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This study is conducted to isolate and diagnose the aerobic bacteria 

species and fungi causing dental caries from children under twelve years 

who suffer from dental caries of both gender. During the period from 29 

July to 9 December 2019, collecting fifty-nine specimens from patients 

who infected dental caries admitted to Al Afraz Health Center and 

outpatient clinics in the Samarra city. The result of isolation and 

diagnosis, seven bacterial types were shown in addition to the yeast like 

Streptococcus mutans, Staphylococcus epidermidis, Staphylococcus 

aureus, Candida albucans, Escherichia coli, Pseudomonas aeruginosa, 

Klebsiella Sp, Proteus mirabilis. Of the 59 patients with teeth decay, the 

Streptococcus mutans  had scored the highest rate 26% of the total 

infections, followed by Staphylococcus epidermidis 22% while the lowest 

rate was scored by Proteus mirabilis 1% 
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Introduction 

Dental caries is one of the most common chronic infectious diseases in the world [1,2]  

which involve initial  demineralization of tooth followed by destruction of the organic phase 

of the dentine [3]. Tooth decay is chronic and progressing slowly over many years, and an 

important number of bacteria already present in the oral cavity cause these infections , and 

the body's immune system cannot determine these injuries and build immunity against them 

over time, and in the absence of appropriate treatment they develop leading to the tooth and 

surrounding tissues are damaged [4]. The mouth contains several types of bacteria, but a 

small number of them being caries, as the bacteria interfere with each other for adhesion and 

formation of biofilms, including (Oral Streptococcus( [5]. 

 Tooth decay begins during a series of complex chemical reactions and as a result of the 

microbial activities associated with the formation of biofilms on the dental plaque, which 

leads to the removal of minerals from the calcified tissue of the teeth and the decomposition 

of organic components [6]. The carbohydrates in the diet are the main energy source under 

anaerobic conditions, which lead to the production of organic acids, which in turn reduce the 

pH to about pH 4.5, on the surface of the teeth, which causes the removal of minerals [7].  
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Therefore, the factor that causes decay is the production of acid and pH affected by the 

presence of bacteria and consume a lot of sugars [9,9], decay originates at first in a white spot 

without pain, and this spot develops and cavities appear with the appearance of pigments 

Brownish discoloration, and once the decay reaches dentine pain appears, due to thermal 

stimulation or because of eating sweets, food or sour drink [9,10]. The bacterial infection that 

leads to this disease is a chronic infection type that can continue and progress until the tooth 

is lost [11,12]. 

Although Streptococcus mutant is implicated as a major causative agent in dental caries, 

but that there are some people who have caries and do not have high levels of detectable 

levels of S. mutans where we found ratios of other bacterial isolates represented by 

Staphylococus, Candida and some types of Enterobacteriaceae, although Candida sp. is 

commonly found in the mouth, but it is usually an opportunistic pathogen [13,14]. The ability 

of Streptococcus to produce smooth surface decay is related to its ability to produce an 

adhesive matrix of sugars around bacterial cells. This matrix contributes to variety of 

properties related to decomposition, bacterial protection, and adhesion. For these reasons, 

streptococcus has specific carcinogenic characters and is considered the main factor in tooth 

decay [15]. 

 

Materials and methods 

Sample collection and identification 

The study includes collecting 59 samples from outpatient who suffer from dental caries 

and patients attending a dental clinic in the secretarial health centre in Samarra during the 

period from 29 July to 9 December 2019. Using sterile cotton swabs, samples were taken from 

the tooth under the direction and supervision of the specialized physician with filled in 

questionnaire forms. The questionnaire information included the names of the patients, age, 

place of residence, history of the disease, and the nature of the food intake. 

Samples were diagnosed by culture in medium such as blood agar, MacConkey agar, 

mannitol salt agar, and incubated at 37°C for 24 hours. After incubation, the colonies are 

identified by colony morphology, lactose fermentation on the MacConkey agar, Gram stain  

and biochemical tests  which  included, coagulase, Oxidase, catalase, indole,  methyl red, 

Voges-Proskauer, citrate utilization [6], motility (hanging drop), urease, in addition to Kligler 

iron agar, novobiocin test . 

 

Results 

This study included the collection of 59 samples of patients with tooth decay, as it isolated 

and diagnosed the types of bacterial.  Fig. 1 shows the percentages of gram- positive microbes 

isolated from decay teeth. In this study showed the dominance of Streptococcus mutans that 

had the highest percentage was 26.31%, followed by Staphylococcus epidermidis 22.8 %, 

Staphylococcus aureus 19.29 %, and Candida albicans 14.03 %. 
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Fig. 1: The percentages of gram- positive microbes isolated from Dental caries 

The results also show the presence of species belonging to the enterobacteriaceae, 

represented by Escherichia coli by 12.28 %, Fig. 2 shows the percentages, while Pseudomonas 

aeruginosa and Klebsiella sp. were 3.5 %, whereas the lowest rate was scored by Proteus 

mirabilis 1.7 % depending on microscopic exam, cultural characteristics and biochemical 

tests, such as the mannitol fermentation on the medium of mannitol as shown in Fig. 3(a), and 

novobiocin test was used as a test for sensitivity to novobiocin to differentiate between 

species of staphylococcus to differentiate between Staphylococcus aureus and Staphylococcus 

epidermidis, the results were recorded depending on the presence or absence of distinct 

inhibition regions, where Staphylococcus epidermidis is sensitive to novobiocin antibiotic as 

shown in Fig. 3(b).  

Biochemical tests were used to differentiate between gram-negative bacteria such as 

catalase and oxidase test as shown in Fig. 3(c) and Fig. 3(d) and IMViC test (Indole test, 

Methyl-Red test, Voges- Proskauer test, and Citrate Utilization test). In Indole test, the 

presence of a reddish-pink ring in the alcohol layer is an indication of the positive test, as 

shown in Fig. 4(a). Methyl-Red test a red color is positive result, which an indication of the 

complete decomposition of glucose, as shown in Fig. 4(b), the change in the color of the 

medium from green to blue is considered evidence of positive test, as shown in Fig. 4(c), and 

urease test, the change in the color of the medium from yellow to pink red is evidence of the 

positive test, as the acidic function of the medium is changed to the base by the formed 

ammonia, as shown in Fig. 4(d). The 47 (80 %) samples has recovered gram-positive bacteria, 

while 12 (20 %) samples gram-negative bacterial. In this study, the rate of infections in 

females is higher comparing to that in males. 

S.mutans S.epidermidis S.aureus C. albicans

Percentage 26.31% 22.80% 19.29% 14.03%
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Fig. 2: The percentages of gram- negative bacteria isolated from dental caries 

  
(a) (b) 

  
(c) (d) 

Fig. 3: (a) Mannitol salt agar, A mannitol fermentation for staphyloccous aureus and B non-

fermentation of mantos for Staphylococcus epidermidis, (b) Staphylococcus epidermidis on blood 

agar with novobiocin disk, result sensitive, (c) Catalase test, a positive result is bubbles, a 

negative result is no bubbles, (d) Oxidase test purple color positive result, colorless negative 

result. 

 

E.coli p.aeruginosa klebsiella P.mirabilis

Persentage 12% 3.50% 3.50% 1.70%
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(a) (b) 

  
(c) (d) 

Fig. 4: (a) Indole test A: positive Result B: negative Result, (b) Methyl Red Test: red positive 

methyl red test, yellow negative methyl red test, (c) Simmon's citrate test: blue color positive 

result, green color negative result, (d) Urease test: pink color positive result, yellow negative 

result. 

Discussion 

In general, the results of this study are agree with what found by (Gibbons and Socransky) 

about the prevalence of Streptococcus in the mouth cavity. The reason for the difference in 

isolation rates may be due to the presence or absence of decay, as well as the number of decay 

teeth [16,17]. Explain Krass that the rates of isolation of the bacteria that cause mouth 

diseases differ according to the region of isolation and the type of infection, as well as the 

presence or absence of caries, So mention the number of bacteria Streptococcus and Candida it 

is present in a higher proportion in infected people than in healthy people. Its results 

confirmed that there was a difference in the isolation ratios according to the quality of the 

diagnosed sample [18].  

The results of the study by Howell and his colleagues indicated that bacteria Streptococcus 

prevalent on the dental plaque. The percentage of isolation of microbes may be affected by the 

nature of the nutrients it deals with. Material handling also leads the container on the high 
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proportion of carbohydrates to the increasing rates of teeth decay and other oral problem, 

and this in turn leads to isolation ratios change, and believed that the quality of media user 

and isolation method and other unknown factors considerable influence in different isolation 

ratios, as well as the difference in the level of health awareness and continuous care in 

cleaning teeth and community culture, there is a great influence on the diversity of oral 

bacteria and teeth [19].  

This small percentage of gram-negative bacteria comes from the scarcity of their presence 

in an environment, according to what many studies have confirmed, including a study by [20]. 

This is due to the fact that most gram negative bacteria come from infections of the 

respiratory system or gastro-intestinal tract and appear in the mouth, and that consistent 

with the findings of the study of [21,22]. This may be due to poor hygiene, the intromission of 

contaminated tools in the mouth, and playing with soil that leads to the pathogen entering 

from the external environment into the mouth. Bacteria enter also by water, food, air and 

hands. 
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دساست دىل انبكخشَا انهىائُت وانخًائش انًشافقت نبعط ايشاض انفى فٍ يذَُت انُاصشَت  (.2112(انًىسىٌ، عهُاء يىسً. .22
 ُش، كهُت انخشبُت، جايعت رٌ قاس .سسانت ياجسخ
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 سنة 21نلأطفال أقم انًسببة نتسوس الاسناٌ  انفًوية انجراثيىنتقصي عٍ ا
 

 2 يحًذ ، سعادت يصطفى1 عبذ الله*، هنذ عصاو 2رواء حايذ ايوب 

 (rawaahamid4@gmail.com)  صلاح انذٍَ، انعشاق، كهُت انعهىو، جايعت حكشَج ،قسى عهىو انذُاة -0

 جايعت حكشَج، غب الاسُاٌكهُت  -2

         انبادث الاول                                                                   ياجسخُشانبذث يسخم يٍ سسانت 

 يعهويات انبحث:  انخلاصة:

يٍ انًشظً  وانفطشَاث جشَج هزِ انذساست نعضل وحشخُص انبكخشَا انهىائُتأ  

انًصابٍُ بخسىط الاسُاٌ ويٍ كلا انجُسٍُ يٍ الاغفال دوٌ سٍ انثاَُت عشش 

َىاع ، نخذذَذ أ2109كاَىٌ الاول  9حًىص ودخً  29سُت خلال فخشة يٍ 

يٍ  عُُت 99 ع، حى جًقذ َكىٌ نها دوس فٍ حسىط الاسُاٌت انخٍ انبكخشَا انشئُس

الافشاص انصذٍ  انً يشكضافذٍَ نًصابٍُ بخسىط الاسُاٌ انىيخخهف الاغفال ا

، وقذ جًعج انعضلاث فٍ يذَُت سايشاء وعُاداث اغباء الاسُاٌ انخاسجُت

باسخخذاو ياسخ قطٍُ وشخصج بالاعخًاد عهً انفذىصاث انًجهشَت 

اَىاع  تسبعوجىد ظهشث َخُجت انعضل وانخشخُص أ. والاخخباساث انكًُىجُىَت

 Streptococcus mutans , Staphylococcusشانخًائ فعلاً عٍ بكخُشَت
epidermidis , Staphylococcus aureus , Candida albucans , 
Escherichia coli , Pseudomonas aeruginosa , Klebsiella Sp , 

Proteus mirabilis  بخسىط الاسُاٌ  اً يشَعا يصاب 59يٍ بٍُ وجذث

يجًىع انجشاثُى انًعضونت  % يٍ 26بهغج  بُسبت عانُت S. mutansبكخشَا 

بانًشحبت انثاَُت بُسبت   staphylococcus epidermidisوجاءث  الأخشي،

 .%0بُسبت   Proteus mirabilis  %، أيا الاقم شُىعاً فهٍ بكخشَا 22

 22/02/2109 حأسَخ الاسخلاو:

 22/10/2121حأسَخ انقبـــىل: 

 انكهًات انًفتاحية:

انًُكشوباث انًسببت حسىط الأسُاٌ، 
 انبكخُشَا انًعىَت، نلأيشاض

 


