026 1 16.26" 36.51 +20.34° 5481 +17.29°

ww 11.84° 10.73 +15.30° 5960+ 15.09 ¢
; 21334 13.16° 1¢24+1335' 8200+ 898° |
OIF+AC_\ {}%- _k.37 14.16° 64.95 + 14(%{ 68.32 413 78" |

CHX: Chlorhexidine; ACV: \Hh cider vine gar: OLE: Olive leave extract; SD:

Standard deviation
Means with different letters horizontally have significant difference at p < 0.05 using

paired Z-test,

Table (7): Differences of gingival index among second, third and fourth visits of

patients using different materials

48 mw%ﬁ 81 worsm" 0848 +3.23°
2751 + 2043 " 2980+ 16.93 ° 4797+ 19.69"
750 +11.57° 13.00 +17.43° 30,00 +20.09 ¢
45.70 + 30.28 ® 07.53 +27.75° 95.03 + 12.02°
46.04 4+ 17.260 " 79.71 +10.34 " 95.92 4535 °¢

I Chlm hexidine: ACV: \|7§\IL cider vinegar; OLE: Olive leave extract; SD:

Standard deviation.
Means with different letters horizontally have significant difference at p < 0.05 using
paired Z-test.

[0
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Table (8): Comparison of CPITN, plaque index and gingival index among

| Mat

Sccond Visit - Third Visit

TEHX02% . 763811278 81874 1000° 762+ 12507

_ CACY 50% 34.14 + 19.62 33.53 4 17.96 " 35.09 4 19.02"
OLES50% 62.49 + 10.38 25.14 +14.08°¢ 1938 + 16,36 °
OLE +ACV 15% 69.68 +9.49° 49.19 4 12.49° 70.42 +23.35 ¢
_ OLE +ACY 20% 70.94 1 9.81°" 63.88 + 14.04 71.56 + 10. 98

CHX: Chlorhexidine: ACV: Apple cider I'st-‘s:dl OLE: Olive lcave extract; SD:

Standard deviation
Means with different letters vertically have significant difference at p < 0.05 repeated

measures analysis ol variance and Duncan test.

Table (9): Inkibitory effect of olive leave extract 50% on number of Gram
positive and negative bacteria (Diameter of the inhibitory cycle is measured in

i) B e _
L ; Olive Leave Extract Concentrati ~ Control
~ Bacteriological Rate, < = =
‘ m — r <
W qsaﬁiilliﬁréﬁg = - - - - %10 20 16 14
. Strept. pyogens - - - - - 12 16 15 13
Psendo. neruginosa . . - - - . 10 16 18
- Kleb. pnevmonia - - . 12 14 18 18 201

Staph. ‘m:}ﬂm’nu)u 15 Strept.: Streptococeus! Psendo.: Pseudomonas: Kleb.: Klebsiella.

Can: Canamycin; Amp: Ampicillin

Table (10): Inhibitory effect of different concentrations of apple cider vinegar on
number of Gram positive and negative bacteria (Diameter of the inhibitory cyele

s measured in mm)

Different Coneentrations of Ap

- Bacteriological Rate < o g
g ‘iph aurms : s ow o= & 120 25 16 14
‘ﬂrept pyogens " = - . § 16 20 I3 13

- Pseudo. aeruginosa - - - 9 {2 I8 20 16 I8

| Kléb, pneumonia - - I - G 15 18 20

%mp.h.
Can: Canamycin, Amp. Ampicillin,

Staphylococe s Strept.: Streptococeus; Pseudo.: Pseudomonas: Kleb : Klebsiella
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Table (11): Inhibitory effect for combination of olive leave extract and apple
cider vinegar on number of Gram positive and negative bacteria (Diameter of
__the ll‘llllbliilr& Lu!c is me.ssurui in mm)

i Cuncentratmn.' of O
Bacteriological Rate v
o M e
= -
i et
‘;fégh aureus e T T A - B A T T
o Strcpt. pvogcns . - - 8 13 18 21 | 15 13
5€ : ngi - " » 0 10 L3 i 16 18
. - - . 8 12 16 | 18 20

smpu o Jp.’n/'ucnam 2 fcpf - Streptococeus s Psendo. s Pseudomonas: Kleb.: Klebsiella,
Can: Canamycin; Amp: Ampicillin,

iL - @ - ( P’l N e [’qulm IndL\ —X = Gingival Index |
1.6 )
L4 -
%
@ 5
1.2 - : -
Y
_ l ﬁ"“‘s \ S .‘\
3 TRy
— S A
S 0.8 - ?ji.‘;*\
£ ® .
06 - \
-~ ‘\..\
0.4 - g
09 fa
[l bssemerseromm oy s S e B
I 2 3 |

Number of Visits

Figure (1) Mean reduetion for CPITN, plague index and gingival index from the
first visit for olive leave extract + apple cider vinegar 20%
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| E A CPITN —#— Plaque Index

- — Gingival Index

Number of Visits

Figure (2): Mean reduction for CP1TN, plaque index and gingival index from the

first visit for olive leave extract + apple cider vinegar 15%

--® - CPITN —&— Plaque Index

—x — Gingival Index

1
E
0.9 .

1 2 3

Number of Visits

Figure (3): Mean reduction for CPITN, plaque index and gingival index from the

first visit for apple cider vinegar 50%

[13
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| --&- CPITN -—@—— Plaque Index —> — Gingival Index |

tJ

3 4
Number of Visits

Figure (4): Mean reduction for CPITN, plaque index and gingival index from the
first visit for olive leave extract 50%

= = = (CPITN —@— Plaque Index —> — Gingival Index

L

ki e

B8]
8]
2

Numbher of Visits

Figure (5): Mean reduction for CPITN, plaque index and gingival index from the
first visit for Chlorhexidine (.2%
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Discussion

No known of interactions between
OLE and other pharmaceuticals have
been  performed.”)  Insufficient
evidence regarding controlled studies
to evaluate their dental effectiveness
led to conduction of this study.The
present study showed that 5 types of
mouthrinses resulted in reduction in
the mean CPITN. gingival index,
plague index which were significantly
lower than the control rinse by the
following order: OLE + ACV 20%,
OLE + ACV 15%, ACV 50%, OLE
50%. The OLE exhibits important
broad spectrum antimicrobial
properties. The most active compound
is oleuropein and products from its
hydrolysis such as elenolate, a salt
derived from elenolic acid. All have
attributes  to the anti—inflammatory,
anti-microbial functions,® "% that
was responsible  f{or reduction in
plaque, gingivitis, CPITN indices. In
addition 1o that ACV has antifungal,
antiviral,  antibacterial  properties
primarily coming from the malic and
acetic acid portions of the vinegar,
Also it contains trace elements: the
most important of all minerals is K that
promotes cell tissue growth and helps
in clotting of blood and healing
process.'™”  The OLE contains
natural flavonids and esters that create
a structural complex that infectious
microorganisms may not readily
develop a resistance to.”” The OLE
has proved that it improves the mouth's
periodontal condition.” *"**'There was
no report of any adverse effects by
mouth washing with the test or control
solutions. Although CHX has proven
role in reducing plaque, gingival
indices,** tooth staining is the major
limiting factor for its use in daily
practice. This had led to continuous
and extensive investigations, seeking
alternative agents.

Conclusion
Based on of  this

the results

n

investigation, using OLE + ACV 20%,
OLE + ACV 15%, ACV 50%, OLE
50% for | minute twice daily for 8
weeks could reduce plaque
accumulation, gingival inflammation
and periodontal pocket depth. Hence,
these products could be prescribed as
an adjunct to daily oral hygiene
measures, but all these concentrations

remain lower to CHX mouthrinse
which remains the master gold
standard material  with  which all
mouthrinses,  materials must be
compared.
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