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WENTY-SIX bacterial organisms were isolatcd from nine

samples taken from human teeth affected with caries discase. These
organisms were identified as Lactobacillus lactis (30.8%), Streptococcus
mitis (19.2%), Streptococcus salivarius (15.4%), Staphylocoecus aureus
{11.5%), Staphylococcus epidermidis (11.5%) and Staphylococcus
mutans (11.5%). Sensitivity of the bacterial strains to the antibiotics
cefuroxime (zinnat), ampicillin  (ampicillin), amoxycillin  (amoxil),
norfloxin (noroxin} and erythromycin (erythromycin)} were conducted.
Staphylococcus epidermidis was found to be sensitive te all of the
tested antibiotics, while Staphylococcus aureus shows sensitivity to
amoxycillin and erythromycin only. The two strains were choosen for
further studies. Crystal violet dye solution was found to inhibit the
growth of the two bacterial choosen strains at concentration ranged
between 0.1 and 0.6 pg/ml.While as, the complete growth inhibition
was aftained at 0.6 pg/mi. Sensitivity of Staphylococcus aureus and
Staphylococcus epidermidis to the tested antibistics in the presence of
crystal violet solution at concenfration ranged between 0.1 and 0.6
pg/ml increased with ampicillin, amoxycillin and norfloxin, while the
sensitivity decreased with cefuroxime and erythromycin. The
minimum inhibitory concentrations (MICg) of clove oil against Staph.
aureus and Staph. epidermidis were found to be 7% and 6% (v/v),
respectively. While, the (MICs} of clove oil were observed in the
presence of crystal violet dye to depend on the concentration of the
dye in the agar medium,

Keywords: Human teeth, Bacierial contamination, Antibiotics,
Crystal violet, Clove oil.

The indigenous microbiota constitute a reservoir of potentially pathogenic
bacteria that may infect host tissues (Theilade, 1990 and Marsh & Martin, 1992).
In the oral cavity, indigenous bacteria are often associated with the etiology of
caries and periodontal diseases (Van-Houte, 1994). Oral diseases seem to appear after
an imbalance among the indigenous microbes, leading to the imergence of
potenially pathogenic bacteria (Marcotte & Lavoie, 1988). :
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Caries is a disease that is caused by the activity of microorganisms on
fermentable carbohydrates in dental plaque (Kidd er a/., 1993 and Boston &
Graver, 1994). Streptococcus mutans has been associated with the initiation of
dental caries (Van-Houte, 1994). Salivary immunoglobulin A deficient humans were
found to be more or less susceptible to caries disease (Roberston ef al., 1980).

The procedures used when treating caries do not always eliminate all of the
microorganisms in residual tissues (Kidd et al, 1993 and Boston & Graver,
1994). Therefore, antibacterial solutions for preventing harmfull effects of
bacterial activity has been recommended after cavity preparation to disinfect
dentin (Meiers & Kresin, 1996). Moreover, Yoshii et a/. (2001) assessed the
antimicrobial agents against Strepfococci isolated from odontogenic infections.

Euginol, the main chemical constituent of the volatile oil from clove
(Syzigium  aromaticum) has been used for a long time by dentists through
intracanal route, as a dressing in dentistry, as an analgesic in painful and infective
diseases of the oral cavity and for general oral hygiene (Elujoba e al., 2005).

The aim of the present study was to elucidate the effect of some antibiotics,
crystal violet dye and the natural compound, essential oil of clove, on bacterial
strains isolated from teeth affected with caries disease.

Materials and Meihods
~ Samples

Nine samples were taken from teeth of patients affected with caries disease.
Samples in swabs were taken from the patients, in the Dentistry Department at a
polyclinic in Cairo.

Microorganisms
Twenty six bacterial organisms, isolated from the nine clinical samples, were
used in the present investigations.

Chemicals
The chemicals used in the present investigations were:
A. In vitro antibiotic discs of :
1-Zinnat, CXM, 30 pg (Cefuroxime).
2-Ampicillin, AM, 10 pg (Ampicillin)
3-Amoxil, AMX, 25 ug (Amoxycillin)
4-Noroxin, NOR, 10 ug (Norfloxcin).
5-Erythromycin, E, 10 pg (Erythromycin).
The discs were obtained from Pasteur Lab., Egypt.
B. Crystal violet was obtained from Merck, Germany and the other chemicals
were reagent grade. ‘

Media
The following media were used:
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- TGY broth medium ( gm/l ): Tryptone, 5 gm; yeast extract 3 g, glucose,
1 gm and distilled water, 1000 ml. | '

- TGY agar medium { gm/1 }: TGY broth with the addition of 20 gm agar.

- Blood agar medium : peptone, 1 gm; Lab. Lemco, 1 gm; sodium chloride,
0.5 gm; agar 2 gm; 10 ml human blood and 100 ml distitled water.

Isolation of bacterial organisms from the clinical samples

Swab of each clinical sample was spreaded onto the swrface of TGY-agar
plate and blood-agar plate. All plates were incubated for 18-24 hr at 37 °C, After
incubation, individual colonies were punfied on the surface of TGY —agar '
medium and kept on slants of the same medium.

Identification of bacterial isolates

Identification of the isolated bacterial organisms was carried out accordmg to
Cowan & Steel (1974).
Sensitivity of the bacterial isolates to some antibiotis

The sensitivity of the twenty six bacterial isolates to the antibiotics cefiroxime
(zinnat), ampicillin {ampicillin), amoxycillin (amoxil), norfloxin  (noroxin) and
erythromycin (erythromycin) was carried out using the disc diffusion method according
to the method of Arvidson ef al. (1981) and as recorded by Krivoshein (1989).

Suspension of 24 hr TGY broth culture (0.1 ml) of each bacterial isolate was
spreaded uniformly on the surface of solidified TGY -agar plates. Antibiotic
discs were applied onto the surface of the inoculated plates at a-distance of 25
mm from its center. The plates were incubated for 16-18 hr at 37°C. After
incubation, the results of the test were read by measuring the zone of growth
inhibition around the discs, including the diameter of the disc itself.

The bacterial stram which showed sensitivity to two antibiotic only
{Staphylococcus aureus, No. 7} and the strain which showed sensitivity to all of the
tested antibiotics (Staphylococcus epidermidis, No. 11), were choosen for further
studies. '

Effect of various concentrations of crystal violet dye on the viability of the two
choosen bacterial strains

The effect of various concentrations of the dye solution (crystal violet/H,0)
on the viable count of the two bacterial strains (Staph. auwreus and Staph
epiderimis) were conducted. Fresh TGY culture of Staph. aureus and Staph.
epidermidis, separately, (10°-107, cfu/ml) were used to prepare ten fold dilutions
in sterile saline solution (0.89% sodium chloride/dist. H;0). From each
appropriate dilution, 0.1 m! was spreaded uniformly onto the surface of TGY -agar
plate. The seeded TGY-agar plates contain various concentrations of crystal violet
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dye solution in distilled water which range& from 0.1 to 1.0 ugjn‘d Dutb]iéﬁfé

plates were used for each dye concentration.

All plates were incubated for 18-24 hr at 37°C, after which, the viable count
of each test strain at the various dye concentrations were counted as ¢.f.u./mi.

Effect of combination treatment of various concentrations of crystal violet and
antibiotics on the sensitivity of the two choosen bacterial strains

This study was carried out as follows:
Two groups of TGY-agar plates, edch containing increasing concentrations of
crystal violet solution ranged between 0.1 and 0.6 ug/mt agar, were used.

A group of the plates, in duplicates, were seeded, each with 0.1 ml of fresh
culture of (Staph. epidermidis ) and the other group of plates, in duplicates, were
seeded each with 0.1mi of fresh culture of Staph. aureus as mentioned before.
The antibiotic discs under test were applied on each plate, incubated for 16-18 hr
at 37 °C, after which, zones of growth retardation of each bacterial strain around
the discs were measured as mentioned before.

Antimicrobial activity of the essential oil of clove against the two test strains

The minimum inhibitory concentrains of the essential oi} of clove against
Staph. aureus and Staph. epidermidis was conducted by the agar dilution
method, applied by Hammer et al. (1999) with some modifications.

A final concentration of 0.5% (v/v) Tween 20 (Sigma) was incorporated into
the agar after autoclaving to inhance oil solubility. A series of dilutions of the
clove oil ranging from 1% to 7% (v/v) was prepared in the TGY-agar containing
the tween. The dred plates, in duplicates were seeded, separately, with Staph. aureus
and Staph. epidermidis. TGY-agar with 0.5% (v/v) tween 20 but no oil, was used
as a positive growth control.

Inoculated plates were incubated at 37 °C for 24 hr and the minimum
ithibitory concentrations were determined.

Effect of combination trearment of clove oil and crystal violet dye on the viability
of the two test strains

The same previous experiment was done except that the agar plates for each
tested bacterial strain contains crystal violet dye at concentrations ranging from
0.1 to 0.5 ug/ml combined with concentrations of clove oil from 0.2 to 5% (v/v).

Results and Discussion
The oral microbiota of humans is highly complex and diverse. Some of the
more frequently isolated microorganisms which their distributions vary

according to the habitat, are the Strepfococcus species (Smith er al., 1993). There is
considerable evidence that Streptococcal sp. and Lactobacillus sp. are involved in
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the initiation and progression of caries disease (Loesche, 1986 and Nyvad,
1993). : : :

In the present study, nin¢’'samples were taken from teeth of patients affected
with caries disease. A total of 26 bacterial organisms were isoldted'from the nine
samples {Table 1). oo

TABLE 1. Identification of bacterial organisms isolated from sampies taken from
human teeth affected with caries disease.

Sample Isolate No.

——

Bacterial identification ‘

i

l |  Baeerinio
: |‘ 1 ! Lact. lactis
l A ; 2 - Strep, salivarius
. ! 3 " Sterp. mitis - |
‘ ‘ 4 Iaer 1~ntin .
f B | 5 Strep. salivarius i
\ : 6 Strep. muians : 1
S B Staph. aureus
‘ | 8 Lact. lactis !
‘ C 1 9 Strep. salivarius ;
| ‘ 10 Strep. mitis !
} ] 11 Staph. epidermidis o
‘ ‘ 12 Lact. lactis
‘ D ‘ 13 Strep. mitis !
\ 14 Strep. mutanc l
[ ; 15 Staph. epidermidis ‘
| \ 16 " Lact. lactis -
l E | i7 { o Strep. mitis
i J 18 - Staph. aureus
1 19 i Lact. lactis :

! F ‘L 20 Strep. mitis _ '

G 21 Lact. lactis |
T 22 Strep. salivarius o l
| H i 23 *Strep. mutans Rt
L 24 ¥ Staph aureus o
! : 25 - 1 Lact lactis . o
{ - 26 Staph. epzd'ermadzs _l
i 9samples ! 26 isolated strains i

The results of identification of the bacterial organisms isolated from the
samples {Table 1) reveal that Lacfobacillus sp., Streptococcus sp. and
Staphylococcus sp., were the predominant bacterial strains in the nine clinical

samples.

The percentage of the isolated bacterial strains in relation to the total strains
{26) was presented in Table 2,
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TABLE 2. Percentage of the bacterial strains in relation to the total isolated strains.

|_Bacteria} strain Number of strains | % of isolated strains i
E Lactobacillus lactis 8 30.8 4‘
Sterp. mitis 5 ! 9.2 i
Strep, salivarius 4 154 !
Staph. aureus | 3 | 1.5 i
| Staph. epidermidis ‘ 3 | 1.5 |
_Sterp. mutans 3 ! 11.5 i
| Total No. 26 ! -~ 100% ‘

The percentage of Lactobacillus lactis, Strep. mitis and Strep. salivarius were
30.8%, 19.2% and 15.4%, respectively, While each of Staph. aureus, Strep.
epidermidis and Strep. mutans was found to be 11.5%.

Sensitivity of the bacterial strains isolated from samples affected with caries
disease to some antibiotics

In many cases, susceptibility of a pathogenic organism to a specific
antimicrobial drug is unpredictable (Scott, 1989). Investigators evaluate various
antimicrobial agent levels in teeth extraction sites. They assessed the
antimicrobial activity of the antimicrobial agents against Strepfococci isolated
from odontogenic infections (Yoshii et al., 2001},

In the present study, sensitivity of the isolated twenty six bacterial strains to
some antibiotics is carried out. The results (Table 3) reveal that Lactobacillus lactis
shows sensitivity to the tested antibiotics and it is stable to ampicillin and
norfloxin. Strep. salivarius, Strep. mutans and Strep. mitis are sensitive to
amoxycillin, norfloxin and erythromycin. On the other hand, Swph. aureus show
sensitivity to amoxycillin and erythromycin only and Staph. epidermidis is found to
be sensitive to all of the tested antibiotics.

Regarding to the susceptibility of the antibiotics to the tested bacterial strains,
amoxycillin (25ug) and erythromyecin {10 pg) are susceptible to the 26 bacterial
strains. On the other hand, cefuroxime (30 ug) is susceptible to Lactobacillus
lactis and Staph. epidermidis while ampicillin (10 pg) is susceptible to Staph.
epidermidis only (Table 3).

From the above results it is concluded that Staph. aureus is sensitive to two
antibiotics only and Staph. epidermidis is sensitive to the five antibiotics under
test. Therefore, these two strains were choosen for further studies.

Effect of various concentrations of cristal violet dye solution on the viability of Staph.
aureus and Staph. epidermidis

It was reported that caries can be reduced or prevented through the use of
antiseptics. Faliure to remove all infected tooth structure or to disinfect an area
containing microorganisms, can lead to superinfections with bacteria (Newburn,
1992). Disinfecting the oral cavity preparation prior to its restoration eliminates
the chance of bacteria in a cavity and reduces the potential for both recurrent
caries and postoperative sensitivity caused by residual bacteria (Meiers &
Kresin, 1996).
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TABLE 3. Sensitivity of the bacterial strains, isolated from the human teeth.affected with
caries disease to some antibijotics. ’

I _.._The antibiotics ]
i ) Bacterial Strain Cefur- | Ampi- | Amoxy- [ Norflo-_;r Er}"thro-
I _ | oxime | cillin | cillin | xein | i
F_ ; 1 ! Lactobacillus lactis |l 37 s 45
A 1 2 | Strep, salivarius S 8 3T
\L |‘ 3 i Sterp. minis I s | s 2
i | 4 | Lact lactis 3.6 s 43
1 B | 5 1 Strep. salivarius ' 8 S 35
| I 6 | Strep. mutans IS S 35
@ -7 | Staph. aureus 8 s 23 |
| | & | Lact factis WL 3.7 [ S | 43
Lo 9 Strep. salivarius i S | 8§ 36
% } 10 | Strep. mitis l s s [ 2.1
I | 11 | Swaph. epidermidis | 2.3 1.5 2.5
' 12 | Lact. laciis 35 s 45
- 1 13 | Strep. minis I s S 2.2
: l‘ 14 | Strep. mutans L 8 8 33
C | 5 | Staph. epidermidis | 23 1 14 22
!ﬁ J 16 | Lact. lactis L 35 ir S | 44 G
B 1T | Strep. mitis - 8 19
{1 18- 1 Staph. aureus S S 23
| F 119 | Lact lactis 36 S 4.5 ' .
| | 20 | Strep. mitis L s S 20 25 | 25
G 21 1 Lact lactis 35 5 4.4 i .
l ‘ 22 | Strep. salivarius s s 36
i H | 23 | Strep. mutans 5 8 3.4
i | 24 | Staph. aureus i S | s 2.1
|1 | 25 | Lact lactis [ 36 | S 45
i 1 26 | Staph epidermidis | 24 | 17 2.4
<10 MM : (s) stable
11-15 mm : Weakely sensitive
15-25 mm : Moderately sensitive
> 25 mm : Higly sensitive

according to (Krevoshein, 1989).

In the present study, the antimicrobial effect of crystal violet dye was studied.
The viable count {(c.fu. /ml} against Staph. aureus and Staph. epidermidis on TGY
agar supplemented with crystal violet at concentrations ranged between 0.1 and
0.5 pg/mi was conducted.

The results in Table 4 reveal that, the viable count (c.fu/mi) of Staph. aureus and
Staph. epidermidis decrease with incyeasing the concentrations of crystal violet
dye solution at concentration ranged between 0.1 and 0.5 pg/ml in TGY agar.
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Complete growth inhibition of the two strains was noticed on TGY agar

containing 0.6 ug of the dye / ml medium.

QOkamato ef al. (1992) studied the bactericidal effect of wvarious
concentrations of crystal violet on Strep. sorbinus AHT. They observed the
microbial growth at concentrations of 8, 0.8 and 0.08 pg/ml, while no growth
when the concentration was greater than 80 ug/ml.

TABLE 4. Effect of various concentrations of crystal violet dye on the viability of Staph
areus and Staph. epidermidis.

Concentration of ﬁ,
crystal violet Staph. aureus Staph. epidermidis
(ug/mi) \
0.0 Control 35X10° | 8312 | 9.0X107 | 7.954
0.1 LeX10’ 1 7025 | Loxief 6.000
0.2 57X10° | 5.756 i L1X1¢° 5.041
0.3 5.0x10* l 4.699 6.0X10° 3.788
0.4 T1o20xiet L 4301 25X10° | 3.208
0.5 Lox1e® | 3.00 LOX10° | 3.000
0.6 ND | - ND | -

CF.U.: Colony forming init

The presented data (Table 4) and that obtained by the mentioned
investigators reveal that, crystal violet solution may be used to disinfect the oral
cavity prior to tooth restoration, also to reduce or prevent caries disease
regarding to the effect of combination treatment of various concentrations of
crystal violet dye (from 0.1 to 0.6 pg/m! TGY agar) and the tested antibiotics on
the sensitivity of Staph. aureus and Staph. epidermidis.

The results (Tables 5 and 6) show that the two bacterial sirains can tolerate
crystal violet concentration up to 0.5 pg/ml and no detected growth observed
when the concentration is 0.6 pg/mi.

The data illustrated in Table 5 reveal that Staph. aureus growth in the
presence of various concentrations of crystal violet dye, show sensitivity towards
amoxycillin (25pg) and erythromycin (10 pg). The bacterial strain is stable to
cefuroxime, ampicillin and nerfioxin. It is also noticed that the sensitivity of the
bacterial strain increases with increasing the dye concentration. It becomes
highly sensitive te amoxycillin (25pg) on growth in the presence of crystal viclet
dye at concentrations ranged between 0.1 and 0.5 pg/ml. While, the zones of
inhibition due to erythromycin (10pug) increase on growth in the presence of 0.5
pg/ml, atthough the level of sensitivity does not change at concentrations ranged
between 0.1 and 0.4 pg/ml. On the other hand, sensitivity of Staph. epidermidis
to cefuroxime (30pg) and erythromycin at 10ug (Table 6) decreases when it is
grown on TGY agar containing from (.1 to 0.5 pg/ml crystal violet. The bacterial
sensitivity increases towards ampicillin, amoxycillin and norfloxin in the
presence of the dye solution.

The presented investigation and that reported by other investigators (Scott,
1989) ensure that for the choice of drugs for the treatment of certain infection in
the oral cavity, sensitivity or resistance of the pathogen isolated from the patient
to an appropriate range of antimicrobial drugs must be taken into consideration.
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TABLE 5. Effect of combination treatment of so.me' antibiotics angd various concentrations
of crystal violet dye on the sensitivity of Staphylococcus aureus. :

_ Zone of inhibition in mm at various copcentrations of crystal

| Antibiotic violet {ug/ml)

; 0.0 | ol 02 | 03 0.4 0.5 0.6

[ Cefuroxime s | S S S S S ND

| Ampiciilin s | s S 06 | 07 10 | ND

| Amxoycillin 23 \ 25 25 25 25 30 ND
Norfloxcin S I S S S S S ND

| Erythromycin 1.8 18 ] 18 | 18 [ 18 | 20 | ND

ND : not detected growth

<10 MM - {s) stable

11-15 mm : Weakely sensitive

15-25 mm : Moderately sensitive

> 25 mm * Higly sensitive

TABLE 6. Effect of combination treatment of some antibiotics and various concentrations of
crystal violet dye on the sensitivity of Staph. epidermidis.

Zone of inhibition mm at various concentrations of crystal
Antibiotic violet (pg/mi)
00 | 01 02 03 04 [ 05 06 |
Cefuroxime 23 | 15 1.5 1.5 1.5 15 | ND |
i Ampicillin 15 | 18 20 2.5 2.5 25 i ND |
Amoxycillin 25 23 25 3.0 32 35 | ND
Norfloxcin 1.5 1.5 1.8 26 2.0 20 ND
{_Erythromyein | 28 | 20 2.0 2.0, 20 {20! ND
ND : not detected growth
* < 10 MM : {s) stable
11-15 mm - Weakely sensitive
15-25 mm : Moderately sensitive

> 25 mm : Higly sensitive

Antimicribial acrivity of clove oil agatnst the two test strains

The effect of different concentration of the essential oil of clove on the growth
of Staph. aureus and Staph. epidermidis was studied. The results in Table 7
mndicate that the MIC of the oil against Staph. aureus is 7% (v/v) and that against
Staph. epidermidis is 6% (v/v).

Effect of combination treatment of clove oil and crystal violet dye on the two
test strains

The antimicrobial activity of clove oil together with crystal violet dye against
Staph. aureus and Staph. epidermidis was indicated in Table 8. It is noticed that
the MIC of the oil decrease with increasing the crystal violet dye concentrations
with both bacterial strains. Staph. epidermidis was found to be more sensitive than
Staph. aureus to the combination treatmeni of the clove oil and crystal violet dye.
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TABLE 7. Effect of different concentratiens of clove oil on the growth of Staph. ‘aureus

" and Staph epidermidis.
[ Clove oil cone. Microbial growth *‘l
| (% v/v) L - Staph. aureus __Staph. epidermidis
O(control) D D
l 1 D D
2 ‘ D D
| 3 | D D
4 D D
5 D D
6 D ND
7 l ND ND N
D : Detected growth
ND : Not detected growth

TABLE 8. Effect of combination treatment of clove oil and different concentrations of
crystal violet dye on the growth of Staph. aureus and Staph. epidermidis.

. I Clove oil Microbial growth
Dy:?!ilgcle:‘gmon | (% viv) Staph. aureus Staph. epidermidis
{ 02 T D ‘ 5————
1 | OiS g D
D
{ 0.1 ' 2 D D
| 3 D D
| i D D
0.2 D | D
0.5 D D
i D [ D
0.2 2 D b
3 D. ND
4 ND ND
| S ND ND
0.2 D D |
0.5 D D
z i b D
0.3 2 ND D
3 ND ND
p ND ND
2 ND ND
0.2 D D ‘J
0.5 D D '
1.0 D ND |
0.4 2 ND D
3 ND ND
4 _ND ND
5 ND ND
0.2 D ND
0.5 D ND
1.0 ND ND
0.5 2 ND D
3 ND ND
p ND ND
1 5 e ND ND
D : Detected growth
ND : Not detected growih
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The percent concentrations of the clove oil combined with the crystal violet
dye solufion (pg/ml) that inhibit the growth of Staph aureus was found to be 4%
with 0.1 and 0.2 pg/ml, 2% with 0.3 and 0.4 pg/mi and 1% with 0.5 pg/mi-of the
dye solution. On the other hand, Stuph epidermidis was inhibited by clove oil at
concentrations of 4%, 3%, 2%, 1% and <02 with 0.1, 0.2, 0.3, 0.4 and 0.5 pg/ml of
the dye solution, respectively.

In agreement with the obtained data, other investigators (Hammer er al., 1999
and Lopez et al., 2005) found that the essential oil of clove inhibits the growth of
Staph. aurens.

The obtained data indicated that crystal violet dye may inhance the effect of
antibiotics and also the effect of the essential oil of clove against the test
bacterial organisms used in the present investigation.

Conclusien

For elimmation of the chance of bacteria in the oral cavity, prior to its
restoration and to reduce the potential for both recurrent caries and post operative
sensitivity caused by residual bacferia, crystal violet dye in combination with a
suitable antibiotic or with the essential oil of clove may be used.
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