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Introduction

Oral cavity contains more than 500 endemic bacterial group nat-
urally [1], Streptococcus mutans  is one of  the most important 
types of  germs that cause dental caries. In association with Lacto-
bacilli, these species are considered important pathogens in dental 
diseases [2].

Lactobacillus is a aerobic Gram-positive bacteria that has a straight 
or curved rod-shaped elongated cylindrical shape and ranges from 
2-10 microns in length [3], It was previously believed that Lacto-
bacillus is the main cause of  dental caries, as it produces large 
quantities of  acids when sugars are present, as it acid-producing 
such as Streptococcus, and it can survive even when the pH level 

is low [4], And the presence of  high levels of  them creates an ap-
propriate environment for the development of  dental caries [3].

Twetman and Grindef  jord 1999 mentioned that there is an im-
portant relationship for Lactobacillus in the incidence of  tooth 
decay, as the number of  Lactobacillus increases with the increase 
in the number of  decayed teeth.[2], This was confirmed by Ny-
lander et al. (2001), and added that these bacteria are the key in the 
process of  tooth decay in association with S.mutans [5].

Oral washes are good alternatives to lotions of  chemical com-
position like chlorhexidine, and because of  this there has been 
an increase in interest in natural alternatives such as honey and 
propolis, which have proven their effectiveness over time, Oral 
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washes are one of  the most important supportive treatments that 
have been used for decades to inhibition oral pathogenic bacteria 
that accumulate directly in the mouth and on perioral tissues that 
are not inhibited by systemic antibiotics.[6]

For a long time, chlorhexidine has been the most widely used 
mouthwash for reducing plaque and gingivitis, and there is no 
difference between an alcohol-based or a water-based lotion.  It is 
considered the gold standard is among the mouthwash.[7], Chlo-
rhexidine is a broad-spectrum biocide agent. It is highly effective 
against bacteria and fungi. It has a bactericidal and bacteriostatic 
effect. It is considered the first gold standard compared to other 
similar products due to its effectiveness and effect [8].

Propolis or what is known as bee gum or glue is a natural resinous 
substance that bees collect from the buds and parts of  the plant, 
mixed with bee enzymes, pollen and wax. It has a complex for-
mula with a wide range of  antibacterial, antiviral, antifungal and 
antioxidant effects [9], Propolis is considered a pathogen killer 
and its high viscosity prevents foreign bodies from entering the 
beehive [10].

Propolis has important uses in dentistry and preventive dentistry, 
as studies in this field have shown the protective ability of  propo-
lis extracts when used to reduce the amount of  bacterial plaque, 
thus reducing exposure to dental caries [11], While Drago et al. 
2007 study showed that propolis reduced the number of  germs 
that attach to the oral mucous membrane [12].

Barrientos et al 2013, confirmed the promising efficacy of  propo-
lis in the prevention of  dental caries and some diseases of  the oral 
cavity, when they demonstrated the bio-efficacy of  the ethanoli 
extract and metanoli of  the Chilean propolis samples against the 
bacteria that cause caries  like, Streptococcus sobrinus, and Strep-
tococcus mutans [13].

Honey is a natural, viscous, sweet-tasting food compound whose 
color ranges from light brown to dark resulting from the collec-
tion of  nectar flowers or sugar secretions from some trees by 
bees and the addition of  compounds to it that these bees secrete 
and then keep in the hexagonal eyes in Beehive [14], It was also 
used in ancient Chinese medicine in the treatment of  diseases of  
the lung and large intestine, and it was used in Indian medicine 
in cleaning and treating open and infected wounds, eye diseases, 
coughing, diabetes, obesity and asthma [15].

Honey has antibacterial activity which is proven as honey is a 
broad-spectrum inhibitor of  many types of  bacteria , including 
aerobic and anaerobic bacteria , gram positive and negative , as 
one laboratory study showed that methanol, ethanol, and ethyl ac-
etate extracted from honey showed positive antibacterial activity, 
Gram-negative bacteria(Staphylococcus aureus, Bacillus subtilis, 
Bacillus cereus, Enterococcus faecalis) and against Gram-negative 
bacteria( Escherichia coli, Pseudomonas aeruginosa, Salmonella 
typhi).[16], And one of  the in vitro study results proved that 
honey was more effective in inhibiting plaque bacteria than other 
antibacterials used in fixed orthodontic patients [17], Tanzer et al. 
2001 found that lactobacillus actively contributes to dental caries, 
but its role in the initiation of  carious lesions has not yet been 
confirmed.[18]

Materials and Methods

Aim of  study : Study of  the effect of  mouthwashes chlorhexidine 
0.12% - honey 50% - propolis 5% on lactobacillus in children.

The study included 60 syrianchildren (30 males - 30 females), 
between (6-12) years, who had good oral health and did not 
suffer from:  gingivitis, wear fixed or movable braces, and take 
antibiotics,This study continued from September 2020 until Feb-
ruary 2021.

Inform consent was taken from the volunteers before starting 
the study according to a special form designed for the research 
that includes details of  the research and the materials used in the 
research. The ethical approval was carried out according to the 
protocol followed by the Scientific Research Authority in the Syr-
ian Arab Republic and at Tishreen University.

We used local products that are widespread in pharmacies. The 
children were divided into 3 groups, each group containing 20 
children (20 chlorhexidine - 20 honey - 20 propolis). 

We chose the concentration of  honey 50% [19], the concentra-
tion of  chlorhexidine 0.12% [20, 21], and the concentration of  
propolis 5% [22].

• Saliva collection mechanism:[23]

The child was brought to the clinic and the guardian requested 
the following:

1. Avoid food with a high content of  acids and sugars 60 minutes 
before work in order to cause it to reduce the pH of  saliva, which 
leads to an increase in bacterial growth.
2. Avoid foods and drinks containing caffeine for 12 hours before 
work.
3. That the sample be collected between 9 - 12 p.m.
4. Emphasis on not brushing the teeth on the same day in order 
to preserve the oral flora and not to have bleeding that affects the 
accuracy of  reading the results.
5. Do not use any oral rinse or paste containing chlorhexidine 7 
days before the start of  the clinical procedures.

A first saliva sample was taken before using rinsing by using a 
sterile salivary swab for this procedure. The swab included passing 
the swab head over the vestibular surfaces of  the teeth, the palate, 
the floor of  the mouth, and the vestibule of  the cheek. Then ,  
the child was asked to rinse  his mouth with solution using 10 ml 
of  solution for a period of  time (30) seconds, After that, we took 
a second swab for the child, similar to its procedures for the first 
one, and the child's data were recorded on it (name - age - gender - 
swab before / after) on each cotton swab and sent to the bacterial 
culture laboratory at Hama National Hospital - Hama city - syria, 
to start the laboratory work procedures.

• Chlorhexidine sample ( 20 children )
The product used is a 0.12% chlorhexidine solution ready for use, 
produced by a national company.
• Propolis sample ( 20 children )
The product used is a 5% propolis solution ready for use, pro-
duced by a national company
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• Honey sample ( 20 children )
The honey was 100% concentrated from the packing of  a na-
tional company. We drew 5 ml of  honey and added it to 5 ml of  
distilled water in a sterile sample collection package, and we mixed 
it and then gave it to the child to rinse with it.

Procedures for bacterial culture in the laboratory:

Cultivation media:  Medium of  lactobacillus (Man, Rogosa and 
sharp) MRS agar.[24]

Sampling extension:

We dilate the saliva samples in two stages to reduce the bacterial 
load for ease of  counting, provided that the real concentration of  
germs is calculated later as follows:

Stage one:

Use of  10000 microliter (10 ml) of  salin by disposable one use 
syringe and put it in the glass tube. Then, we remove 100 micron. 
Thus, we get 9900 microliter in the tube. Then we add 100 micron 
of  the saliva sample by micropipett. Finally we get dilate of  saliva 
sample in 1/100 radio; 10-2. Then we mixed the homogenous 
dilate saliva sample on viberator for 30 seconds.

Stage two:
Repeate the previous stages but by adding 100 microliter of  dilate 
solution to 9900 microliter from the saline in the other glass tube 
and the ratio became 1/10000 and then repeate this homogenoue 
process  by viberator.

Culture method: we take 10 microliter of  dilate solution by mi-
cropipette . And then we spread it on the surface of  culture me-
dia in Petri dish by sterilize platin loop tool in way that we get 
a distinct bacterial colony .And placed upside down within the 
incubator  At 37 ° C for 48 hours in the presence of  5-10% of  

carbon dioxide.
Colonies counting: we count the colonies  by using An Electron 
microscope,  After the colonies counting is complete. This num-
ber presents the number of  colonies in 10 dilate microliter . Thus 
, we multiply this number with 10000 which is the dilation ratio 
then we divide the number by 1000 to get the final number of  
bacterial colonies in ml ( CFU/ml).

To determine the shape of  the lactobacillius , we apply Gram 
staining to an isolated colony according to the attached package 
instructions,  Then we examine the color smear with an optical 
microscope  after adding a drop of  cedar oil,  Some colonies ap-
pear as cocci or fungi, while the other part appears as bacilli or 
smooth surface Gram-positive coccobacilli, which are lactobacil-
lius.

Statistical analysis: The data were analyzed using the statistical 
analysis program SPSS, version 13.00, at a confidence level of  
95% (P <0.05).

We used Paired sample T test to compare the variable means of  
the values of  the studied variables.

Results

Table No. (1) shows descriptive statistical measures of  the num-
ber of  lactobacillius among the 60 patients (20 patients in each 
group), while Fig. No. (1) shows the arithmetic averages of  the 
number of   lactobacillius in the research patients.

Table No. (2) shows the results of  using  Paired Samples T Test 
when comparing the arithmetic means of  the number of   lacto-
bacillius in each patient group before and after the experiment.

Table No. (3) shows the percentages of  the amount of  decrease 
in number of  lactobacillius between the two times (before using 
the substance and after using the substance) between the three 

Table 1. Statistical measures of  the number of  lactobacillius in the research patients.

Material Sample Studied variables mean SD minimal 
value

max 
value

honey 20
number of  lactobacillius before using honey 168.1 37.45 99 213
number of  lactobacillius after  using honey 64.05 14.25 38 83

propolis 20
number of  lactobacillius before using propolis 160.9 51.42 101 289
number of  lactobacillius after using propolis 31.3 11.73 23 66

chlorhexidine 20
number of  lactobacillius before using chlorhexidine 160.9 44.65 100 255
number of  lactobacillius after using chlorhexidine 31.3 9.61 14 49

Table 2. Results of  using Paired Samples T Test when comparing the arithmetic means of  the number of  lactobacillius before and after 
the experiment.

Materials Comparisons difference between 
arithmetic means

T
Test value

df P-
value

description

honey number of  lactobacillius before using honey - 
number of  lactobacillius after using honey

Pair 1 104.05 19.26 19 0 There are statistically 
significant differences

propolis number of  lactobacillius before using propolis 
- number of  lactobacillius after using propolis

Pair 1 127.8 14.398 19 0 There are statistically 
significant differences

chlorhexidine number of  lactobacillius before using chlor-
hexidine - number of  lactobacillius after using 

chlorhexidine

Pair 1 129.6 16.403 19 0 There are statistically 
significant differences
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experimental groups.

As for Figure No. (2), it shows the percentage values of  the 
amount of  decrease in number of  lactobacilliusbetween the two 
times (before using the substance and after using the substance) 
between the three experimental groups.

Discussion

Germs have developed antibiotic-resistant strains . pharmaceuti-
cal factories found it difficult to develop new antibacterial agents 
to meet this new challenge due to the high costs of  drug research, 
which prompted researchers to search for an alternative to low-
cost natural materials. [25]

The saliva count is a reasonable indicator of  a complete bacterial 
load in the oral cavity [26].

Reports showed honey efficacy against a broad spectrum of  mul-
ti-resistant bacteria used as a substitute clinically demonstrated a 
promising industrial pharmaceutical products.(Zainol et al., 2013)
We chose Blood Agar as a culture medium because its properties 
make it a comprehensive growth medium.[27, 28]

In this study, we chose the method of  culture on solid nutrient 
media to study oral bacterial flora because this method allows for 
qualitative and quantitative evaluation, which allows for a count of  
microorganisms and this is called Colony Forming Units (CFU), 
CFU is the lowest number of  germ cells a pair, chain, clusters, or 

complete colony that they are found on the surface of  the agar 
and grow to form a colony that can be seen with the naked eye.

In this study the rate of  bacterial decrease in the number of  
lactobacillius was statistically significant after one minute of  us-
ing Mouth washes,  Where it was in chlorhexidine mouth wash 
80.55%, in the propolis mouth wash  it was 77.34%, and in honey 
mouth wash it was 61.90% with  statistical significant p<0.05.

The results of  this study showed that the three mouthwashes had 
an immediate and direct effect on the lactobacillus bacteria, as 
chlorhexidine had a higher direct efficacy in reducing the lactoba-
cillus count, followed by the efficacy of  propolis and then honey.
The results of  the current study regarding the antibacterial effect 
of  honey mouthwashes are in agreement with the results of  Ru-
pesh and colleagues 2014 confirming the antibacterial properties 
of  New Zealand honey mouthwashes. [29]

We also agreed with the results of  the study of  Elbaz and col-
leagues 2012, where the study compared New Zealand honey and 
Egyptian propolis extract on Streptococcus mutans and lactoba-
cillius, and the study concluded that Egyptian propolis was supe-
rior to New Zealand honey in affecting the number of  Strepto-
coccus mutans and lactobacillius.[30]

The results of  our study on the effect of  honey on lactobacil-
lius differed with the results of  the Greenbaum and Aryana 2013 
study, where they found that honey could cause an increase in the 
growth of  lactobacillius, possibly due to the substitution of  sugar 

Table 3. The percentages of  the amount of  decrease in number of  lactobacilliusbetween the two times (before using the 
substance and after using the substance) between the three experimental groups.

materials
number 
of  pa-
tients

lactobacillius variable 
value before using 

the material

lactobacillius variable 
value after using the 

material

The amount 
of  decrease

Reduc-
tion ratio 

%
Honey 20 161.3 38.25 123 76.29%

Propolis 20 173.7 25.2 149 85.49%
Chlorhexidine 20 158.45 15.9 143 89.97%

Total 60 164.48 39.167 125 76.19%

Figure 1. Mean of  the number of  lactobacillius in the research patients.

Figure 2. The percentages of  the amount of  decrease in number of   lactobacillius between the two times (before using the 
substance and after using the substance) between the three experimental groups.
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with honey in the manufacture of  vanilla ice cream and the study 
of  the medicinal effects of  these ice creams. [31]

We disagreed with Lundström and Krasse regarding the effect of  
chlorhexidine on lactobacillius, as there was no significant effect 
in their study on it. This may be explained by the use of  chlorhex-
idine gel 1%. [32]

We agreed with the results of  the Ahmadi study, as Hamadan 
honey showed a lowering of  lactobacillus counts.[33]

Conclusions

1. This study demonstrated the effectiveness of  chlorhexidine, 
propolis and honey mouthwashes on lactobacillus counts, where 
the largest share of  the decrease was for chlorhexidine, then prop-
olis, then honey.
2. The results of  the current study showed the effectiveness of  
chlorhexidine 0.12% - honey 50% - propolis 5% in reducing the 
rates of  oral bacterial load .

So, it is recommended to use chlorhexidine 0.12% - honey 50% - 
propolis 5%  as oral washes when we needed to reduce lactobacil-
lus and to reduce dental caries. 
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