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ABSTRACT

Tooth decay are considered the most common in the world. The study aims to isolation and identification of
important bacteria related to tooth decay, determining the sensitivity of bacteria of certain types of antimicrobial
agents and studying the effect of heavy metals on bacterial isolates. A total (50) swabs were collected from mouths
of patients from both gender and their ages range from 1-60 years which are referred to consult the dental clinics
and specialized centers, in order to isolate and identify the causative agents that associated with oral diseases. The
age stage group of infection rates showed groups (20-40) and (1-20) were the most infected compared to elder
group (40-60) as was the incidence of 44and 32% respectively The antibiotic sensitivity test against the isolates
showed the chloramphenicol up to 83.05% was the higher effect sensitivity of Gentamicin and Rifampicin up to
81.35% .While streptomycin 16.94% and penicillin G 64.40%. Also, these differences were found have lower effect
for isolates against (7) heavy metals, where it showed resistance to Siver nitrate, Iron chloride, Zinc chloride, lead
acetate t0100%, while appeared sensitivity to mercury, cadmium and copper sulfate by 100,86.44and 1.69%
respectively.
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INTRODUCTION

Tooth decay is one of the most common infectioseales affecting millions of people globally [@pe of the
occasional factors for the disease is dental bipfivhich is the bacterial charge that forms perm#pen the tooth
surfaces [2]. Hazard factors of the disease compbaesuitable salivary flow, low quality of saliyabuffer,
incomplete fluoride exposure, and increase consiomif sugar [3]. Caries indicate to the centralizenolition of
susceptible dental hard tissues by acidic by prsdinom the bacterial fermentation of dietary cémjdrates [4]. It
is a chronic disease that advances tardily in ex@rpeople. It can be seen on smooth, hole andddsurfaces of
the crown and root of a tooth. According to the WHSD — 90 % of school children worldwide have déntities
[5].This decay is the result of the interactiontleé oral micro flora plaque , the tooth surfaceyrishment and the
oral environment over time and results in a carioagn of the tooth enamel [6]. However in recerdrgeoverall
happening of this disease has fall in industrialinations, caries average are increasing in dpire nations [7].
Moreover, caries spread is not evenly dole outszctbe population and communities with the highegipening
are generally those in lower socioeconomic grobtipsttave finite access to adequate oral health[8arkn spite of
the fact that studies display a decline in camethé US , 10 billion are spent in this countrytegiear on treatment
of tooth decay [9]. In other industrialized natiaheh as the UK and China, caries prevalence impasé contract
has been over 50 % in children. In developing coesit where oral health care is safely low avadaldaries
average are increasing at an alarming rate. Stuitiae in the past contract in nation such as thre, Pdexico,
Philippines and Taiwan, detected caries in 75% @® children [10].
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Mutants streptococci a group of cariogenic baatesre implicated in the initiation of dental eari [11]. In
addition to Mutants streptococci, Lactobacillusether group of bacteria that is substantial exdbvelopment of
caries. Lactobacillus does not avidly colonize log tooth surface, but it may be transiently foumdhie oral cavity
including the dorsum of the tongue [1]. Lactobauslls not important in dental caries pointing .\Whit is possible
to play an important role in the caries advancenid2. Due to the positive consortium betweenvsalf levels of
both of bacterial with caries and the relevancetto§ combination to carbohydrate exhaustion , ceuwit
Streptococcus and Lactobacillus may, potentialsil not only as a caries hazard foreteller bs @ls an indicator
of carbohydrate consumption. [1S{reptococcus mutans is excessively accepted as one of the most substant
etiologic agents in caries evolution and has béenva to directly cause caries in germfree and $ipggathogen
free rat models. However, happening of caries e found withouB. mutans and high percentages fmutans
have been recovered from non-carious persamaytans remains the most combined species associated aviidsc
Also, in gnotobiotic and specific germfree roderdd®ls, they have the paramount potential for gdimgraaries
[14]. DespiteS. mutans has various properties that raise its cariogenicdiust biofilm pointing in the presence of
dietary sucrose is a stringent component in theldgwment of caries.

Therefore, the aim of this study was to iBofaand identification of important bacteria reldtto tooth decay
and diseases of the mouth the other, determiniagsémsitivity bacteria of certain types of antirolial agents,
studying the effect of some heavy metal for baatésblates .

EXPERIMENTAL SECTION

I solation of microbial isolates from patients

Collection of samples: specimens have been celfent this study from the dental unit in the healémter and
dental clinics in Gambang, Malaysia with the assisé of the dentist and by using sterile swabs tilomiddle
nutritious carrier for age 1 to 60 years both ofidgrs. Collected samples were transferred to therdaory of
Universiti Malaysia Pahang.

Microbial culture Samples from the mouth of patients were culturechatnient agar plates and were incubated at
37° for 24 hours then purified and cultured ondaraslants and kept in the chiller until use.

Antimicrobial Activity test Using Disc Diffusion M ethod

Antibiotic sensitivity test

All antibiotics used in this study from Mast di%c, Mast Diagnostics , mast group Ltd., mersey.sifi¢. Except
penicillin G from Oxoid Ltd. Basingstoke. HampghEngland and streptomycin prepared in laboratngibiotic
disc(Amoxicillin 10pg, Neomycinl10ug, Ampicillin 1@ Tetracycline 10 pg, Gentamicin 10 pg, Chloramutod
10 pg, Penicillin G 10 ug, streptomycinl0 ug, Rifgem 5 pg.

Muller- Hinton agar from Hardy Diagnostics was mma according to the manufacturers recommendations
autoclaved at 123C for 15 minute, then the medium was cooled to @5 and poured into the plates, allowed to
set on a level surface to a depth of approximadeiyn. Inoculums from primary culture plates werepared by
touching 3-5 colonies with a swap and transferred plate and mixed with two drops of sterile distater, then
spread in three plates.

The nine antibiotic discs were placed on to thecihated plates. Then putted into the chiller formi and then
incubated at 37 °C, after overnight incubation diemeter of each inhibition zone was measuredracdrded in
mm [15].

Heavy metals activity test

Prepare concentratioPrepared concentration 10 ug / ml for (7) lyeaetals (Silver nitrate, Iron chloride, Zinc
chloride, lead acetate, copper sulfate, cadmiumraactury) that used in experimental. The stocktgmiu was
prepared for concentration and the filter papec dims prepared and uploaded with 25 pl of heavyalraatd
continue as previous mentioned [16].

RESULTSAND DISCUSSION
Patients Isolates
In this study, has been obtained from the moutt&0gdatients in different ages and both of gendétts percentage

of 54% males and 46% females , as shown bactedayaast (59) isolates in the table and Figurehalt been
shown the primary isolation of samples.
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Table 1- Primary isolation of samplesand percent ageswith gender

Patient No. | Gender | Age | IsolatesNo. | Patient No. | Gender | Age | IsolatesNo.
1 M 30 1 26 F 29 1
2 M 5 1 27 M 30 1
3 M 28 1 28 M 37 2
4 F 48 1 29 M 60 NG
5 M 19 2 30 M 19 1
6 F 23 2 31 F 12 1
7 F 17 1 32 M 5 1
8 F 10 1 33 F 24 2
9 M 52 1 34 M 19 2
10 F 29 1 35 F 51 1
11 F 53 NG 36 M 44 1
12 M 46 3 37 M 3 1

13 F 58 3 38 M 3 2
14 F 45 2 39 F 35 2
15 F 29 NG 40 M 32 1
16 M 26 1 41 F 7 NG
17 F 26 1 42 F 30 NG
18 F 20 1 43 F 26 1
19 F 6 1 44 F 31 1
20 M 22 1 45 M 18 2
21 F 30 2 46 M 28 1
22 F 47 1 47 M 33 1
23 M 5 1 48 M 60 1
24 M 24 1 49 M 49 1
25 M 18 1 50 M 24 1

M: male, F: female, NG: not growth

The impact of age stage group on the infectionsrafethe tooth caries showed the age stage group20-40
years) and (1-20 years) were the most of the iafecbmpared to elder group (40-60 years) , astiheasicidence
of 44% and 32% respectively.

Age stage group
50
40
30
20

10

1-20 years 20-40 40-60

Fig 1- Percentage of isolates accor ding to age group

The study confirmed that children and the youngermaore susceptible to mouth infection. This maylbe largely
to reasons related to immune shortages of thetadgueople in these age groups as well as consmesiof health
or other factors related to nutrition and publi@altie that increase the rates of infection in pasiesf the children
and the younger [17] stated that children are nsoszeptible to the bacteria that cause decay. Md@bsis of the
infected children appear to have teeth mutans wéthdifferent kinds and with high rates. Also, tfrequent
consumption of sugar play an important role initifection with emphasis on the role of the moth&aasource of
transmission of disease from her infected teetheilobaby, where the levels of these bacteria witlthers are
similar to those found at their children.
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Gender

56
54
52
50
48
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42

Male Female

Fig 2- Per centage of isolates accor ding to gender

Age stage group relate with Gender

The impact of age stage group on the infectiorateelith gender rates of the tooth caries showedatie stage
groups of (20-40 years) and (40-60 years) weresittmdar of the infected with gender compared tstfiige stage
group (1-20 years) , as was the incidence of 2G#e mnd 12% female .

Age stage group relate with gender

25
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0
1st age 2nd age 3th age
stage group stage group stage group

E male mfemale

Fig 3-Age stage group relatewith Gender

The Sensitivity of Bacteria to Antibiatics.

Data represented in Figure 4 show the percentaggtisity of bacterial isolates against nine arttis, where it
showed they were streptomycin and penicillin G 466964.40% respectively. While noted the highessgwity to
antibiotics was chloramphenicol (83.05%), simikagensitive for Gentamicin and Rifampicin with (85%).

The current study showed that the chloramphengtthé best of antibiotic in its influence on theteaial isolates
taken from the mouth, followed by the antibiotic rB@Emicin and Rifampicin. The antibiotic tetracyein
Ampicillin, Neomycin, Amoxicillin are less effectevon the bacterial isolates. One of the resulthawe noticed
that the bacterial isolates showed variation irr tfesistance to antibiotics of the group of amiyogsides, the ratio

of sensitive to Neomycin 74.57%. The percentageserisitive to Gentamicin by 81.35%. The resistare t
aminoglycosides antibiotics increased notably iergé times, Livermore and Winstanley, 2001 studied
Relationships between antibiotic and mechanismatse presented to allow full interpretative readfog those
testing wide panels of drugs versus isolates. [E8]denced by the results of the current study, rifegority of
bacterial isolates possessed prescription relgtikigh resistance to antibiotics represenfddctam (Ampicillin,
Amoxicillin, Pencillin G). The high bacterial resistance to antibiofidactam due to several mechanisms, came our
results are compatible with Cherian and Manjuna@®3 during their study that extended spectrum laetamase
producing enterobacteriaceae in a tertiary car@itedsn Trinidad and Tobago [19]. The results biststudy also
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showed the high resistance shown by the bactso#tes to streptomycin explains the mechanisrhefésistance
to this antibiotic. The study also shows an indreasesistance to tetracycline, it is believed tthas resistance
resulted from the presence of plasmids that encesistance to the antibiotic which moves signifibarKoo and
Woo, 2011 during their study that distribution amdnsferability of tetracycline resistance determits inE.
coli isolated from meat and meat products reported tiathigh prevalence of tetracycline resist&atherichia
coli in meat may be due to the high transferabilityetfacycline determinants [20]. It is noted durthg study that
the lowest resistance showed by the bacterial tes®lavas to chloramphenicol, Gentamicin and Rifampitt
appeared that most of the bacterial isolates wensitive to these adversaries and may be due pomes to the
majority of the isolates of these two adversariebding of limited use antibiotics at the presémietin hospitals,
leading to increased resistance to antibiotics lbanpassed as determinants responsible for drugtaese to
antibiotics by plasmids.

S
g 90 : _
g3 T — .
c
S 60 ;_'
@ 50 -
2 40 V]
230
= 0
5 20 -+ -
c 10 e
&)) 0 T T T T T T T T 1
. . - - & > o

g,\\\\(\ Q\(’\Q @AOQ . \.0\\@ o@\“ & y & @\\OQ R

O Q Q > 2 S

3 NN

& E S &
© L o8
&
Antibiotics

Fig 4 -The percentage sensitivity of bacterial isolates antibiotic

The Sensitivity of Bacteria to Heavy M etal

The results shown in Figure 5 that the resistamcesansitive percentages of bacterial isolatesrskeavy metals,
where it showed explain the highest resistanchetavy metals, Silver nitrate, Iron chloride, Zirdaride ,lead
acetate (100%), while appeared sensitivity to mmg(d00%), cadmium (86.44%) and copper sulfatéq%).
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Fig 5 - The percentage of bacterial isolates sensitive of heavy metal

The results of this study also showed the highstaste shown by the bacterial isolates to silveat@. Starodub

and Trevors ,1990 reported that Thirty nine petage of bacteri&. coli resistance silver [21]. That is proof of
bacteria resistance silver of an agent modificatibmtervals the microorganism ordering. Silvesisgance is stable

at intervals a microorganism population and trassible to sensitive recipient strains by conjugatior
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transformation in vitroSilver ,2003 found link between Bacterial silvesistance and molecular biology by uses
misuses of silver compounds [22] Bacterial reststaio silver will arise , Gupta et al 1999, repdrtieat Molecular
basis for resistance to silver cationsSsEimonella and they are found that the high resistance sifterminant
from a hospital burn ward Salmonella plasmid corgaiine open reading frames, arranged in three urehsnd
divergently transcribed RNAs [23].We have notichdttthe bacterial isolates showed resistance & JeOne of
the mechanisms that microorganisms use to avoidotieity of heavy metals of no biological perfoisito limit
their movement across the cell envelope . Jarostkai and Piotrowska 2014 studied that the mairhar@ésms of
lead resistance, cell exclusion, and ion effluxtte cell exterior and noted the cytoplasm membizma natural
barrier for lead, since the practical teams of marmacromolecules are concerned in binding this matgram-
negative microorganism, [24] . Evidenced by theultssof the current study, the majority of bacteignlates
possessed prescription relatively high sensitiveMiercury. Barkay and Miller, 2003 studied bacteniaércury
resistance from atoms to ecosystems so reportédti@aor more proteins apparently involved in tpaows genes
conferring occur on chromosomes, plasmids, andsp@sons and their operon arrangements can be djuéese,
structural genes, several of which are modularteime protects host cells from this toxic meta®5][ The data
obtained during this study clearly shows that vgi¢imsitive microorganism of cadmium. This may be ldugely to
reasons related to less concentration from cadnmarease the rates of sensitive isolates. Cohahl&190 , studied
that the effect of zinc and cadmium ionskEstherichia coli and they were noted that exposuréo€oli to various
concentrations of these ions resulted in an inerefishe total protein and the metal binding prgeamount in the
cells. The activity of alkaline phosphates waseaisthe presence of these ions [26]. The heavaln@ipper was
less effective on the bacterial isolates. Micheld &Vilks, 2005 reported that Copper alloy surfaleage intrinsic
properties to destroy a large variety of microoigars during their study that effect Copper alldysman
infectious disease [27].

CONCLUSION

Results of the study showed that the rate of toatfes was highest in the second age group 44%ethudts of tests
proved the antibiotic sensitivity, the optimal #@mndtic for the tooth caries are chloramphenicol .(836),
Gentamicin and Rifampicin (81.35%). The resultshig study showed an increase in the proportioresittance all
heavy metals except mercury (100%), cadmium (86)4#9% copper sulfate (1.69%).
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