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ABSTRACT

Enoxolone is a major component of a traditional plant called Licorice. This substance has been found to
contain some pharmaceutical properties including of both antiviral and antifungal activities.
Microbiological studies have identified more than seven periodontopathogens in the periodontal
pockets, which less than 4 species were capnophile. The purpose of this study was to investigate the in
vitro antibacterial effects of enoxolone against isolated periodontopathogenic and capnophilic bacteria.
Total specimens were collected with sterile paper points from the deepest periodontal pockets of 400
patients, and cultured under capnophilic condition using selective media. The isolates were
characterized to species level by conventional biochemical tests. Antibacterial activities of enoxolone
against those microorganisms were investigated by determining minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) methods. In this study, 186 species of
Actinobacillus actinomycetemcomitans (46.5%), 120 species of Eikenella corrodens (30%) and 136
Capnocytophaga species (34%) were isolated from specimens of periodontitis patients. The rate of
periodontitis specimens associated with monobacteria and polybacteria were 105 (26.3%) and 158
(39.5%), respectively. The MIC of enoxolone was 8, 16 and 8 pg/ml for A. actinomycetemcomitans, E.
corrodens and Capnocytophaga species, respectively and the MBC was 16 pg/ml for all species. It is
concluded that enoxolone with above mentioned concentration is effective against isolated
periodontopathogenic and capnophilic bacteria. Iran. Biomed. J. 7 (1): 39-42, 2003
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INTRODUCTION

pharmacological properties including of antiviral and antifungal activities [1-3]. Many studies have
reported that, enoxolone is able to carboxilate the DNA replication and inhibit producing of microbial
toxins and enzymes [4].

Periodontitis is an inflammatory process that extends beyond the soft tissues and into the alveolar bone,
periodontal ligament and cementum. These results were directly obtained from extension of the spread of
inflammation caused by bacterial products [5]. Periodontitis may be defined as a mixed infection affecting
individual or multiple sites within the oral cavity and leading to the loss of the supporting periodontal tissues
[6]. Actinobacillus actinomycetemcomitans [7-1) and other Gram-negative bacteria such as Capnocytophaga
species [11] and Eikenella corrodens [12 have been isolated from the periodontitis patients [13]. Periodontal
disease is also a predisposing factor for the development of infective endocarditis caused by A.
actinomycetemcomitans, as well as E. corrodens [14].

E noxolone (glycyrrhetinic acid) is one of the major components of licorice herbage. It has some
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Based on this background, we were interested to study antibacterial effects of enoxolone against the above-
mentioned capnophilic bacteria, that could provide primary information in formulating different forms of the
drugs such as tooth paste, washing mouth and so on.

Table 1. The periodontitis patients on the basis of sex, age and isolated periodontopathogenic and capnophilic bacteria.

Sex Age
Bacteria Male Female <20 20-29 30-39 240 Total
n % n % n % n % n % n % n %
A. 68 17.0 118 295 8 20 49 12.2 89 222 40 10 186  46.5
Actinomycetemcomitans
E. corrodens 49 12.2 71 17.7 6 1.5 42 10.5 47 11.7 25 6.3 120 30.0
Capnocytophaga (spp.) 74 18.5 62 15.5 7 1.7 38 9.5 63 15.7 28 7.0 136 34.0

MATERIALS AND METHODS

From the deepest pockets of 400 patients who had been referred to the Department of Periodontology,
School of Dentistry, Tehran University of Medical Sciences, microbial specimens were collected by sterile
paper points (Antaeos, Munich, Germany) during September 1999-2000. The specimens were transferred into
a transport fluid medium with 25% glucose [15] to the Bacteriology laboratory, School of Public Health,
Tehran University of Medical Sciences. Then, the specimens were cultured on trypticase soy blood agar, that
comprises bacitracin and vancomycin (TSBV) and also bacitracin and polymyxin (TSBP) media (Difco) and
cultured media were incubated at 37°C under 5% Co, for 24-4&ours . For identification of isolated bacteria,

further investigations were made using biochemical tests including of oxidase, catalase, indole, nitrate to
nitrite, fermentation of maltose, sucrose and lactose [16-20]. Investigation of antibacterial properties of
enoxolone powder (Daru pakhsh, Tehran), against periodontopathogenic and capnophilic bacteria was made
as follow:

The purified enoxolone powder was dissolved in sterile Mueller Hilton broth (Difco) and filtered using 0.5
um pore size filter paper (Millipore). Different concentrations of enoxolone were used to prepare a series of
diluted tubes. For the broth dilution susceptibility test, a standard inoculum of the microorganism (organisms

1 x 0° ml, a 1:500 dilution of a suspension of turbidity equal to a McFarland standard 1.0) was added to an
equal volume (often 1 ml) of each concentration of enoxolone and to a tube of the growth medium without
enoxolone, which serves as a growth control. An uninoculated tube of medium was incubated to serve as a
negative growth control. After sufficient incubation (18-24hours ), at 37°C under 5% COz’ the tubes were

examined for turbidity, indicating growth of the microorganism. The lowest concentration of the enoxolone
that inhibited growth of the organism, was designated the minimum inhibitory concentration (MIC). After the
MIC has been determined, 0.1ml of inoculum from each of the tubes of broth without visible turbidity was
subcultured on TSBV and TSBP media and incubated at 37°C under 5% CO, for 24-4thours . The number of

grown colonies on this subculture after incubation period was counted and compared to the number of
CFU/ml in the original inoculum. The lowest concentration of enoxolone that allowed less than 0.1% of the
original inoculum to survive, was said to be the minimum bactericidal concentration (MBC) [20].

RESULTS AND DISCUSSION

Antibacterial resistance is an important issue that has created a number of problems in treatment of
infectious diseases. The existence of resistance necessitates the investigation about natural anti-bacterial
substances. In this study, the frequency of isolated periodontopathogenic and capnophilic bacteria on the
basis of sex and age of patients are shown in Table 1. The isolated bacteria were 4. actinomycetemcomitans
(46.5%), E. corrodens (30%) and Capnocytophaga species (34%). The rate of specimens associated with
monobacteria and polybacteria were 105 (26.3%) and 158 (39.5%), respectively and bacterial growth was not
observed in 137 specimens (34.3%) (Table 2).

Table 2. The rate of specimens of periodontitis patients associated with monobacteria and polybacteria.
Specimens ( n = 400) Number Percent
Monobacteria (n = 105)
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A . actinomycetemcomitans 71 17.7
E . corrodens 19 4.7
Capnocytophaga (spp.) 15 3.7

Polybacteria (n=153)
A. actinomycetemcomitans 32 8.0
E. corrodens

A. actinomycetemcomitans 52 13.0
Capnocytophaga (spp.)

E. corrodens 38 9.5
Capnocytophaga (spp.)

A. actinomycetemcomitans 31 7.7

E. corrodens
Capnocytophaga (spp.)

Table 3. The sensitivity of isolated periodontopathogenic and capnophilic bacteria to different concentrations of enoxolone.

A. actinomycetemcomitans E .corrodens Capnocytophaga (spp.)
Enoxolone N =186 n =120 n =136
(ug/ml) MIC MBC MIC MBC MIC MBC
n % n % n % n % n % n %
2 0 0 0 0 0 0 0 0 0 0
4 18 (9.7) 0 0 22 (18.3) 0 0 26 (19.1) 0 0
8 81  (43.0) 51 (24.7) 36 (30.0) 21 (17.5) 53 (39.0) 36 (26.4)
16 40 (215 61  (32.7) 45 (375 47 (39.1) 47 (34.5) 59 (43.3)
32 19  (10.2) 29  (15.6) 11 9.1 25 (20.8) 8 (5.8) 19  (14.0)
64 16 (8.6) 21 (11.3) 6 (5.0) 19 (15.8) 2 (1.4) 17 (125
128 8 4.3) 14 (7.5 0 0 8 (6.6) 0 0 5 (3.6)
256 4 2.1 8 4.3) 0 0 0 0 0 0 0 0
512 0 0 2 (1.07) 0 0 0 0 0 0 0 0

A. actinomycetemcomitans and Capnocytophaga species were identified in the highest proportions in the
patients. This was in accordance with other studies [21, 22], where A. actinomycetemcomitans and
Capnocytophaga species were shown to be the most prevalent bacteria in periodontitis. 4. actino-
mycetemcomitans is one of the most strongly active organisms associated with periodontitis and also seems to
play a role in the pathogenesis [9]. Results from this evaluation confirm the complexity of the microbial
composition associated with periodontitis. These results are in accordance with the studies by Socranky and
Haffagee [23] and Mandell [24].

The MIC of enoxolone was 8, 16 and 8 pg/ml for A. actinomycetemcomitans, E. corrodens and
Capnocytophaga species, respectively and the MBC was 16 pg/ml for all respectively and the MBC was 16
pg/ml for all species (Table 3). It has been shown that, enoxolone inhibits DNA replication by carboxylating
and inhibits production of microbial toxins and enzymes [4]. It has synergistic effect if used together with
mouth washing and gels for topical treatment of skin, oral and dental infections [5, 25]. Effectiveness of
enoxolone in viral diseases like influenza, encephalitis and also Candida albican infection in vitro has been
reported and remains to be studied in vivo [1-3]. Further studies to clarify the place of enoxolone in therapy of
infectious disease are suggested.
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