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 Tissue injury in periodontal disease has been suggested to be intensified due to 
inadequate antioxidant defense. The aim of this study was to investigate effect of 

vitamin C on salivary antioxidants in patient with chronic periodontitis. In this clinical 

trial, thirty-two patients with chronic periodontitis attending at Oral Disease Diagnosis 

Department, Kermanshah Dental School were recruited to the study. The patients were 

assigned into vitamin (VG) and placebo (PG) groups (n=16) matched for gender and 

age. Subjects in VG were treated with vitamin C 500 mg/day orally for 3 weeks, and 
PG received placebo in the same manner. Non-stimulated saliva samples were collected 

at baseline and following three weeks for total antioxidant capacity (TAC) assay using 

zellbio kits in term of Mmol/lit. Data were analyzed by SPSS 17 software using paired 
and unpaired t-tests (P<0.05). All patients completed the study. There was no 

significant difference in TAC between two groups at baseline (P=0.150). TAC level in 

VG raised significantly from 0.303±0.085 at baseline to 0.379±0.105 after three weeks 
(P=0.002). However, PG displayed comparable TAC levels at baseline (0.253±0.083) 

and following 3 weeks (0.252±0.102); (P=0.949). At the end of study, TAC in VG 

presented a significant higher level than in PG (P=0.001). This study concluded that 
orally-used vitamin C could enhance saliva antioxidant capacity thereby aiding to 

improve chronic periodontitis.  
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INTRODUCTION 

 

 In recent years several studies have been published about the role of different oxidative stress factors in the 

pathogenesis of various diseases [1]. Oxidative stress which is characterized by imbalance between free radicals 

and anti-oxidants in the body is a state that can lead to destruction of organic macromolecules such as lipids and 

proteins. Free radicals and/or non-radical oxygen derivatives (derivatives with the ability to produce oxygen 

radicals) such as hydrogen peroxide, superoxide anion, and hydroxyl radicals are found in body fluids and their 

role in the pathogenesis of systemic diseases and oral diseases has been demonstrated [2,3]. In dealing with the 

damage caused by free radicals, a set of factors called the total antioxidant capacity (TAC) is found in the body 

[4]. Antioxidant system can prevent the damages from free radicals by prohibiting the formation of free radicals, 

repairing damage from radical activity, increasing the excretion of damaged molecules and minimizing cellular 

mutations [5]. Periodontitis is one of the most common diseases characterized by destroying connective tissue 

and bone that support the teeth through host inflammatory response secondary to periodontal bacterial 

infections. Severe periodontitis which can lead to tooth loss is found in 5-20% of adult population around the 

globe [6]. The etiology of periodontitis is multifactorial. Saliva contains enzymatic and non-enzymatic anti-

oxidant materials [7]. In several studies the association between periodontal diseases and imbalance of the 

oxidant-antioxidant system of the saliva has been demonstrated. The study of Brock et al. (2004) showed that 

saliva anti-oxidant content, gingival cervical fluid, and plasma were lower in patients with periodontal diseases 

when compared to healthy subjects [8]. Baňasová et al (2014) found that patients with chronic periodontitis had 

higher levels of saliva oxidative stress markers and lower anti-oxidant factors compared to those with healthy 

periodontal tissues [9]. Aziz et al. study (2014) showed higher level of systemic oxidative stress in smokers with 

periodontitis [10]. Miricescu et al. (2014) studied patients with chronic periodontitis and compared them with 

healthy subjects. They reported association between oxidative stress and alveolar bone recession biomarkers. 

Saliva study showed that patients with higher levels of malondialdehyde (an oxidative marker) and low levels of 
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uric acid (an anti-oxidant marker) had higher levels of C-terminal telopeptide of type I ( a bone recession 

marker) [11].  

 Ascorbic acid or vitamin C has anti-oxidant properties. It has been reported that in patients with low plasma 

levels of vitamin C, the risk of developing periodontal diseases increases [12]. According to the findings of 

Amarasena et al. [2005], gum recession in the elderly people with low serum levels of vitamin C was more 

severe than those with higher serum vitamin C levels [13]. In explaining the relationship between vitamin C and 

periodontal diseases, Yan et al. (2013) reported that vitamin C has a role in differentiating the progenitor cells of 

periodontal ligaments [14]. 

 In a review article by Dahiya et al. (2013), consumption of foods which has anti-oxidant capabilities such 

as vitamins C and E, beta-carotene, selenium, and manganese was suggested with objective of helping in the 

improvement of periodontal diseases [15]. Some researchers have studied the effect of taking vitamin C on the 

saliva oxidant-antioxidant system. These studies show conflicting results. Some reported beneficial effect of 

vitamin C on the saliva oxidant-antioxidant level [16-18] and some others did not show such effect [19]. 

Regarding the controversy which exists on this topic, further studies seem necessary. Therefore, the objective of 

this study was to assess the effect of vitamin C on anti-oxidant defense mechanism of the saliva in patients with 

periodontal diseases. 

  

Materials and Methods: 

 In this double-blinded clinical trial, patients with chronic periodontitis who presented to the Gingival 

Diseases Clinic of Kermanshah Dentistry School were studied. The diagnosis of chronic periodontitis was based 

on the definition suggested by the American Academy of Periodontology (1999). According to this definition, 

the patient should have 20 teeth with at least 30% with probing depth of more than 5 mm and clinical 

attachment level of more than 3 mm [20]. The sample size was calculated using the following formula: 

𝑛 =
 𝑍

1−
𝛼
2
+ 𝑍1−𝛽 

2

 𝑆1
2 + 𝑆2

2 

𝑑2
= 15.39 

 Considering α as 0.1 and power (1-β) of 0.8, the sample size was calculated as 15.39 cases for minimum in 

each group. We recruited 16 cases in each group (total number of 32 patients). The sampling method was simple 

random sampling and 32 cases with the diagnosis of chronic periodontitis were selected. 

 Inclusion criteria: 

1. Presence of at least 20 teeth in each patient 

2. Probing depth of more than 5 mm and clinical attachment level of more than 3 mm in at least 30% of sites 

3. Bleeding during probing 

4. The characteristics of gingival chronic inflammation 

5. Having healthy systemic state 

6. Not receiving periodontal treatment during the preceding 6 month period before sampling 

 Exclusion criteria 

1. Taking antibiotics, anti-inflammatory medications, or supplements with anti-oxidant properties 

2. History of any systemic disease 

3. Pregnant women or breastfeeding mothers 

4. Taking supplements containing vitamins 

5. Continuous use of mouth wash 

6. Smoking 

 Before enrollment into the study, the cases were informed about the study protocol and written informed 

consent was obtained. The patients were assured that all data will be kept confidential and they are allowed to 

leave the study at any time. 

 16 patents with periodontitis were categorized as vitamin group and 16 patients with periodontitis were 

categorized as placebo group. The two groups were matched regarding age and gender. Oral vitamin C powder 

with the dosage of 500 mg daily for 3 weeks was administered for vitamin group [21]. The patients in placebo 

group received water with essence and edible colors. The study was done in double-blinded fashion. Hence, the 

patient and the dentistry student (the second study administrator) were unaware of the study groups. Only the 

first administrator (professor) was aware of the groups.  

 Firstly, unstimulated saliva samples were collected in the morning. The patients were asked to brush their 

teeth on the day of saliva sampling and to not eating or drinking anything for 90 minutes before saliva sampling. 

The saliva sampling was done while the patient was in seated position and was done by asking the patient to 

bend his/her head forward. The patient emptied his/her saliva into a glass container. The samples were 

immediately transferred to the containers which had ice inside and were sent to the laboratory. All samples 

underwent centrifugation (200 rpm) for 10 minutes to separate all debris. Then, all samples were stored at - 

20°C. Then after 3 weeks, the saliva sampling was done once more with a similar protocol and the samples were 

sent to the laboratory. 
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 TAC of the saliva was measured by Zellbio® kits (Netherlands) and the data were documented in the 

forms.  

 The data were analyzed using the SPSS Software for Windows (ver. 18.0) by applying the paired t-test and 

unpaired t-test. The significance level was set at 0.05.  

 

Results: 

 A total number of 32 patients were included in the study and none of them left the study. Each vitamin 

group and placebo group consisted of 16 cases. The two groups had similar gender distribution. Each group 

consisted of 7 men (43.8%) and 9 females (56.2%). Mean (±SD) age in vitamin group was 34.8 (±8.7) and in 

placebo group it was 33.9 (±7.9) years; P= 0.753.   

 Figure 1 (boxplot) presents TAC (Mmol/Liter) of the saliva in the two studied groups before intervention 

(T1) and after intervention (T2). 

 

 
 

Fig. 1: Boxplot diagram showing saliva total antioxidant capacity in vitamin and placebo groups before (T1)  

and after the intervention (T2) 

 

 In Table 1, TAC difference before and after the intervention in the vitamin and placebo groups is compared. 

The paired t-test showed that there was no significant difference regarding pre- and post-intervention TAC 

levels of the saliva (P= 0.949). But, in vitamin group saliva TAC showed a significant increase after the 

intervention when compared to TAC level before the intervention (P= 0.002). 

 
Table 1: Comparison of mean saliva total antioxidant capacity (TAC) in vitamin and placebo group before and after the intervention. 

Group Mean (SD) saliva TAC P value* 

Before intervention After intervention 

Placebo 0.253 (0.093) 0.252 (0.102) 0.949 

Vitamin 0.303 (0.085) 0.379 (0.105) 0.002 

 *Paired t-test 

 

 Table 2 shows comparison of saliva TAC before and after intervention between the two studied groups. 

Based on the results of the unpaired t-test, there was no significant statistical difference between the two groups 

before intervention (P= 0.150). However, after the intervention, saliva TAC was significantly higher in vitamin 

group than in placebo group (P= 0.001). 
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Table 2: Comparison of mean saliva TAC between the two studied groups before and after the intervention. 

Group Mean (SD) saliva TAC P value* 

Placebo Vitamin 

Before intervention 0.253 (0.093) 0.303 (0.085) 0.150 

After intervention 0.252 (0.102) 0.379 (0.105) 0.001 

*Unpaired t-test 
 

Discussion: 

 Oxidative stress in the saliva has been recognized as one of the etiologic and pathophysiologic factors in 

development of periodontal diseases [22]. Former studies have demonstrated imbalance between anti-oxidant 

system and oxidative stress of the saliva, gingival cervical fluid, and serum of patients with chronic periodontitis 

[23-25). In the current study, we speculated that improvement in the saliva anti-oxidant system can be helpful in 

the treatment of periodontal disease. So the effect of vitamin C consumption on TAC of the saliva was assessed.  

 There is limited evidence about the effect of vitamin C on anti-oxidant and oxidative stress of the saliva. 

Limitations of the previous studies include taking vitamin C in one day [17], evaluation of vitamin C efficacy 

along with other treatments [26], and recruiting smokers as sample study [27]. It seems that the presented study 

is the first clinical trial that evaluated the effect of vitamin C    

 On the saliva TAC irrespective of other factors such as periodontal treatments received by the patient, 

smoking, taking other supplements, and systemic diseases.  

 According to the current findings, no significant change was detected in the placebo group. But, in vitamin 

group it was observed that TAC of the saliva significantly was higher at the end of the study compared to 

baseline values. These findings indicate that taking vitamin C by chronic periodontitis patients is associated with 

increase in the saliva TAC. In conformity, Kamodyova et al. showed that 30 minutes after taking vitamin C with 

a dosage of 250 mg by healthy and non-smoker individuals, he saliva TAC increased by 1% compared to 

baseline value [17]. In explaining the reason behind raised saliva TAC in subjects taking vitamin C, Greabu et 

al. reported that the presence of vitamin C in the saliva causes protection of uric acid (as the main antioxidant of 

the saliva) [18]. In addition, studies on neural tissues have shown that vitamin C is beneficial in glutathione and 

tocopherol cycle and their conversion to the reduced form. Also, vitamin C has protective role against the 

destructive effect of peroxinitrite [28]. The reason for elevated saliva TAC in patients who took vitamin C can 

be attributed to these mechanisms or other similar mechanisms.  

 But in contrast to the current results, Abou Sulaiman and Shehadeh observed that although the saliva TAC 

increased in patients who received non-surgical treatment for periodontitis and those who received such 

treatment plus vitamin C, finally no difference existed between the two groups [26]. The lack of similarity 

between what we observed and what reported by the latter study can be attributed to the difference in the study 

design. It seems that since non-surgical treatment was used simultaneously with vitamin C, it is possible that the 

effect of vitamin C be influenced by the non-surgical treatment.       

 Some studies have shown the association between vitamin C consumption and periodontal diseases. 

According to Nishida et al., low vitamin C taking raises the risk of periodontal diseases in a dosage-dependent 

fashion. With reduced daily intake of vitamin C from 180 mg to 29 mg, the risk of periodontal disease increased 

by 1.3 times [16]. Akman et al. observed the therapeutic effects of vitamin C in prevention of alveolar bone 

recession and periodontal tissue destruction in animal models [29]. In a historical cohort study, Iwasaki et al. 

reported that larger amount consumption of dietary antioxidants (vitamin C, vitamin E, alpha-carotene, and beta-

carotene) in the elderly had association with reduced rate of tooth loss and progress in periodontal diseases. 

They suggested higher level of consumption of dietary antioxidants in a try to alleviate periodontal diseases 

[30]. Zanoni et al. reported the role of vitamin C in growth and development of collagen fibers and stimulation 

of angiogenesis in periodontal ligaments in animal model [31].  

 In the current study, even though clinical parameters of the patients were not assesses, it was observed that 

taking vitamin C can increase the saliva TAC level, which can be considered as one of the factors in 

improvement of periodontal diseases. In confirmation of the effect of taking vitamin C in improvement of 

periodontal diseases based on raised level of saliva TAC, Wu et al. in a laboratory research found that hydrogen 

peroxide as an oxidative factor decreased the survival time of cells in periodontal ligaments mainly through 

apoptosis. Adding vitamin C showed preventive effect against the apoptosis related to hydrogen peroxide. They 

concluded that hydrogen peroxide caused progress in periodontitis, but administration of vitamin C can have 

therapeutic effects in such patients [32].  

 We used packages containing 500 mg of vitamin C for the patients in vitamin group. Similarly, Lee et al. 

[33]. used 500 mg of vitamin C daily to investigate the effect of vitamin C on TAC.  

 As a limitation, although TAC level was assayed in patients with chronic periodontitis, the effect of TAC 

change on clinical findings was not assessed.  
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Conclusion: 

 The current findings showed that in patients with chronic periodontitis, taking vitamin C as 500 mg daily 

for 3 weeks can increase TAC level of saliva significantly. Therefore, we recommend taking vitamin C as an 

adjunct in treatment of chronic periodontitis.  
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