Antifungal Activity of Some Natural Oils on Heat Cured Acrylic

and Tissue Conditioning Material

/ ABSTRACT \

Aims of the Study: The current study aims to evaluate the effect
of some natural products (olive oil, thymus oil,and grap seed oil)
in relation to Protifex on disinfection of acrylic resin denture base
and tissue conditioning materials (Heat Cured and GC extra soft
denture liner). Materials and method: The total number of
samples were 30 specimens , their dimensions were
(10x10x2mm). 15 specimens were prepared from heat cured
acrylic resin and 15 were prepared from GC extrasoft tissue
conditioing material, for each group they were immersed for 8hrs
in these oils after they had been infected with Candida albicans
and incubated for 48hrs. This study compared antifungal
efficiency of distilled water (Negative Control), effervescent
Protifex tablet as a positive control, olive oil, thymus oil, and
grape seed oil. The statistical tests used were one way analysis of
variance test, Duncan multiple range test to compare the groups.
Results: The results demonstrated that there were significant
differences between all tested oils and D.W in relation to
antifungal activity at (P=0.05). Conclusions: All the tested natural
oils were effective as fungicidal agents and there is no significant
difference among them
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andida albicans, a dimorphic yeast-like fungus which resides as commensal in humans' ",
can cause infections under altered physiological and pathological conditions. Candida
infections of the skin and mucous membranes results from an interplay between a variety
of Candida virulence factors (for example, hyphae formation, contact sensing, and lytic
enzymes), and a variety of host defense mechanisms (including epidermal proliferation, T-cell
immunity, phagocytosis, and immunoglobulins). Any factor that adversely affects normal
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immune function may predispose a person to candidiasis®.The most common oral form of
candidiasis is thrush or pseudomembranous candidiasis. The prevalence and incidence of oral
diseases, coupled with the resultant social and economic implications, has led to a constant
striving to produce safer substances for the development of new natural antimicrobial agents™. In
fact there is an overwhelming number of studies on the biological activities of plants and their
natural product derivatives™”. Essential oils and their derivatives are one such example®”.

Antimicrobial resistance is a common phenomenon in cell recovered from biofilms. The
increased resistance of Candida albicans biofilms grow on denture acrylic to fluconazole,
amphotericin B, nystatin, and chlorhexidine®. So, resistance to drugs as well as limiting toxic
effect has stimulate the search for new groups of antimycotic agents, much attention was drawn
to plant-derived fungicides, based on that plants have their own defense against fungal
pathogens(g'l b,

Many extracts of plants and isolated essential oils have demonstrated to exert biological
activity in vivo and in vitro'?. Natural products have been recently investigated more thoroughly
as promising agents for the prevention of oral diseases. Plants can capable of sensing the presence
of potential phytopathogens (fungi, bacteria and virus) and can produce antifungal compounds to
protect themselves from biotic attack that could be essential for fungal infection resistance.

The Olive oil is an oil obtained from the olive a traditional tree crop of the Mediterranean
Basin. It is commonly used in cooking, cosmetics, pharmaceuticals, and soaps and as a fuel for
traditional oil lamps. Olive oil is used throughout the world, but especially in the
Mediterranean''? .

The saturated fats composed of Palmitic acid:7.5-20.0%, Stearic acid:0.5-5.0%,
Arachidic acid: <0.8%, Behenic acid: <0.3%, Myristic acid: <0.1%, and Lignoceric acid: <1.0%.
The monounsaturated fats composed of Oleic acid:55.0-83.0%, and Palmitoleic acid:0.3-3.5%.
The polyunsaturated fats composed of Linoleic acid: 3.5-21.0 %, and Linolenic acid: <1.5%.
The main phenolic compounds, hydroxytyrosol and oleuropein, which give olive oil its bitter,
pungent taste, have powerful antioxidant activity both in vivo and in vitro. These compounds'
possible beneficial effects are due to their antioxidant activity, anti-inflammatory and
antimicrobial activity®'?

Thymus (also known as 2-isopropyl-5-methylphenol), (IPMP) is a natural monoterpene
phenol derivative of cymene, C10H140, isomeric with carvacrol, found in oil of thyme, and
extracted as a white crystalline substance of a pleasant aromatic odor and strong antiseptic
properties. Thymus is only slightly soluble in water at neutral pH, but it is extremely soluble in
alcohols and other organic solvents. It is also soluble in strongly alkaline aqueous solutions due to
deprotonation of the phenol. It is also called "Isopropyl-m-cresol" and "hydroxy cymene""".
Thymus has been used to successfully control varroa mites and prevent fermentation and the
growth of mould in bee colonies'". A tea made from the plant was also used to treat mouth and
throat infections caused by dental caries and gingivitism), and thymus has been shown to be an
effective fungicide, particularly against fluconazole-resistant strains. This is especially relevant
given that opportunistic Candida (fungus) infections can cause severe systemic infections in
immunocompromised patients and current treatments are highly toxic, often result in drug
resistant Candida strains>'® |

Grape seed oil (also called grapeseed oil or grape oil) is a vegetable oil pressed from the
seeds of various varieties of Vitis vinifera grapes, an abundant by-product of winemaking.
Saturated fats composed of Palmitic: 7%, and Stearic: 4%, monounsaturated fats composed of
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Oleic acid: 16-17%, and Palmitoleic acid<1%, the polyunsaturated fats composed of Omega-3
fatty acids (a-Linolenic) : <1%, and Omega-6 fatty acids (Linoleic 72%)(19'22).

The current study aims to evaluate the effect olive oil, thymus oil, and grape seed oil on
disinfection of acrylic resin denture base and tissue conditioning materials.

MATERIALS AND METHODS
I-Sample preparation:

Heat cured acrylic denture base material and the GC extra soft denture lining material
were used in this study.

The total number of specimens were thirty, their dimensions were (10x10x2mm) and
divided into two equal groups for both heat cured and denture lining material.

The wax specimens plates were fabricated® and flasked according to Craige et
al(1987)*?, wax elimination were done and the samples were prepared according to conventional
heat curing technique(26’27) .

GC extra soft lining materials supplied as two pastes, using special gun for injection the
material then mixed and applied into the created mould and allowed to set under press for ten
minutes according to manufacturer instruction, then the flask was opened and the excess material
was removed using sharp scalpel.

II-Sterilization of specimens :

After the samples were autoclaved the samples were immersed in distilled water at 37°C
and stored for seven days in incubator for conditioning®*>),
III-  Microbiological experiment:

All samples had been infected with Candida albicans by adding 1ml of 12hrs young
candidial suspension without agitation and incubated for 48 hours and by using the standardized
candidal cell suspensions (600x10° CFU\ml) which equal to Macfarland standard bacteriological
solutions ©?.

Then the infected samples were immersed for eight hours in the tested oils together with
the protifex (control positive group) and distilled water (control negative group).

After incubation with tested materials for 8hrs at 37°C, plating and counting was done for 0.01 ml
of each tested material, the retaining cells were counted for CFU\ml of Candida albicans.

Dunnet -2sided-test, ANOVA followed by Duncans multiple range test were employed.

RESULLTS AND DISCUSSION
Over the past decades, herbal medicine has become a thing of global significance with
medicinal and economic implications. Wide spread use of herbs throughout the global has raised
serious concern over this quality, safety and efficacy. Thus exact scientific assessment has
become a precondition for acceptance of herbal health claims. Aromatic herbal oils used for
cooking and flavoring are increasingly claimed to have broad spectrum antifungal activities. The
mean, number of samples and standard deviation were illustrated in Table (1).
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Table (1): Descriptive statistic of the tested materials

 Treats |  Std.deviation
Distilled water Heat cure acrylic 3 85661.00 5378.953
(Control —ve) GC soft liner 3 6433.33 802.081
Total 6 46047 43530.880
Protifex Heat cure acrylic 3 .00 .000
( Control +ve) GC soft liner 3 .00 .000
Total 6 .00 .000
Thymus oil Heat cure acrylic 3 30.00 17.758
GC soft liner 3 40.33 8.737
Total 6 35.17 13.644
Olive oil Heat cure acrylic 3 24.00 14.422
GC soft liner 3 108.67 10.017
Total 6 66.33 47.685
Grape seed oil Heat cure acrylic 3 4.67 1.528
GC soft liner 3 13.67 3.215

The antifungal activity of these oils on heat cured acrylic resin denture base and extra soft
denture lining materials was demonstrated. The antifungal activity was better on heat cured
denture base material (58.67 CFU) than denture lining material (162.67 CFU) this may be due to
the fact that the denture lining material accommodate Candida albicans more than heat cured
acrylic resin because the temporary soft lining material are not resistant to adhesion i.e the

adherence of Candida Albicans to soft lining material is more than acrylic denture base

(€2Y)

Multiple comparisons using Dunnet t-test (Table 2) revealed that there is a significant
difference at (p=0.05) between all tested oils and the distilled water Figure (1) ( control negative)
as shown in Table (3).

Dunnett
(2-sided) test

Table (2): Multiple comparisons t-test
90% confidence interval

Treats

Protifex
Thymus oil
Olive oil
Grape seed oil

Control -ve

Distilled water
Distilled water
Distilled water
Distilled water

Upper bound

-71667.67
-71632.50
-71601.33
-71658.50

Figure(1) Control —iv group

Lower bound

-20426.67
-20391.50
-20360.33
-20417.50
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Table (3): Duncan s' multiple range test

Treatments N | Subset for alpha =0.5
A B
Protifex 6 .00
Thymus oil 6 35.17
Olive oil 6 66.33
Grape seed 0il | 6 9.17
Distilled water | 6 46047.17
995 1000 |

The essential oils were able to inhibited germ tube formation, an important virulent factor in
Candida albicans, they act as fungicidal, promoting sever lesion on the plasma membrane. This
suggest that the fungicidal effect result from direct damage to the cell membrane rather than
from metabolic impairment leading to secondary plasma membrane damage®.

Also these oils include considerable impairment of Candida albicans biosynthesis of
ergosterol, the predominant sterol in fungi cells, that play an important role in membrane fluidity,
permeability and on the activity of many membrane bounded enzymes. Another antifungal
activity explanation is the mechanism of action of these oils may be due to its viscosity that act
by pulling mechanism, saponification, and emulsification action, that may be caused by high
content of polyunsaturated fatty acid®*>".

The difference in the antifungal activity of the tested oils was explained by both strain
susceptibility and different oil composition®” as shown in Figures (2-4).

Figure (2) Thymus oil group Figure(3) olive oil group
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Fig (5) Grape seed oil

Although protifex ( the control positive) showed the most antifungal activity as shown in
Figure (5) but considering the importance of fungal infection, and the difficulties encountered in
their treatment, as well as the increase in the resistance of antifungal drugs, many scientists have
recently paid attention to extract an biologically active compounds isolated from plates species
used in herbal medicine. A wide variety of essential oils are known to possess antifungal activity,
also these oils are more available and cheaper.

Figure (2) Control +ve group

CONCLUSIONS
All the materials have antifungal activity when comparing them with distilled water, but there
are no significant difference among them.

REFERANCES
Botelho MA, Nogueira NAP., Bastos GM, Fonseca SGC, Lemos TLG, Matos FJA, Montenegro D, Heukelbach J,
Rao VS, Brito GAC. Antimicrobial activity of the essential oil from Lippia sidoides, carvacrol and thymus against
oral pathogens. Braz J Med Biol Res, 2007; 40(3) 349-356.
Lemos TL, Craveiro AA, Alencar JW, Matos FJ, Clarck AM, MacChesney JD. Antimicrobial activity of essential
oil of Brazilian plants. Phytother Res,1990;(4):82-84.

Journal of the 5" Scientific Conference of Dentistry College, Apr. 2011



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

Al-Irhayim RN

Tauk L, Lo Bue AM, Milazzo I, Rapisarda A, Blandino G. Antibacterial activity of medicinal plant extracts against
periodontopathic bacteria. Phytother Res,2003;(17): 599-604.

Hebbar SS, Harsha VH, Shripathi V, Hegde GR. Ethnomedicine of Dharwad district in Karnataka, India - plants
used in oral health care. J Ethnopharmacol,2004;94:261-266.

Pai MR, Acharya LD, Udupa N. Evaluation of antiplaque activity of Azadirachta indica leaf extract gel - a 6-week
clinical study. J Ethnopharmacol, 2004;(90):99-103.

Fine DH, Furgang D, Barnett ML, Drew C, Steinberg L, Charles CH. Effect of an essential oil-containing antiseptic
mouthrinse on plaque and salivary Streptococcus mutans levels. J Clin Periodontol,2000;(27):157-161.

Didry N, Dubreuil L, Pinkas M. Activity of thymus, carvacrol, cinnamaldehyde and eugenol on oral bacteria.
Pharm Acta Helv,1994;69:25-28.

Chandra J, Mukherjee PK, Leidich SD, Faddoul FF, Hoyer LL, Douglas LJ, Ghannoum MA. Antifungal resistance
of candidal biofilms formed on denture acrylic in vitro. J. Dent. Res,2001;(80):903-908.

Ahmad A: Proton translocating ATPase mediated fungicidal activity of eugenol and thymus. Fitoterapia,
J.fitote,2010;ISSN 1517-8382.

Dorman HJID, Deans SG. Antimicrobial agents from plants antibacterial activity of plant volatile oils. J Appl
Microbiol,2000;(88):308-316.

Pusateri CR, Monaco EA, Edgerton M. Sensitivity of Candida albicans biofilm cells grown on denture acrylic to
antifungal proteins and chlorhexidine. Arch Oral Biol.2009; 54 (6):588-594.

Tripoli E, Giammanco M, Tabacchi G, Di Majo D, Giammanco S, La Guardia M. The phenolic compounds of olive
oil: structure, biological activity and beneficial effects on human health. Nutr Res Rev, 2005;18(1):98-112.

Cicerale S, Lucas L, Keast R. Biological activities of phenolic compounds present in virgin olive oil. Int J Mol Sci,
2010;11(2):458-79.

Figueiredo AC, Barroso J G, Pedro LGL, Salgueiro MG, Faleiro ML. Portuguese Thymbra and Thymus Species
Volatiles: Chemical Composition and Biological Activities. Current Pharmaceutical Design,2008;(14):3120-40.
Paula CA, Janaina COS, Iza TAP, Julianna JC M,José F H. Conventional and alternative antifungal therapies to oral
candidiasis. Braz J Microbiol,2010;(41):824-31.

http://www.answers.com/topic/olive-0il#ixzz19tmCtOVO0.

LIVESTRONG.com - Health, Fitness, Lifestyle .

Ramage G, Bachmann S, Patterson TF, Wickes BL, Lopez-Ribot JL. Investigation of multidrug efflux pumps in
relation to fluconazole resistance in Candida albicans biofilms. J Antimicrob Chemother, 2002;(49):973-80.
Martinez M.J, Betamcourt J, Alonso-Gonzdlez N, Jauregui A. Screening of some Cuban medicinal plants for
antimicrobial activity. J Ethnopharmacol,1996;(52):171-4.

Nikawa H, Hamada T, Yamamoto T. Denture plaque-past and recent concerns. J Dent 1998; 26:299-304.

Grapefruit Seed Extract www.citroplus.de

http://www.answers.com/topic/thymus#ixzz19tnAgeNO

Nevzatoglu EU, Ozcan M, Ozkan YK, Kadir T. Adherence of Candida albicans to denture base acrylic and silicon-
based resilient liner materials with different surface finishes. J Clin Oral Inves, 2007;11(3):231-6.

Craig RG, O"Brien W, Powers J. Dental Material prospective and manipulation. 4" ed. The C.V Mosby Com. St.
Louis,.1987; Pp:130-140.

Consani RLX, Domitti SS, Rizzatti-Barbosa CM, Consani S. Effect of commercial acrylic resin on dimensional
accuracy of maxillary denture base. Braz Dent J,2002; 13(1):57-60.

Craig RG, Powers JM, Wataha JC. Dental Material properties and manipulation. 8 th ed. The C.V Mosby Com. St.
Louis 2004; Pp:270-96.

Ganzarolli SM, Rached RN, Garcia RC, Del Bel Cury AA. Effect of cooling procedure on final denture base
adaptation. J Oral Rehabil, 2002; 29:787-90.

Tylor R, Maryan C, Verran J.:Retention of oral microorganisms on cobalt-chromium alloy and dental acrylic resin
with different surface finishes. J Prosthet Den,1998; 80:592-7.

Williams DW, Waters MGJ, Potts AJC, Lewis MAO: A novel technique for assessment of adherence of Candida
albicans to solid surfaces. J Clin Pathol, 1998;51:390-1.

Kazazoglu E , Kulak Y , Kadir T. An effect of mouth spray on denture microorganisms; An in vitro and in vivo
studies. Gerodontology Marmara Turkey, 2003;(1):1-15.

Bal BT, Yavuzyilmaz H, Yucel M. A pilot study to evaluate the adhesion of oral microorganism to temporary soft
lining materials. J Oral Sci ,2008;50(1):1-8.

Figueiredo AC, Barroso JG, Pedro LG, Salgueiro L, Miguel MG, Faleiro ML: Portuguese Thymbra and Thymus
Species Volatiles. Chemical Composition and Biological Activities. Current Pharmaceutical Design,2008;14:3120-
40.

Journal of the 5" Scientific Conference of Dentistry College, Apr. 2011



33.

34.

35.

36.

37.

Al-Irhayim RN

Asokan S, Rathman P, Emmadi P, Raguraman I , Chamundeswari: Effect of oil pulling on streptococcus aureus
count in plaque and saliva using Dentocult SM strip. J Indian soc pedod and prev Dent ,2008;26(1):12-17.
Tian-shung W, Sheng-chu K, Che-ming T, Feng-nien K. Anti-fungal pharmaceutical compositions comprising an
active ingredient prepared from Zingiber officinale. U. S. Patent 9646153, 2010 http://www. freepatentsonline.
cony/ all.

Vagionas K, Graikou K, Ngassapa O, Runyoro D, Chinou I. Composition and antimicrobial activity of the essential
oils of three Satureja species growing in Tanzania. Food Chemistry,2007;103:319-324.

Cheikh-Rouhou S, Besbes S, Hentati B, Bleckera C, Deroanne C, Attia H. Nigella sativa L: Chemical
composition and physicochemical characteristics of lipid fraction. Food Chemistry,2007;101:673-681.

Anand T, Pothiraj C, Gopinath RM and Kayalvizhi B. Antibacterial activity of sesame oil against dental caries
causing bacteria. African J Microbiol Research,2008;(2):063-6.

Journal of the 5" Scientific Conference of Dentistry College, Apr. 2011



