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Abstract:

Background: Dental caries is a complicated multifactorial disease characterized by
demineralization of dental hard tissue (enamel, dentine, and cementum) in both deciduous and
permanent teeth (1-4). Dental caries can be prevented and reversed with correct management.
The present study aimed to study the role of dietary habits, antioxidants and lipid profile in
Dental caries of smokers. Methodology: 5ml of the blood sample was collected from these
subjects. A portion of the blood was mixed with EDTA (2mg/ml.) The other portion was used
for the preparation of serum. Erythrocytes were isolated from blood samples by adding blood
in to tubes containing EDTA Venous blood samples were centrifuged at 1000 x g for 15 min at
4 °C and the plasma was removed The packed erythrocyte pellet was washed three times with
an equal volume of sterile 0.9% NaCl. pH = 74 Stock hemolysate was obtained by dilution of
packed erythrocytes with distilled water and kept at 4°C. Isolation of the main etiological agent
in dental caries Streptococcus mutans was carried out and biochemical characterization was
conducted. Its susceptibility to cause dental caries was also checked. Status of Vitamin C. Total
antioxidant, iron, MDA and Lipid profile in serum and Erythrocyte SOD activity in case were
estimated and compared with the control.

Results: In the present study we found small, round, cream-coloured colonies with smooth
margins and glistering surface was obtained on blood agar plate. The microorganism isolated
was found to be non motile, non spore and gave purple coloured colonies on gram staining. The
microorganisms isolated gave positive results for indole, Methyl red, citrate utilization, nitrate
reduction and sugar fermentation test and negative for voges Proskauer and catalase test. This
confirms that the isolate is S. mutans, Vitamin C, iron, Total antioxidant, SOD, HDL, level
was found to be low in case group compared to that of the control, where as MDA, Total
Cholesterol, LDL and Triacyglycerides were high in the case group compared to that of the
control. ANOVA was performed for multiple comparison which showed statistical significance
between the groups.
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Conclusion: Dental caries infection causes an increase of free radicals in body moreover in
smokers the ROS produced is very high. Low levels of antioxidants and micronutrients in all
the case groups indicates the inefficient neutralization of free radicals. This inefficient
neutralization results in other harmful effects like increased lipid peroxidation rate and lipid
profile level alteration. Antioxidant depletion can be treated and its level in the body can be
normalized by using adjuvant antioxidant supplementation. Studies can be carried out on S.
mutans at genomic level and drugs or gene therapy which diminishes the adverse eftects of the
microbe in dental caries can be reduced. Dietary habits, smoking habits should be properly
maintained to reduce the incidence of dental caries.
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Introduction:

Dental caries is a complicated multifactorial disease characterized by demineralization of
dental hard tissue (enamel, dentine, and cementum) in both deciduous and permanent teeth (1-
4). Dental caries can be prevented and reversed with correct management (5). Four factors are
required for the formation of dental caries. These factors include bacterial biofilm (plaque),
fermentable carbohydrates, dental hard tissue, and time (6). Furthermore, personal and oral
environmental factors have a significant impact on the onset and progression of the disease
(2,7).

Oxidative stress is generated by an imbalance in the generation of free radicals and non-radical
species, such as reactive oxygen species (ROS), as well as the activity of enzymatic and non-
enzymatic antioxidant systems, both of which are effective defense mechanisms against
oxidative damage (8-10). As a result, pro-oxidant species can damage cells and tissues by
destroying lipids, proteins, enzymes, and DNA (11-13). Oxidative stress is primarily assessed
by the relationship between antioxidants (total antioxidant capacity, reduced glutathione,
oxidized glutathione, glutathione peroxidase activity, superoxide dismutase, and catalase) and
pro-oxidants (reactive species and levels of nitrates and nitrites), as well as biomarkers of
oxidative damage (lipid peroxidation and protein oxidation).

Tobacco use has placed a significant and growing cost on the public, resulting in higher death
and morbidity rates. Tobacco kills 5 million people each year. According to current trends, the
mortality rate is predicted to reach 10 million by 2030, with 70 percent of deaths occurring in
low- and middle-income nations. Oral health is also negatively impacted. Oral difficulties
include tooth and dental restoration discoloration, loss of smell and taste, disease development
such as smoker's palate and melanosis, coated tongue, precancerous lesions and cancer, oral
candidiasis, periodontitis, implant failure, and dental caries (14). Recent studies have shown
that smokers had a higher prevalence of caries, contrary to earlier research that suggested
smoking helped to reduce caries. Since caries is a multifactorial disease of lifestyle,
socioeconomic, and sociodemographic gradients, tobacco usage acts as a confounding variable
rather than a direct etiological factor (15,16).
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Long-term smoking has been shown to reduce the activity of endogenous salivary enzymatic
antioxidants such as SOD, CAT, and Px, as well as the efficiency of non-enzymatic endo- and
exo-antioxidant systems: GSH, UA, and vitamin C (17). Long-term use of traditional cigarettes
and e-cigarettes decreases the concentration of salivary components of specific and non-
specific immunity, such as IgA, peroxidase, lactoferrin, and lysozyme (18).

Smoking has been proven to affect lipid and lipoprotein levels.A putative mechanism for how
cigarette smoking affects lipid levels in serum has been proposed.6 Nicotine absorption triggers
the release of catecholamines, cortisol, and growth hormones, which activate adenyl cyclase in
fat tissue. This causes lipolysis of stored TG and the release of free fatty acids. This leads to
increased hepatic TG and VLDL production (19)..

Early research suggests that smokers are extremely sensitive to periodontal disease and caries.
Identifying sociodemographic characteristics, behaviours, and disease prevalence is also
critical for implementing innovative techniques for managing periodontal diseases and dental
caries in smoking patients. The present study aimed to study the role of dietary habits,
antioxidants and lipid profile in Dental caries of smokers.

Methodology:
1.Ethical Clearance:

This study was approved by the ethical committee of A B.Shetty Memorial Institute of Dental
College, Mangalore.

2. Study Population:

Dental caries patients with and without smoking habits were selected from the outpatients from
the Department of Conservative Dentistry and Endodontics A B.Shetty Memorial Institute of
Dental College, Mangalore. The control group consisted of volunteers with no caries and
smoking habits.

The subjects were divided in to following four groups
Control: Nonsmokers without Caries-25

Case:

Smokers without Caries - 25

Smokers with Caries-25

Non smoker with Caries-25

Sml of the blood sample was collected from these subjects. A portion of the blood was mixed
with EDTA (2mg/ml.) The other portion was used for the preparation of serum.

Erythrocytes were isolated from blood samples by adding blood in to tubes containing EDTA
Venous blood samples were centrifuged at 1000 x g for 15 min at 4 °C and the plasma was
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removed The packed erythrocyte pellet was washed three times with an equal volume of sterile
0.9% NaCl. pH = 74 Stock hemolysate was obtained by dilution of packed erythrocytes with
distilled water and kept at 4-C

3.(a) Isolation of Streptococcus mutans:

The cariogenic bacterium Streptococcus mutans was isolated from the dental swab using blood
agar medium Organisms were streaked on blood agar plates and were incubated at 37°C for 24
hours. A single colony was taken from the plate and was inoculated in to nutrient broth and
kept in shaking condition overnight. The microorganism was sub-cultured on Nutrient agar
slants for further studies. The colony isolated was subjected to various morphological and
biochemical tests for characterization.

(b) Morphological Tests

Colony morphology: The colony developed on the blood agar plate was observed and the
colony characteristics was noted down.

Gram Staining

Gram staining was carried out to differentiate whether the microorganism isolated was Gram-
positive or Gram-negative. Smear was prepared on a clean glass slide, air dried and heat fixed
The smear was covered with crystal violet and left for 1 minute The slide was then washed
with water and Gram's iodine was added and allowed to stand for one minute
decolourizer(alcohol) was added, counterstained with saffranin for 1-2 minutes and observed
under oil immersion lens.

(c¢) Susceptibility test

The susceptibility of Streptococcus mutans to cause Dental caries was checked by inoculating
Synders test agar media with the isolate. After inoculation, the media was incubated at 37°C
for a week, and the result was observed.

(d) Biochemical Tests

i.Indole Test: Tryptophan or peptone broth is inoculated with the isolate culture and incubated
for 24-48 hours. Following incubation, 5 drops of Kovac's reagent was added to the culture
broth.

ii Methyl-Red Test : MR-VP broth was inoculated with test culture and incubated for 24 hours
After incubation, 5 drops of methyl red reagent solution was added to the cultured MR- VP
broth and mixed well. Colour was observed. Red colour signifies positive result and yellow
colour signifies negative result.

iii. Voges-Proskauer Test: MR-VP broth was inoculated with test culture and incubated for 24
hours After incubation, 5 drops of Barrit's reagent was added to the cultured MR-VP broth and
mixed well Colour was observed.
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iv. Citrate Utilization Test: Simmons citrate agar slant was prepared The SC agar is inoculated
with the test culture and incubated at 37°C for 24 hours.

v. Catalase Test: Hydrogen peroxide was placed at the centre of a clean glass slide and loopful
of the test culture was mixed. Observed the culture for the formation of effervescence.

vi. Nitrate Reduction Test: Nitrate broth prepared was inoculated with the test organism The
tubes inoculated were incubated at 37°C for 24 hours Following incubation, the ability to
reduce nitrate to nitrite was determined by the addition of Nessler's reagent.

vii. Sugar Fermentation: Phenol red broth with sugars like glucose, and maltose was prepared
and Durham's tubes were inserted, the broth was inoculated with the test culture and incubated
at 37°C for 48 hours and observed for acid production

4.Estimation of Vitamin C:

Standardisation: The standardization protocol should be carried out as given

below Plot the optical densities of the standard solutions on a graph

against their respective concentrations.

B 0.0 0.0 1.0 04mL O | 2mL
o

1 02 0.4 0.8 04mL T 2mL
=

2 0.4 0.8 0.6 04mL | < < 2 mL
w2

3 0.6 12 0.4 04mL | i £ 2mL

|_

4 08 16 0.2 04mL | S<Z | 2mL
0O=S

5 1.0 2.0 0.0 04mL [ ££23 2mL

100 pL of the sample (serum/Saliva) was taken in a clean test tube. 900 pL of 5% TCA was
added to it and allowed to precipitate proteins for about ten minutes and centrifuged. 500 pL
of the supernatant was taken and transferred into another test tube. To this 200 uL of DTC
reagent added, plug the tube and incubated the mixture at 60 o C for 60 min in a water bath.
Simultaneously a blank with 1 mL of TCA and 200 pL of DTC reagent was also maintained
under similar conditions. The reaction mixture was cooled following 60 minutes of incubation,
in an ice bath. ImL of 4.5M sulphuric acid added to it and cooled to room temperature. Optical

density was measured at 540 nm against blank.

216
Vol. 6, No. 1 (2024)



Chinese Journal of Laboratory Medicine

=

5.Estimation of Total Antioxidants:-

The assay is based on the principle of conversion of Molybdenum (Mo VI) by reducing agents
like antioxidants to molybdenum (Mo V), which further reacts with phosphate under acidic pH
resulting in the formation of a green coloured complex, the intensity of which can be read
spectrophotometrically at 695nm. 100uL of the sample was pipetted into a clean test tube. 5%
TCA was added to precipitate out the proteins in the sample. The mixture is allowed to stand
for five minutes and centrifuged. Transfer 100uL of the clear supernatant into a clean test tube
with ImL of TAC reagent added to it and incubate the mixture in a water bath at 90 o C for 90
minutes. Simultaneously a blank is also maintained by substituting 100uL of water instead of
sample in the reaction mixture. Cool and read the optical density of the greenish to bluish colour
formed at 695nm against blank. The concentration of the total antioxidants in the serum
obtained by plotting the absorbance of the test against the standard graph, and the concentration
is expressed as pg/mL.

6.Estimation of MDA:

MDA has frequently been measured in serum thiobarbituric acid — reactive substances
(TBAARS) assay ccording to Kei (1978). Here TBA reacts with MDA to form pink 2:1,
maximally at 532 nm. This colored complex was measured by a spectrophotometer. The optical
densities of the test samples is directly proportional to the concentration of MDA in the sample
and calculated by the plotting against the standard graph and multiplied by the respective
dilution factors the final concentration is expressed as pM/L.

7.Spectrophotometric analysis for superoxide dismutase:

The substrate used for the assay consists of nitro blue tetrazolium chloride (NBT) which reacts
with superoxide anions produced upon illumination of riboflavin in the presence of methionine
as an electron donor, to produce formazan which is a blue coloured complex. The SOD present
in the sample will act on the superoxide anions produced by riboflavin and thereby reduce the
net superoxide anions in the substrate leading to decreased production of formazan manifested
by decreased intensity of the blue color formed. The decrease in the formation of formazan is
directly proportional to the amount of SOD in the sample, 50% decrease in the formation of
formazan is taken as one unit of SOD. Centrifuge 500uL of heparinised blood at 1800 rpm for
10 min. Separate the upper plasma layer, add 500 uL of normal saline to the erythrocyte layer,
mix well and centrifuge, Discard the upper layer and add fresh normal saline to the
erythrocytes, repeat this step two more times to wash the erythrocytes. Control for each sample
analyzed has to be maintained. Common standard & blanks for each set of illumination is
maintained. 100 pL of RBC lysate is diluted further by the addition of 400 uL of 0.05 M
phosphate buffer to get a final erythrocyte dilution of 1:20.

1. Test: 0.3 mL Riboflavin, 2.5 mL Methionine, 0.1 mL NBT, 0.1 mL RBC lysate.

ii. Control: 2.5mL Methionine, 0.3 mL Riboflavin, 0.1mL 0.05 M phosphate buffer,
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0.1mL RBC lysate.

1. Standard: 2.5 mL Methionine, 0.3 mL Riboflavin, 0.1 mL NBT,

0.1 mL 0.05 M phosphate buffer

iv. Blank: 2.5 mL Methionine, 0.3 mL Riboflavin, 0.2 mL 0.05 M phosphate buffer

Following illumination, immediately read the optical density of all the reaction mixtures at
560nm. Calculate the units of enzyme present in the sample using the formula and expressed
as U/mg Hb

SOD present/mg Hb = SOD activity/Hb/20 Dilution factor = 20

SOD activity*20 SOD activity/mg Hb = Hb

= U/mg Hb.

8.Estimation of Iron:

Procedure Standardization:

Working standard (Ammonium ferrous sulfate) prepared in aliquots of 0.1, 0.2, 0.3, 0.4,
0.5mL respectively in different test tubes. The volume of solution was made up to ImL by
adding deionized water.2 ml of the chromogen solution was added to all the tubes. Placed at
room temperature for 5 minutes. The optical density of all the reaction mixtures was measured
Spectro photometrically at 535 nm against the blank replacing the working standard with
deionised water. The obtained optical densities was then plotted on a graph with the
concentrations on the X-axis and the respective optical densities along the y-axis.

Estimation of iron in sample

100 uL of the sample (serum/saliva)was taken in clean microcentrifuge tube and makeup to
250uL with deionized water. Added 500 pL of protein precipitating solution. Centrifuged the
mixture at 2000 rpm for 10 minutes. 500 pL of the supernatant was taken and added to 500 uL
of the chromogen solution. The optical density immediately (within 10 minutes) measured at
535nm against a blank treated in a similar way as the test wherein the sample is replaced with
the deionized water

Calculation

The concentration of iron in the sample is obtained by plotting the optical densities of the test
against the standard graph. The obtained concentration is then multiplied by 2.5 (dilution

factor).
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9.Estimation of Triglycerides:

Lipid profiles were measured by the commercial kit method. Triglycerides were estimated by
the GPO-PAP method. 3 test tubes were taken as Blank (B), Standard(S), and Test(T) and added
reagent, standard and sample to the respective tubes. Mixed well and incubated for 10 minutes
at 37°C room temperature for 15 minutes. Absorbance read at 505-540nm by
spectrophotometer.

10.Estimation of Cholesterol and HDL:
Cholesterol and HDL-C were estimated by CHOD-PAP method.
For HDL-C

The sample and reagent were added to a centrifuge tube, kept for 5 minutes at room temperature
and then centrifuged for 10 min at 3000rpm. 3 test tubes were taken as Blank(B), Standard(S),
Test(T) and added reagent standard and sample to the respective tubes. Mixed well and
incubated for 10 minutes at 37°C room temperature for 15 minutes. Absorbance can read at
505-540nm by spectrophotometer.

For Total Cholesterol:

3 test tubes were taken as Blank(B) Standard(S), and Test(T) and added reagent, standard and
sample to the respective tubes. Mixed well and incubated for 10 minutes at 37°C room
temperature for 15 minutes Absorbance can read at 505-540nm by spectrophotometer.

11.Estimation of VLDL and LDL:

VLDL & LDL-C can calculated by following the formula.
VLDLTG/S5

LDL TC-[HDL+VLDL]

12.Statistical Analysis:

Statistical analyses were performed using the following software tools: Statistical Package for
the Social Sciences (version 16.2 for Windows; SPSS, Inc., Chicago, Illinois, USA). Data
expressed as mean+ standard deviation. Multiple comparison were done by ANNOVA. For all
statistical analyses, p<0.05 was considered statistically significant.

Results:

The present study aimed to study the role of dietary habits, antioxidants and lipid profile in
Dental caries of smokers. The ethical committee of A B. Shetty Memorial Institute of Dental
College, Mangalore approved this study. Dental caries patients with and without smoking
habits were selected from the outpatients from the Department of Conservative Dentistry and
Endodontics A B.Shetty Memorial Institute of Dental College, Mangalore. The control group
consisted of volunteers with no caries and smoking habits.
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The subjects were divided in to following four groups,
Control: Nonsmokers without Caries-25
Case: Smokers without Caries-25, Smokers with Caries-25, Non-smokers with Caries-25

Sml of the blood sample was collected from these subjects. A portion of the blood was mixed
with EDTA (2mg/ml.) The other portion was used for the preparation of serum. Erythrocytes
were isolated from blood samples by adding blood in to tubes containing EDTA Venous blood
samples were centrifuged at 1000 x g for 15 min at 4 °C and the plasma was removed The
packed erythrocyte pellet was washed three times with an equal volume of sterile 0.9% NacCl.
pH = 74 Stock hemolysate was obtained by dilution of packed erythrocytes with distilled water
and kept at 4°C. Isolation of the main etiological agent in dental caries Streptococcus mutans
was carried out and biochemical characterization was conducted. Its susceptibility to cause
dental caries was also checked. Status of Vitamin C. Total antioxidant, iron, MDA and Lipid
profile in serum and Erythrocyte SOD activity in case were estimated and compared with the
control.

In the present study we found small, round, cream coloured colonies with smooth marginsand
glistering surface was obtained on blood agar plate. The microorganism isolated was found to
be non motile, non spore and gave purple coloured colonies on gram staining.The
microorganisms isolated gave positive results for indole, Methyl red, citrate utilization, nitrate
reduction and sugar fermentation test and negative for voges Proskauer and catalase test. This
confirms that the isolate is S. mutans (Table 1 and 2).

Table 1: Colony morphology of the isolates

Characteristics N-Agar Blood Sugar

Size Small Small

Shape Round Round

Colour Cream Cream

Margin Smooth Smooth

Elevation Low convex surface Low convex surface

Appearance Normal Glistering
Table 2: Biochemical Tests for the Isolates

SI No Biochemical Tests Results

1 Indole Test Positive

2 Methyl red Tests Positive

3 Voges-Proskauer Test Negative

4 Citrate Utilization Test Positive

5 Sugar Fermentation Test Positive

6 Catalase Test Negative

7 Nitrate reduction Test Positive
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Vitamin C, iron, Total antioxidant, SOD, HDL, level was found to be low in case group
compared to that of the control, where as MDA, Total Cholesterol, LDL and Triacyglycerides
were high in the case group compared to that of the control (Table 3).

Table 3: Biochemical Analysis of the blood

Parameters Group I Group II | Group I | Group IV Non-
Control Smokers without | Smokers  with | smokers with
(Mean+SD) Caries Caries Caries

(Mean=SD) (Mean£SD) (Mean=SD)

Vitamin-C 1.21£0.23 0.61+0.12 0.23+0.05 0.36+0.18

(mg/dl)

Iron (ug/dl) 140.12+12.37 55.1545.02 26.28+£5.21 69.36+10.68

MDA (uM/L) 2.6+0.65 5.71+0.58 6.96+0.83 3.88+0.92

Total Antioxidant | 157.774+47.32 77.19 £13.61 90.04+11.18 86.00 +21.60

(ug/dl)

SOD (pg/Hb) 1249.2+292.62 824.85+84.184 544.35+66.18 948.44+192.72

Total Cholesterol | 167.46+£7.26 181.36+6.74 187.58+4.07 170.24 +9.39

(mg/dl)

HDL (mg/dl) 58.9242.59 50.20+4.62 50.20+4.62 47.44+4.62

LDL(mg/dl) 90.86+1.70 105.39+17.79 110.98+8.84 103.25+8.63

Triacylglycerides | 102.35+8.53 135.38 +40.13 160.72+36.81 126.04+43.76

(mg/dl)

ANOVA was performed for multiple comparison which showed statistical significance
between the groups (Table 4).

Table 4: ANOVA for multiple comparison between the groups

Parameters F P value

MDA (uM/L) 159.656 0.000%**
Iron (ug/dl) 749.799 0.000%**
Vitamin-C (mg/dl) 183.542 0.000***
SOD (ug/Hb) 65.951 0.000%
Triacylglycerides (mg/dl) 46.595 0.000%***
Total Cholesterol (mg/dl) 43.392 0.000%**
HDL 36.469 0.000%**
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‘ LDL ‘ 15.554 ‘ 0.000%**

In the present study correlation between the dental caries, dietary habits and smoking habits
was made. The results showed a higher incidence of dental caries among vegetarian smokers
than nonvegetarian smokers. The heme iron from the meat is better absorbed by the body than
non heme iron which is found in dairy products vegetables and fruits (Figure 1 and Figure 2).

Dietary Habits and Dental caries
90
80

70
60
50
40
30
20
10
o |

Vegetarian Non-Vegetarian

Dental caries in %

Figure 1: Showing the dietary habits and dental caries

Dietary habits, Smoking and Dental caries
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70
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50
40
30
20
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Vegetarian- Smokers Non-Vegetarian- Smokers

Dental caries in %
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Figure 1: Showing the dietary habits, smoking and dental caries
Discussion:

Dental caries is a complicated multifactorial disease characterized by demineralization of
dental hard tissue (enamel, dentine, and cementum) in both deciduous and permanent teeth.
Dental caries can be prevented and reversed with correct management. Identifying
sociodemographic characteristics, behaviours, and disease prevalence is also critical for
implementing innovative techniques for managing periodontal diseases and dental caries in
smoking patients. The present study aimed to study the role of dietary habits, antioxidants and
lipid profile in Dental caries of smokers.Dental caries patients with and without smoking habits
were selected for the study. The control group consisted of volunteers with no caries and
smoking habits.The subjects were divided in to following four groups,

Control: Nonsmokers without Caries-25
Case: Smokers without Caries-25, Smokers with Caries-25, Non-smokers with Caries-25

Sml of the blood sample was collected from these subjects. A portion of the blood was mixed
with EDTA (2mg/ml.) The other portion was used for the preparation of serum. Erythrocytes
were isolated from blood samples by adding blood in to tubes containing EDTA Venous blood
samples were centrifuged at 1000 x g for 15 min at 4 °C and the plasma was removed The
packed erythrocyte pellet was washed three times with an equal volume of sterile 0.9% NacCl.
pH = 74 Stock hemolysate was obtained by dilution of packed erythrocytes with distilled water
and kept at 4°C. Isolation of the main etiological agent in dental caries Streptococcus mutans
was carried out and biochemical characterization was conducted. Its susceptibility to cause
dental caries was also checked. Status of Vitamin C. Total antioxidant, iron, MDA and Lipid
profile in serum and Erythrocyte SOD activity in case were estimated and compared with the
control.

In the present study, we found small, round, cream-coloured colonies with smooth margins and
a glistering surface was obtained on a blood agar plate. The microorganism isolated was found
to be nonmotile, non spore and gave purple-coloured colonies on gram staining.The
microorganisms isolated gave positive results for indole, Methyl red, citrate utilization, nitrate
reduction and sugar fermentation test and negative for Voges Proskauer and catalase test. This
confirms that the isolate is S. mutans.

Vitamin C, iron, Total antioxidant, SOD, and HDL, level was found to be low in case group
compared to that of the control, whereas MDA, Total Cholesterol, LDL and Triacyglycerides
were high in the case group compared to that of the control. Tobacco chewers reported reduced
salivary total antioxidant capacity and a higher caries risk than controls with and without caries.
This evidence emphasizes the importance of tobacco chewing in the development of dental
caries (20). Current smokers have more periodontal damage than former and nonsmokers with
chronic periodontitis. MDA can be used as a valid biomarker for oxidative stress because it
corresponds directly with oral polymorphonuclear leukocyte levels (21). Cigarette smoking can
alter the critical enzymes of lipid transport, lowering lecithin: cholesterol acyltransferase
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(LCAT) activity and altering cholesterol ester transfer protein (CETP) and hepatic lipase
activity, which attributes to its impact on HDL metabolism and HDL subfractions distribution.
In addition, HDL is susceptible to oxidative modifications by cigarette smoking, which makes
HDL become dysfunctional and lose its atheroprotective properties in smokers (22,23). study
on the relationship between the lipid profile and chronic smoking, Neki NS [24] discovered
that smokers had very low levels of HDL and increased levels of TC, LDL, VLDC, and TG.
Dim John Kennedy [25] found elevated levels of total cholesterol, triglycerides, and LDL-C.
ANOVA was performed for multiple comparisons which showed statistical significance
between the groups.

In the present study correlation between the dental caries, dietary habits and smoking habits
was made. The results showed a higher incidence of dental caries among vegetarian smokers
than nonvegetarian smokers. The heme iron from the meat is better absorbed by the body than
non heme iron which is found in dairy products vegetables and fruits. There is evidence that
those who eat little or non-meat or poultry and drink large amounts of mile juice and milk are
risk of iron depletion (26, 27).

Conclusion

S. mutans converts carbohydrates into lactic acid, this acid causes demineralization of tooth
enamel. The positive result obtained in synders agar test carried out in the present study
confirms this. This study concludes that lactic acid formation by the microorganism based on
the diet we consume cause dental caries. In the present study the levels of vitamin C, Iron, TA,
SOD, HDL were found o be low in the case group when compared to the control. Within the
case group when comparison was done the lowest level of the above-mentioned parameters
was found in SC group Levels of TC, TG, LDL, and MDA was high in the case group when
compared to control group. Within case group when comparison was done the highest level of
the above mentioned parameters was found in SC group. The major difference found in SC
group concludes the increase in severity of the disease with smoking

Dental caries infection causes an increase of free radicals in body moreover in smokers the
ROS produced is very high. Low levels of antioxidants and micronutrients in all the case groups
indicates the inefficient neutralization of free radicals. This inefficient neutralization results in
other harmful effects like increased lipid peroxidation rate and lipid profile level alteration.
Antioxidant depletion can be treated and its level in the body can be normalized by using
adjuvant antioxidant supplementation. Studies can be carried out on S. mutans at genomic level
and drugs or gene therapy which diminishes the adverse effects of the microbe in dental caries
can be reduced. Dietary habits, smoking habits should be properly maintained to reduce the
incidence of dental caries.
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