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ABSTRACT

The goal of this study was to determine the effect of psychoactive substances (drugs) on the presence and frequency of oral Candida species and
Candida dubliniensis. Materials and methods: For the purpose of achieving the set goals, we chose a sample. Sixty bed-ridden patients from the
Institute for Alcoholism and Other Addictions in Sarajevo Canton, both males and females between 18 and 60 years of age, were included in the
research and assigned to two different groups (alcohol addicts and opiate addicts). After extensive anamnesis and a clinical examination, samples
of oral epithelia were taken for microbiological identification. Two confirmatory methods were used for the identification of Candida species:
the blastesis test and cultivation in a chromatophilic medium (Chrom agar). A yeast assimilation test (API test) was used for the identification of
non-albicans Candida. A separate test was used to identify Candida dubliniensis (PAL agar). Results: The results of the microbiological analysis
confirmed the frequency of Candida albicans (43%) in psychoactive substance addicts, as well as an increase in non-albicans Candida regardless of
the type of addiction (34%). The presence of Candida dubliniensis was proven in psychoactive substance addicts (23%) and it was confirmed that
the frequency of bacterial adherence of Candida dubliniensis is directly proportional to the duration of the drug-addiction.Conclusion: The abuse
of psychoactive substances has an effect on the frequency of albicans and non-albicans species of oral Candida. Based on the findings, we have
concluded that psychoactive substances (opiates and alcohol) lead to an increase in oral Candida dubliniensis regardless of the type of addictions.
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1. INTRODUCTION

The World Health Organization has defined drugs or psycho-
active substance as any natural or synthesized drug that, when
introduced into the organism, can alter one or several functions
of the organism. Drugs are divided into hard and soft drugs.
Hard drugs cause strong psychological and physical addiction
(heroin, cocaine). Soft drugs have a moderate potential for psy-
chological addiction, but alow grade of physical addiction. These
are: alcohol, amphetamines, nicotine, hallucinogenics, caffeine,
marijuana (hashish), organic solvents etc. (1, 2, 3).

Psychoactive substances may be introduced into the organ-
ism in several ways: orally (alcohol, pills), by smoking, inhaling
(marijuana, cocaine, opium), nasally (cocaine, heroin), subcu-
taneously and intravenously (heroin, cocaine).
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Psychoactive substances (drugs) have a vast effect on oral
health. Oral changes depend on the type of drug and the du-
ration of use. Changes in the oral epithelia are not pathogno-
monic to psychoactive substance addicts. The most common
oral changes that can be related to psychoactive substance
addiction are: Candidiasis mucosae oris; Cheilitis angularis,
Glossitis rhombica mediana, Candida leukoplakia, Hypercera-
tisis mucousae oris, Xerostomia, Gingivostomatitis ulceromem-
branacea, Lingua nigra villosa, Stomatitis aphthosis recurrens
(SAR), Erosiae mucosae oris, Herpes simplex, Morsicatio mu-
cosae oris, Bruxism.(4). Psychoactive substance (alcohol, opi-
ates) addiction in patients leads to immunosuppression, which
favors an increased incidence of opportunistic infections. Oral
candidiasis is an opportunistic infective state caused by fungus
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of the Candida genus, of which Candida albicans is the most
pathogenic, and selectively pathologically adheres to oral epi-
theliaand causes oral diseases (5). Of other non-albicans species
with a high incidence of clinically manifested candidiases, the
following stand out: Candida dubliniensis, Candida glabrata,
Candida tropicalis, Candida crusei, Candida parapsilosis, Can-
dida stelatoidea, Candida kefyr, Candida guillermondi (6). A
large number of epidemiological studies show an increased in-
cidence of infections (epithelial, dermatological, hematogenous,
and disseminated) caused by fungus which are not Candida
albicans and belong to the non-albicans species.(5, 6) The most
recent research is aimed towards the identification of Candida
dubliniensis due to its pathogenicity, frequency, and resistance
to antimicotics, especially in HIV patients, most of whom are
intravenous drug users. Candida dubliniensis, as compared to
Candida albicans, is a rare member of endogenous microflora
in immunocompromised test subjects, and has a lesser ability
for colonization and infection (7, 8).

Modern findings point to a relation between the consump-
tion of psychoactive substances (drugs), the duration of the
addiction and the type of drugused, and the frequency of oral
Candida dubliniensis. The research of Rocchi et al. in 2007
confirmed the correlation between Candida dubliniensis and
the duration of heroin use (9). In 2009, Rooban et al. tested
oral health in addicts to various types of drugs (opiates, cocaine,
marijuana) and determined a highly significant correlation be-
tween oral Candida dubliniensis and the duration of drug use,
as well as the type of drug used (10).

of the suspension was placed on a slide and observed under a
microscope at a magnification of 40x. A positive test was the
germination test, which pointed to an occurrence of Candida
albicans. The positive culture was placed in a chromatophilic
medium (Chrom agar) and, following the incubation period of
24 to 48 hoursata temperature of 37°C, was tested for 4 species
of Candida, based on color differentiation (Candida albicans,
Candida tropicalis, Candida glabrata, Candida crusei).

During further analyses, all cultures of Candida albicans
(confirmed by the aforementioned methods) were placed in
PAL agar medium. The culture incubated at 30°C for 24 to 48
hours (Candida dubliniensis requires higher temperatures for
growth). Ifan increase in yeast colony size was noted, a solution
was prepared and observed under a microscope at a magnifica-
tion of 40x. A positive finding of chlamydospores confirmed
that the observed yeast was Candida dubliniensis.

3. RESULTS OF MICROBIOLOGICAL ANALYSIS
Within the examined sample, Candida albicans was present
in 43% of patients. Non-albicans species were isolated in 34.3%
of patients. Candida dubliniensis was identified in 23% of the
patients who were addicted to psychoactive substances. The
following Candida species were found in Group A (alcoholics):
Candida albicans - 6 patients (37.5%), Candida tropicalis - 1
patient (6.25%), Candida glabrata — 3 patients (19%) and Can-
dida crusei - 1 patient (6.2%). In Group B (opiate addicts), the
following were found: Candida albicans — 9 patients (47.4%),

Psychoactive substance addicts are high-risk pa-

NON-ALBICANS

tients for AIDS and Candida infections, the incidence ALBICANS TROPICALIS GLABRATE  CRUSEI DUBLINIENSIS
of which is constantly increasing. These patients often Noo % No. % No. % No. %  No 9

show high resistance to therapeutic treatment, therefore, ¢ ,0 6 3750 1 625 3 1875 1 6.25 5 3125
special significance is given to specific microbiological )0 p 9 4737 1 52 1 52 5 2632 3 1579
procedure which isolate and confirm the presence of 7/ 15 486 2 571 4 1143 6 1714 8 2286

non-albicans species, as well as the targeted identifica-
tion of Candida dubliniensis.

Table 1. Frequency of Candida species by groups (non-albicans species

conjoined)

2. MATERIALS AND METHODS

Sixty bed-ridden patients from the Institute for Alcoholism
and Other Addictions in Sarajevo Canton were included in the
study; these were separated into two groups: Group A — Alcohol
addicts and Group B — Opiate addicts, ranging in age from 18
to 60, and including both genders. After extensive anamnesis,
both extra oral and intraoral examinations of oral epithelia were
performed, and an oral epithelia sample was taken for micro-
biological identification. The microbiological procedure was
performed at the Institute of Microbiology, Immunology and
Parasitology at the University Clinical Center. The cultivation
of Candida species was first performed on Saboraud dextrose
agar and was then placed inside a thermostat set to 37°C for 48
hours. A growth in the colonies was detected after the incuba-
tion period, and showed divergence in color, shape, and size.
Yeast assimilation test (API test) was used for the identifica-
tion of the non-albicans Candidae. As Candida dubliniensis
is a variety of Candida albicans, specific tests were used for its
identification (PAL agar). Two confirmatory methods were used
to identify the Candida species: the blastesis test, and cultiva-
tion in a chromatophilic medium (Chrom agar). The blastesis
test was performed by incubating the yeast suspension in a
thermostat for 3 to 4 hours; following the incubation, a drop
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Candida tropicalis - 1 patient (5.3%), Candida glabrata — 1 pa-
tient (5.3%) and Candida crusei - 5 patients (26.3%). Candida
dubliniensis was identified in 8 patients—5 patients in Group A
(31.25%) and 3 patients in Group B (15.8%). (Table 1, Figure 1).

Grupa A Grupa B Ukupno

|IALBICANS DONON ALBICANS ODUBLINIENSIS |

Figure 1. The incidence of Candida by groups (non-albicans
conjoined)

The chi-square test (p=0,55297) confirmed that there is no
significant deviation in Candida incidence frequency between
the two groups. Candida albicans was the most common, found
in 42.86% of patients: 37.5% in Group A and 47.5% in Group B.
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Group B had 3 patients with confirmed Candida dubliniensis
(15.8%), while there were S such patients (31.25%) in group A.

510 10 yrs. 10to15yrs.  Over 15yrs. Total
Group A 0 0 5 5
Group B 1 2 0 3
Total 1 2 5 8

Table 2. Incidence of Candida dubliniensis in correlation with the
duration of drug use

Candida dubliniensis was found in 8 patients, i.c. in 13.33%
of all patients. 5 patients were identified in Group A (62.50%),
and 9 (37.50%) in Group B. All patients in Group A found to
have Candida dubliniensis consumed alcohol for more than 15
years, while in Group B the appearance of Candidae dubliniensis
is shown in the first two observed time intervals. The presence
of Candida dubliniensis in psychoactive substance addicts was
shown (23%), and it was confirmed that the frequency of bacte-
rial adherence of Candida dubliniensis is directly proportional
to the time interval of the drug addiction. (Table 2)

4.DISCUSSION

The implications of Candida species on the oral cavity are
common. The Candida species is an opportunist and will lead
to an infection if there are predisposing factors present. The
virulence of Candida depends on the ability to adhere to the oral
epithelia of the host, the production of filamentous growth, and
the discharge of hydrolytic enzymes. The continued increase in
fungal infection incidence, new fungal species, and resistance
to antifungal therapy presented a challenge to research in this
domain (11). In their work, Baradkar et al. tested the clinical
and microbiological state of oral epithelia in intravenous addicts.
More than 60 patients were included in the study. Candida spe-
cies were found in 50 patients. The most common was Candida
albicansat70%, Candida parapsilosis at 15%, Candida Glabrata
at7.5%, Candida tropicalis at 5% and Candida dubliniensis in 1
patient. This study has shown the prevalence of oral candidiasis
in intravenous addicts (12). The research of Kosalec et al. showed
Candida albicans as the most commonly occurring, but also
found a rise in non-albicans species (30%) (13). Immunosup-
presive states and antiviral therapies are significantly linked to
the increase in candidiases (14). Our research, performed on a
sample of 60 patients addicted to alcohol and opiates, identified
Candida albicans in 43% of patients. Group A showed 38%,
while Group B showed 48%. Of the non-albicans species, the
most commonly occurring was Candida crusei with 26% in
Group B and 6% in Group A. Candida glabrata was present in
10% of the patients in Group A and 5.2% of Group B. Candida
tropicalis was also identified and was equally distributed among
both groups. The chi-squared test (p=0,55297) confirmed there
is no significant deviation in the appearance of Candida between
the groups. The most common is Candida albicans. Our results
concur with the results of the authors cited herein. New studies
show that the incidence of non-albicans species and Candida
dubliniensis continues to increase. Candida dubliniensis is a
fungal species whose growth was long considered to be pathog-
nomonic to HIV infections, but its presence is now being proven
in other diseases as well. Polacheck et al. have isolated Candida
dubliniensis in hospitalized patients in Jerusalem. They believe
the high incidence of Candida in psychoactive substance ad-
dicts is caused by the activity of alpha-adrenergic receptors in
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the blood vessels of salivary glands, leading to vasoconstriction
and thus causing a decrease in the production of saliva (15,16).
Suhail et al. confirmed a significant incidence of Candida dubli-
niensis in immunosuppresed patients; of the 7 isolated Candida
dubliniensis samples, 5 were found in the saliva and one each
in a vaginal sample and a urine sample (17). Jewtuchowicz et
al. identified Candida dubliniensis in a sample of 240 patients
who were alcohol and drugaddicts. The incidence of Candida
dubliniensis was 4.6% in the subgingival biofilm (18, 19). Our
results concur with the results of the aforementioned authors
on the incidence of Candida dubliniensis in HIV-negative pa-
tients addicted to psychoactive substances. Candida dublini-
ensis was found in 31.25% (5 patients) of patients in Group A
(alcoholics) and 16% (3 patients) in Group B, which confirms
that alcohol addiction with all its immunological imbalances
and local condition of oral health provides an ideal medium for
the development of Candida dubliniensis.

5. CONCLUSION

All of the above may lead to conclude that the abuse of psy-
choactive substances has an effect on the incidence of Candida
species (Candida albicans and non-albicans species). The pres-
ence of Candida dubliniensis was proven in psychoactive sub-
stance addicts, regardless of the type of addiction, and a direct
correlation between the frequency of bacterial adherence of
Candida dubliniensis and the duration of substance addiction
was confirmed as well.
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