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ABSTRACT

Background: Sodiumhypochloriteisadenture cleaning solutionthatis widely usedas an efficient cleaningmethod.
However, it has disadvantages of uncomfortable taste and smell. Therefore, therapeutic plant extracts are safer for
the humanbody,theyare usedasanalternative fordenture cleaningagents. Objective: To analyze the effect of act-
ive compoundsextractedfrom therapeutic plantsininhibiting the growth of Candida albicans.Methods: Ten selected
articleswere obtainedfrom five search engineswith due observance of PICO and specifiedinclusion criteria, thenan
assessmentwascarried outonten selected articles whichwere assessed based on the assessment criteria of The
JoannaBriggs Institute Criticial Appraisal Tools checklistand deservedto be included in writing asystematicreview.
Results: The plantextractsfromtenarticleswere lemongrass extractand cinnamon extract, which were fungistatic
andfungicidal; while the extracts of black cumin,mangroveleaf, rosellaflower, ketapang leaf, mexico tea, and grape
seedwerefungistaticonly. Conclusion: The active compounds ofthe terpenoid and phenolic groups from had ade-
guate antifungal activity, but the active compounds in the phenolic group had lower antifungal activity due to the
withdrawal of chlorophyl and carotenoid pigments which are known have antioxidants and antifungal properties.
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INTRODUCTION

Edentulism is still considered as one of the
main oral health problems since it affects a large
partof the world population because for decades
the publicoral health policy in underdeveloped or
developing countrieswas based on tooth extract-
ion for treating pain, caries,and infection, among
other oral problems. This curative practice is re-
flectedinthe contemporary population,inwhichit
was found a high number of partially orcompletely
edentulous individuals.: This population is general-
ly rehabilitated with removable prostheses, which
are fabricated of polymethyl methacrylate, due to
the good esthetic qualities and excellent cost be-
nefit ratio.?

Oral candidosis is an opportunistic infection
caused by overgrowth and penetration of the oral
tissues by pathogenicforms, hyphae and pseudo-
hyphae, of Candidaspp., mainly Candidaalbicans.
Candida-associated denture stomatitis (CADS),
the most frequent type of oral candidosis and the
mostcommon mucosalalteration inthe elderly, af-
fects approximately 65% of removable denture
wearers and has been associated with multiple
etiologic factors. Despite its etiology involving sys-
temicand localfactors, CADSis mainly associated
with an overgrowth of Candidain pathogenic form
onthe denture surface asabiofilm. Thefirstcrucial
step of denture biofilm formation is adherence of
yeast-form cells to the acrylic surfaces.!

Maintenance of denture hygiene playsanim-
portant role in the denture care process because

itcan help maintainthe strength, stability and reten-
tion of the denture, as well as maintain the health
of the surrounding tissue in the oral cavity.?

Themostcommonmethod of controlling biofilm
ondenturesisbrushing with toothpaste, because
itiseasyto reach and low cost. Mechanicalbrush-
ing is a simple and widely used cleaning method
to control biofilm on dentures. However,thereare
poresinacrylicresin,and in some situations, tooth-
brush bristles do not properly clean the pores.#In
addition, many denture usersare geriatric patients,
who have had decreasedvisualacuity orevenloss
ofmotorskills, therebyimpairing cleaning and per-
formance. Althoughimmersioninchemical soluti-
onshasbeenrecommendedasacomplementary
method for mechanical cleaning, it has been ob-
servedthatthistreatment also fails to remove the
biofilm C.albicans.In cases where C.albicansisa
persistent infection, the use of antifungal agents
has become a daily routine, e.g. fluconazole and
nystatin. C.albicans drug resistance is one of the
major problems infighting the survivaland spread
ofbiofilmsand canultimately lead to treatmentfail-
ure.*

Thisarticle reviews the effect of dental cleanser
from plantextracts inhibiting the growth of C.albi-
cans on acrylic resin plates.

METHODS

This systematic review is written according
to the guidelines of preferred reporting items for
systematic reviewsand meta-analyses (PRISMA)
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forreporting studies evaluating health care inter-
ventions. Population,intervention, control, and out-
come (PICO)questions of the present systematic
reviewwere C.albicansonacrylicresinplates, act-
tive compounds of therapeutic plant extracts, the
effectofactive compounds onthe growth of C.albi-
cans,and minimalinhibitory concentration ofthera-
peutic plantextracts on the growth of C. albicans.
TheWiley Online Library, Science Direct, Pub-
med Online Library, Cochrane Library,and Google
Scholarwerethe searchingengine oftoget articles
inEnglish. The searchingswere conductedtoiden-
tify articles published in dental journals from Ja-
nuary 2016 to December 2020 focusing on effect
ofdentalcleanserfrom plantextractsinhibitingthe
growth of C.albicans. The MeSH key-words used
were denture cleanser, plant extract, C.albicans,
and minimum inhibitory. The electronic searchisli-
mited to articles in English, the search period, and
the type of text availability. Amanual search of pu-
blished full-text articles and related reviews was
carried outafterwards. There are 825 studiesdes-
cribing this topic but only 10 articles meeting the
inclusion criteria. Specific keywords were used to
identify appropriate study needs, and followed the
characteristics of the PICO questions.

Fortheeligibility criteria, inclusion criteriawere
articles in English, published in the year 2016 to
2020, fulltextof laboratory experimental research
and clinical reports, research using plant extracts,
using the minimuminhibitory concentration (MIC)
and colony forming unit (CFU) tests.
Meanwhile, the exclusion criteria were research
that discusses denture cleaners that do not use
plantextractsasthe mainingredient,andresearch
that is in abstract or in a report.

Thespecialkeywords were used by the three
authors to select the articles being analyzed in
the abstract and the full text. Independently, re-
searchers selected papers based on predefined
inclusion criteria. After that, all abstracts and full
textswere downloaded and evaluated one by one.
Eligibility criteria were used to identify the articles
to be used for this systematic review.

The data were retrieved by three reviewers
thatregarding following parameters: yearof publi-
cation; effect of denture cleanser from plants ex-
tract; and objective. All of the full-texts which met
the inclusion criteria were read independently by
the threereviewers, and evaluated to formulate this
systematic review.

RESULTS
Thedatabase searchyielded 825 references,

including 43fromWiley Online Library, 78 from Sci-
ence Direct, 669 from Pubmed Online Library, 10
from Cochrane Library,and 26 from Google Scho-
lar. After removing duplicate references,there were
799studiesremained. Thetitlesand abstractswere
reviewed afterward, and 19 studieswereeligible for
further analysis. The full-textsthenbereviewed by
the authors andyielded 10 articles which met the
inclusion criteria. The flowchartofarticle selection
isshowninFig.1withtotal 10 selected articles from
initial yield of 825 studies by electronic literature
search. After 825 titles reviewed, 10 articles were
declared eligible for this systematic review inclu-
sions,whereas the other 815 articles were exclu-
ded for some different reasons.

S| [Records identified through
Z| |database searching Wiley
£| |Online Library, Science Direct,
£| [Pubmed Online Library,
B| [Cochrane Library, and Google :
Scholar (n = 825 Articles were
excluded
because
they did not
meet the
Records after duplicate inclusion
removed (n = 799) criteria
o on the
£ PICOS
o frame work
3] v (n =780)
Records screened by titles
and abstracts (n = 19)
— |Articles were
excluded
_ because
2 they did not
5 v meet the
Lj’ Full-text articles evaluated inclusion
— for eligibility (n = 10) criteria on
the PICOS
- frame work;
o did not use
g v the MIC or
E Choosen studies after CFU test
= critical appraisal (n = 10) (n=9)
Figure 1 PRISMA flow chart of article selection
DISCUSSION

Cellwalls and membranes play animportant
role in cell viability, morphogenesis, response to
environmentalinfluences, and pathogenesis; thus,
these morphological changes are thought to re-
flectdamage to cellhomeostasis, resultingincell
death. So, thissystematic review of effective the-
rapeutic plantextracts inhibits the growth of C.al-
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Table 1
No Author (Year) Plant Extract Concentration Active Secund(_ar Sample Group Test Type Result
compound metabolit control
L . . Inhibitory effect from citronella 250 pg/mL & cinnamon on
1 de FatimalLD, Esi?t?gﬁéﬁ; gom lf;;;t?'giig_ gg{gﬁgﬁé Terpenoid 9 Pgﬁg;at (';MC Fungistatic & MIC 65.5 pg/mL, both essential oil significantly (p<0,05) re-
etal (2016) cinnamon mon 65.5 ug/mL hyde Saline  CEU fungicidal duce microorganism and biofilm
Minimum concentration of lemongrass extractneeded toinhi-
bit growth C.albicans 0.625 mg/mL. The presence of lemon-
grass extract during biofilm development resulted in a de-
2 Madeira PLB, Lemongrass 0.625 ma/mL Citronelal & Teroenoid 9 Distilled MIC Fungistatic & crease in the number of cells (p<0.05) which makes MIC
etal (2016) extract ' 9 linalool P water fungicidal enoughto reduce approx 90% cell (p<0.0001). Lemongrass
extract has significant antifungal effects at all concentrations
(p<0,05).
Nigella sativa/
black se_e_d . T_hymoqw- - Essential oil from thyme and black seeds has almost equal
Khan MA, et al, (Thymoquinione) nione . Distilled s . . . .
3 S 0.25 mg/mL Terpenoid 60 CFU Fungistatic effectiveness against C.albicans but the difference was not
(2016) Essential oil from p-Cymene water e SO _
. statistically significant (p = 0,79)
thyme (p-Cymene timol
& timol)
Nigella sativa/ The inhibitory effect of TQ on MIC significantly reduced the
. black seeds . number of C.albicans. The addition of 0.5% TQ to PMMA
4 Agg?g%&%\ﬂ ' (essential oil, 0.5% Isgr??ggj n Terpenoid 80 P'B/IO%I A MIC Fungistatic caused a significant decrease in C.albicans. Increasing
alcaloid, fix oil, the of TQ (0.5-5%), the number of C.albicans decreased
protein & saponin) drastically to zero using the slide count evaluation method
+positive
Alkoholic ex- cpntrgl: lack seeds at | . 2 and / h
_ _ _ tract from nistatin Blac seeds at low concerytrauons (Q. and 0.4 mg mL_) as
AriamaneshH,  Nigella sativa/ . . 100.000 . ... alow antifungal effect against C.albicans. However, with in-
5 0.2mg/mL  Nigella Terpenoid 30 . CFU Fungistatic . . .
et al (2019) black seeds sativa/black unit creasing concentrations of black cumin, the number of Can-
seeds -control: dida colonies decreased significantly
distilled
water
M | Dent 7.5% mangrove leaves extract had optimal inhibition against
Utama MD. et ang(;%?ictteaves Flavonoid clggnusrgr the growth of S.mutans (p <0.05). Mangrove leaf extract at
, o . _— . 0 s
6 al (2017) (Avicennia 10% & saponin Fenolic 10 commer- MIC Fungistatic a C(_)ncentratlpn of 10% had not shown an inhibitory effect
marina) .l against C.albicans
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....continuation from previous page

No Author (Year) Plant Extract Concentration Active Secunde_r Sample Group Test Type Result
compound metabolit control
anthocyanin,
Rosella flower riboflavin, 13- Denture . . . .
7 Utama MD, et Hibi 10% ' Fenoli cleanser CEU Funaistati Therewas nosignificant difference in effectiveness between
al (2017) extract.( foISCus 0 caroten, enolic %0 commer- ungistatic theimmersiontime of 5, 10,and 15 minutesinthe 10% rosella
sabdarifa L) polisakarida, il T
& flavonid
Ketapand leaves Tanin, fraksi MIC value is 0.25 mg/mL of the n-butanol fraction of
Gongalves LM extraF():t ? n-butanol Fluco- Terminalia catappa Linn. (FBUTC) was observed for the
' (Terminalia 0.25 mg/mL Terminalia  Fenolic 108 nazole MIC Fungistatic planktonic cells of C.albicans and C.glabrata. FBUTC
etal (2019) catappa Linn.) catappa solution exposure at 10xMIC had a significant effect on the biofilm
pp ’ Linn C.albicans, indicating a decrease in cell count
+control:
sodium
Chenopodium Quercetin hypo- The observed effect of mexican tea extract on MIC for
9 Maria P, etal ambrosioides 0.25 ma/mL Py Fenolic 72 chlorite MIC FEunaistatic planktonic C.albicans cells obtained a value of 0.25 mg/mL,
(2019) extract / Mexican ' g (SH 1%) g indicating antifungicidal activity.
kaempferol ’ ?
tea extract -control: The effect of mexican
Phos-
phat
The treatment with 1% grape seed extract for 5 minutes
almost completely removed the biofilm formed on the resin.
Chiaki Grape fruit seeds Distilled Treatment with 0.1% grape seed extract, Polident, & 0.1%
10 Tsutsumi-Ara P 0,1% Polifenol Fenolic 250 CFU Fungistatic G + P for 5 minutes showed a statistically significant
extract water S et
et al (2019) inhibitory effect on the biofilm.

The 0.1% GSE and 0.1% G + P treatment gave a persis-
tent inhibitory effect on the biofilm.
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bicans consists of two groups of metabolites se-
condary, namely terpenoids and phenolic.

For secondary metabolites of the terpenoid
group,among others, are obtained from essential
oilsofthe cinnamon plantwiththe active compound
inthe formofcinnamaldehyde,® essential oil of le-
mongrass with active compounds such as citro-
nellal, geraniol, and citronellol,® black seeds with
the contentofessential oils obtained fromthe com-
pound Nigella sativa seeds active in the form of
thymoquinione, p-Cymene, and thymol.”#

Secondary metabolites of the phenolic group
are obtained from mangrove leaves with active
compoundsinthe form of flavonoid and saponin,®
rosella flower with active compounds in the form
ofanthocyanin, riboflavin, beta-carotene, polysac-
charide, and flavonoid,*°ketapang leaves withac-
tive compounds in the form of tannins and n-bu-
tanol (Terminalia catappa Linn).Fraction,it Mexi-
can tea extract with the active compound form
quercetinand kaempferol, grape seed extractwith
active compounds in the form of polyphenols.*?
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