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SP and ‡Departament of Diagnosis and Surgery, Araraquara Dental School, UNESP - Univ. Estadual Paulista, Araraquara, SP, Brazil

SUMMARY This study compared the effectiveness of

Ricinus communis (RC) with Nystatin (NYS) and

Miconazole (MIC) in the treatment of

institutionalised elderly with denture stomatitis

(DS). They (n = 30) were randomly distributed into

three groups: MIC, NYS or RC. Clinical and

mycological evaluations were performed prior to

the use of the antifungal (baseline) and repeated

after 15 and 30 days of treatment. The sample was

clinically examined for oral mucosal conditions.

Standard photographs were taken of the palate,

and the oral candidiasis was classified (Newton’s

criteria). Mycological investigation was performed

by swabbing the palatal mucosa, and Candida spp.

were quantified by counting the number of colony-

forming units (cfu mL�1). The clinical and

mycological data were analysed, respectively by

Wilcoxon and Student’s t-test (a = 0�05). Significant

improvement in the clinical appearance of DS in

the MIC and RC groups was observed between the

1st and 3rd collections (MIC – P = 0�018; RC –

P = 0�011) as well as between the 2nd and 3rd

collections (MIC – P = 0�018; RC – P = 0�011).
Neither groups showed a statistically significant

reduction in cfu mL�1 at any time. Although none

of the treatments decreased the cfu mL�1, it was

concluded that Ricinus communis can improve the

clinical condition of denture stomatitis in

institutionalised elderly patients, showing similar

results to Miconazole.

KEYWORDS: candidiasis, dental care for aged, health

of the elderly, homes for the aged, Ricinus communis
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Introduction

Denture stomatitis (DS) is the most frequent opportu-

nistic infectious disease in the oral cavity, and it is

caused by occasional parasitism by yeast of the genus

Candida. Although DS has a multifactorial aetiology,

Candida albicans is the most important and most viru-

lent organism in its pathogenesis (1). The presence of

this fungus in the oral cavity is considered normal

commensalism (2–4), with percentages ranging from

25% to 50% of the total flora (5). However, a transi-

tion from the normal mucosal condition to a situation

of parasitism or disease can occur when an imbalance

occurs between the host and the fungus (3). Predis-

posing factors for DS include systemic diseases,

immune deficiencies, reduced salivary gland function,

continuous and nocturnal use of a denture (2, 6), use

of broad-spectrum antibiotics or corticosteroids, smok-

ing and dental plaque accumulation due to poor oral

or prostheses hygiene (2, 7, 8).

DS has been reported in 11–67% of denture wear-

ers (7, 9) and in 1�1–36�7% of partial removable den-

tal prostheses wearers (10). Wearers of maxillary

complete dentures show lower pHs and reduced saliva

© 2013 Blackwell Publishing Ltd doi: 10.1111/joor.12039
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flow rates, along with loss of mechanical cleaning

provided by the tongue (11); moreover, the acrylic

resin of these prostheses provide a solid base for yeast

adherence and colonisation (12). Therefore, this

material has a higher probability of developing a fun-

gal infection (13).

Elderly individuals are more susceptible to devel-

oped infections caused by Candida spp. (4, 14). This

population may experience a reduction in salivary

flow, a decrease in immune responses, frequent gen-

eral health problems and daily use of various drugs,

which promote an imbalance in indigenous microbi-

ota, favouring the emergence of oral yeast infections

(15, 16). The high prevalence of complete denture

wearers, changes related to aging, poor oral hygiene

and possible motor limitations, predispose the elderly

to the development of DS (4). Moreover, the vast

majority of institutionalised elderly individuals need

the help of caregivers to fulfil their oral hygiene.

Coleman et al. (17) suggested that caregivers may

influence this care process.

DS may be treated with systemic or topical agents

(4), such as polyenes (Nystatin), Imidazole derivatives

(Clotrimazole) or Chlorhexidine (18). Nystatin and

Miconazole are commonly prescribed (19) but have

been associated with a decrease in the therapeutic

response of DS (20). Furthermore, these drugs cause

adverse effects. Miconazole, for example, may interact

with anticoagulants, phenytoin, terbinafine, antipsy-

chotics, cyclosporin and some statins used to treat

hypercholesterolaemia. Nystatin may cause a bitter

taste, allergic reactions and adrenal insufficiency (19,

21). Therefore, alternative antifungal agents are

needed to deal with DS(20).

To minimise these allopathic side effects, new treat-

ment options have been studied. Microwave disinfec-

tion (22), photodynamic therapy (23) and herbal drugs

showed interesting results(24–27). A mouthwash

(Perioquil), composed of ricinoleic acid, which is syn-

thesised from fatty acids molecules of Ricinus communis,

should be evaluated. Panghal et al. (28) concluded that

Ricinus communis could have significant antimicrobial

activity against clinical isolates of oral cancer, while

other authors found that ricinoleic acid has antimicro-

bial activity against gram-positive bacteria and yeast

(29, 30). Thus, the aim of this study was to compare

the effectiveness of Ricinus communis with Nystatin and

Miconazole in the treatment of institutionalised elderly

with denture stomatitis (DS). The null hypothesis is

that all tested treatments have no clinical and mycolog-

ical effectiveness for DS remission.

Material and Methods

This study was carried out collaboratively by the long-

term care institution Lar S~ao Francisco de Assis* and

was approved by the committee of Ethics of Araraqu-

ara Dental School, UNESP - Univ. Estadual Paulista

(Process 64/08).

A total of 150 patients over 60 years old who were

residents at this institution were examined for oral

disease by one specialised dental clinician. Clinical

examinations were held in a common chair or bed,

depending on the degree of mobility of the individual,

with the aid of a wooden spatula and flashlight. Dur-

ing this evaluation, Newton’s criteria (31) were used

to classify the DS degree into one of the following cat-

egories: Type I- localised simple inflammation or pin-

point hyperaemia; Type II- generalised simple

inflammation; Type III- inflammatory papillary hyper-

plasia (32). Patients with DS had their palate condi-

tion recorded with standard photographs.

The inclusion criteria were male or female adults

older than 60 years residing in the long-term care

institution, with a clinical diagnosis of DS, maxillary

complete denture wearers for at least 6 months, and

not having taken antibiotics or steroids in the last

month. Of the 150 elderly examined, 30 patients

(20%) were selected to participate according to the

inclusion criteria.

For the quantification of Candida spp. (8), mycologic

samples were taken by rigorously swabbing the

inflamed areas of the palatal mucosa using sterile

swabs.† Each swab was individually immersed in a

test tube containing 5 mL 0�9% sterile saline solution

and vigorously vortexed for 1 min to suspend the

organisms. Serial 10-fold dilutions from 100 to 10�3

were plated onto Sabourand Dextrose Agar‡ with

5 lg mL�1 chloramphenicol. SDA plates were incu-

bated at 37 °C for 48 h and then the viable colonies

of Candida spp. were visually quantified to determine

the number of colony-forming units per milliliter

*Araraquara, SP, Brazil.
†CB Products Ind & Com Ltda., Corumbata�ı, SP, Brazil.
‡SDA, Himedia; Biosystems Com. Imp. Exp. Produtos Lab. Ltda.,

Curitiba, PR, Brazil.

© 2013 Blackwell Publishing Ltd
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(cfu mL�1). The procedures were performed in dupli-

cate.

The elderly were randomly divided into three

groups, and different treatments were provided. All

treatments were performed during 30 days. Patients

of the MIC group were treated with Miconazole oral

gel,§ applying the product in the oral cavity,

4 times day�1. In the second group (NYS), patients

used Nystatin,¶ applying an eyedropper on the tongue

4 times day�1. The third group (RC) used the Ricinus

communis** as a mouthwash 4 times day�1. All the

patients received oral hygiene instructions, including

avoiding the nocturnal use of the denture, which

should be immersed in filtered water (200 mL) over-

night.

Two follow-ups were conducted (after 15 and

30 days of treatment). Clinical response to the treat-

ment was registered with standard photographs of the

palate, and mycologic samples were re-taken. There-

fore, clinical and mycologic data could be compared

at baseline, 15 and 30 days after treatment.

The data were analysed by Bioestat 5.0 software

and statistical tests, including the Wilcoxon test (clini-

cal trials) and Student’s t-test (mycological evalua-

tions), both with a significance level of 5%

(P = 0�05).

Results

Of the 30 patients who composed the sample, 24

(80%) were women, and 6 (20%) were men; 24

(80%) were white, with an average age of

81�4 � 9�9 years. All of them were complete denture

wearers: 14 (47%) wore bimaxillary complete den-

tures, 13 (43%) wore only the maxillary complete

denture and 3 (10%) wore a mandibular removable

partial prosthesis.

At the initial clinical evaluation, it was observed

that type II DS occurred more frequently; however,

no significant difference was found regardless of the

degree of oral candidiasis (Newton’s classification)

among the groups (Table 1).

No statistically significant differences were observed

for the degree of DS in any period for NYS (1st versus

15th day – P = 0�06; 1st versus 30th day – P = 0�06;
15th versus 30th day – P = 0�22). However, in groups

MIC and RC, significant differences showing clinical

improvement were observed between 1st and the

30th day (MIC – P = 0�018; RC – P = 0�011) and

between the 15th and 30th day (MIC – P = 0�018; RC
– P = 0�011).

The averages of cfu mL�1 (expressed as log10)

obtained for the experimental groups in each assess-

ment period are shown in Table 2. The analysis of

these data showed no statistically significant differ-

ence in intragroup comparisons (Table 3).

Discussion

In this study, the antifungal activity of Ricinus commu-

nis against Candida spp. was qualitatively (clinical

assessment) and quantitatively (cfu mL�1) evaluated.

C. albicans is currently the most abundant and impor-

tant species of this genus and is known to be respon-

sible for infections in humans, causing vulvovaginitis,

oral thrush, nosocomial infections and candidiasis

(20). Of the 150 institutionalised elderly patients,

20% showed clinical signs of DS with positive results

in the mycological test. According to Aguirre et al. (6),

the mycological test with swabs followed by culture

Table 1. Chi-squared test. Contingence table, with absolute

frequency, of the elderly according to the experimental groups

and the degree of DS observed initially

Groups

Newton’s criteria

TotalType I Type II Type III

MIC 3 5 2 10

NYS 3 3 4 10

RC 2 6 2 10

Total 8 14 8 30

Chi-squared test: v2 = 2�25; P = 0�69.

Table 2. Mean and standard deviation of cfu mL�1 (log10)

according to the experimental groups and treatment periods

Groups

Treatment periods

1st day 15th day 30th day

MIC 4�36 � 0�70 3�87 � 0�71 3�96 � 1�15
NYS 5�10 � 0�98 4�39 � 1�37 4�63 � 1�52
RC 4�45 � 0�74 4�29 � 0�88 4�37 � 0�94

§Daktarin; Janssen Pharmaceutica, Belgium.
¶Micostatin oral suspension; Bristol-Myers Squibb, �Epernon, France.

**Castor Oil Polymer; Perioquil, Poliquil Araraquara Pol�ımeros

Qu�ımicos Ltda., Araraquara, SP, Brazil.

© 2013 Blackwell Publishing Ltd
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of Candida is a good way to sample the denture-

affected mucosa and to demonstrate the presence of

Candida. These authors stated that the presence of

Candida plays an important role in the development

of DS only in some patients, and its role may be more

related to the maintenance of the process than to its

initiation. Regardless of the mycological analyses,

there is a wide variation in the prevalence of DS. In a

systematic review performed by Emami et al. (10), the

prevalence of DS varies from 6�5% to 75�0%, accord-

ing to the populations and characteristics of the

studies.

The results of this study showed a greater frequency

(46�67%) of DS type II (Newton’s criteria), in agree-

ment with the literature, which reports that DS type

II is the most commonly found type of DS (6, 10).

The null hypothesis was rejected based on the data

from clinical evaluation when significant improve-

ment in clinical features of DS after 30 was observed

with MIC (Daktarin) and RC (Perioquil) treatment.

Three and five patients treated with MIC and RC,

respectively, showed clinical resolution of DS at this

time. On the other hand, the use of NYS (Nystatin)

did not reduce DS.

Many studies found clinical improvements with

the use of NYS and MIC, drugs that have been used

for a long time in DS treatment (19, 22). However,

the absence of clinical resolution of DS with NYS

treatment could mainly be attributed to two factors:

(i) C. albicans resistance because NYS suspension is

the first line therapy for management of candidiasis

(33) and (ii) the elderly adherence to the treatment.

RC and NYS have liquid forms, but with different

application techniques; RC was used as a mouth-

wash, whereas NYS was applied over the tongue

with an eyedropper, in less quantity. MIC was used

in the form of a gel applied directly on the lesion,

remaining in contact with all oral mucosa. According

to Bakhshi et al. (18), NYS produces more side

effects, such as a bitter taste, and less satisfaction for

patients. Moreover, it was observed that RC pro-

moted a greater adherence to the treatment among

the patients because it seemed to encourage their

independence.

In contrast to the clinical data, none of the treat-

ments showed a significant reduction in number of

cfu mL�1. Abaci et al. (9) have shown that in the vast

majority of cases, DS lesions are associated with posi-

tive cultures of Candida spp.; however, the diagnosis

of DS does not depend on the performance of myco-

logical tests because C. albicans is a microorganism

found in the oral flora of healthy individuals with or

without teeth (9). According to Farah et al. (4), nor-

mal Candida spp. carriage in 50% of the population is

less than 1000 cfu mL�1, whereas in infected individ-

uals, counts range from 4000 to 20 000 cfu mL�1,

and from a mycological point of view, successful

treatment would be expected to result in a decrease

in fungal colonies from 10 000/20 000 cfu mL�1 to a

few hundred. Banting & Hill (2001) (34) argue that

noninvasive Candida forms may grow in the culture

medium, so even a positive culture, with a high num-

ber of microorganisms, may not necessarily indicate

the presence of the pathogenic form. These findings

may be a possible explanation for the remission of DS

signs without simultaneous decrease in the values of

cfu mL�1 observed in this study.

The search for an alternative treatment for DS has

focused on attractive properties of herbs that lack the

toxic effects of traditional medicines (24, 26). While

the toxicity of Ricinus communis seeds had been recog-

nised for years (35), the process used for obtaining

castor oil used in Perioquil removes toxic (ricin) and

allergenic proteins. Then RC is a viable herbal alterna-

tive with advantages, such as low-cost and antimicro-

bial activity against gram-positive bacteria and yeasts

(30), in addition to its powerful detergent action with

no unpleasant odour or colour (27).

Although there is no scientific study regarding the

use of RC for DS treatment, some possible explana-

tions for it action against bacteria and yeasts can be

found in the literature. The main compound of Perio-

quil (RC) is the sodium ricinoleate. It is obtained from

a saponification of the ricinoleic acid, which is

extracted from Ricinus Communis seeds (36). According

to Mordenti et al. (1982) (37) sodium ricinoleate may

change biofilm formation by decreasing its acid pro-

duction. Moreover, other possible mechanism against

Table 3. Microbiologic analyses; P values of student’s t-test for

cfu mL�1 intragroup comparisons

Comparisons

P values

MIC NYS RC

1st vs. 15th day 0�09 0�08 0�44
1st vs. 30th day 0�46 0�23 0�83
15th vs. 30th day 0�79 0�44 0�74

© 2013 Blackwell Publishing Ltd
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fungi is related to the action over chitin, a long-chain

polymer of N-acetylglucosamine, and the main com-

ponent of the cell walls of Candida albicans (38).

It is known that biofilm formation and microbial

adhesion to the complete denture had some differ-

ential mechanisms. The presence of bacteria on the

surface of complete denture favours the adhesion of

blastopores by co-aggregation (39). Considering that

RC can act against fungi and bacteria, its use, prob-

ably, decreases the microflora virulence by synergis-

tic interaction, which could explain improvements

of DS signs without simultaneous decrease of

cfu mL�1.

This study had some limitations, mainly attributed

to the studied population. It is know that DS treat-

ment can include beyond therapeutic agents, a strict

oral hygiene and good quality prosthesis. However,

institutionally elderly often exhibit poorer oral

hygiene caused by motor difficulties and limited

attendance by the nursing home staff (17). More-

over, it is expected that better results could be

obtained if the performance of institutional staff was

improved by controlling the factors that contribute

to the development and maintenance of DS.

Although all patients were given the same initial

instructions, is of little value to institute drug treat-

ment if factors such as oral and prosthesis hygiene

were not supervised.

Our results suggest the importance of the associa-

tion between drugs treatments and the motivation/

understanding for a correct adjustment of DS risk fac-

tors in institutionalised elderly. In the light of the

mycological and clinical outcomes associated with the

limitations inherent to this study, there is an evident

need to develop preventative programs to diminish

local risks of infections by Candida yeast. Further stud-

ies should be performed with institutionalised

patients, and new formulations of RC should be tested

to reduce yeast of the genus Candida quantitatively.

Conclusion

Within the limitations of this study, it was concluded

that Ricinus communis is an effective treatment for

reducing the clinical signs of DS. Its effectiveness was

similar to that of the treatment with Miconazole, and

it can be considered a viable alternative to conven-

tional treatments in institutionalised elderly.
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