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ABSTRACT

Objective: Vitamin E has an antioxidant effect and was suggested to induce positive effect 
when used in periodontitis cases. In periodontitis, malondialdehyde (MDA) is an oxidative stress 
parameter and a well-established lipid peroxidation (LPO) product that was used to weigh the 
oxidative damages in periodontitis patients.

Aim: The aim of the current study was to assess the effect of systemic usage of vitamin E as an 
aide to non-surgical periodontal therapy in treatment of stage II periodontitis patients and evaluate 
its effect on the MDA levels in gingival crevicular fluid (GCF). 

Subjects and method: Thirty patients having stage II periodontitis were included and divided 
into two groups: Control group only receiving scaling and root planing (SRP) and test group 
receiving SRP in addition systemic administration of vitamin E 400mg every other day. Clinical 
parameters Gingival Index (GI), Plaque Index (PI), Probing Depth (PD) and Clinical Attachment 
Level (CAL)) were recorded and GCF samples to assess the MDA level were collected at baseline 
and at 8 weeks follow up. 

Results: At follow up, both groups exhibited statistically significant changes in all clinical 
parameters without any significant differences between the two groups. Reduction in MDA was 
significant in control and test groups at the 8 weeks follow up. However, it was more significant in 
the test group. 

Conclusion: The adjunctive use of systemic vitamin E in periodontal therapy have showed 
to be effective in reducing the lipid peroxidation in stage II periodontitis patients. However, the 
clinical profit of its use is questionable.

KEY WORDS: Antioxidants (AOs), Vitamin E, lipid peroxidation (LPO), malondialdehyde 
(MDA), Gingival crevicular fluid (GCF).
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INTRODUCTION 

Periodontitis is a chronic inflammatory disease 
which affects the tooth-supporting tissues, such 
as the periodontal ligament, alveolar bone, and 
gingiva, and it is not initiated by a solitary or even 
limited organisms but relatively by polymicrobial 
groups of indigenous microbes acting in concert (1, 2).  
Periodontal disease arises when the balance between 
the host immune response and pathogens is disturbed 
(3). Recently, reactive oxygen species (ROS) have 
grew more consideration because of their vital role 
in the evolution of several inflammatory diseases(4). 
However, ROS do not differentiate between host 
tissues and pathogens, and hence, tissue injury can 
ascend from excessive plaque-induced extracellular 
ROS release. ROS are stated to contribute to the 
progression of periodontitis via direct and indirect 
mechanisms, counting DNA strand breaking (5), tissue 
destruction (6, 7), amplified osteoclast differentiation 
(8), lipid peroxidation (LPO) (9),  and commencement 
of a self-perpetuating series that stimulates chronic 
immune cell-derived ROS production (10). 

On the other hand, antioxidants (AOs) are 
another type of substances that are normally found 
in the cells and can efficiently postpone or prevent 
ROS-induced oxidation. Under physiological 
circumstances, AOs effectively neutralize ROS and 
prevents ROS- mediated tissue destruction. Once 
inflammation occurs, ROS production is severely 
amplified and the AO defense system cannot 
balance it, leading to the oxidative stress and tissue 
damage (4, 11). 

Vitamin E  refers to a group of eight natural com-
posites consisting of numerous tocotrienols (TCTs) 
and tocopherols (TOCs) and is considered as the 
most significant oil-soluble antioxidant found in na-
ture (12, 13). In addition, vitamin E is the initial line of 
defense against lipid peroxidation by defending cell 
membranes throughout the early phases of free radi-
cal attack (14). Vitamin E was shown to play a signifi-
cant role in preventing destruction of the alveolar 

bone and reducing the periodontal inflammation by 
acting as a prostaglandin inhibitor (15,16). 

Lipid peroxidation is one of the most significant 
reactions of free radicals (FR) species that results in 
the changes of the function and structural integrity 
of cell membranes. Numerous lipid peroxidation 
products such as malondialdehyde (MDA), isopros-
tane and 4-hydroxy-nonenal (HNE) have been used 
to assess both systemic and local oxidative damages 
linked with periodontitis (4). MDA is a guideline of 
oxidative stress and is a well-established LPO prod-
uct that is used to govern the level of cell membrane 
damage, and it is also the most investigated prod-
uct of lipid peroxidation in periodontitis (17). Higher 
MDA levels were significantly found in gingival 
tissues and GCF of periodontitis patients contrast-
ed to periodontal healthy controls (18). Furthermore, 
a study by Ghallab et al. 2015 showed that MDA 
levels in GCF can differentiate between aggressive 
periodontitis, chronic periodontitis, and periodon-
tally healthy controls (19).  

To our knowledge, we found no human study 
that estimated the effect of vitamin E on MDA 
levels in periodontitis patients. Therefore, the aim 
of the present study was to assess the outcome of 
systemic use of vitamin E in adjunction with non-
surgical periodontal therapy for treatment of stage 
II periodontitis patients. 

Subjects and methods

This controlled double-blinded, randomized 
study was carried out on thirty non-smoking stage 
II periodontitis patients (9 men, 21 women) from 
the outpatients’ clinic in Faculty of Oral and Dental 
Medicine, Future university in Egypt.

The patients were selected according to the fol-
lowing criteria:

·	 Patients’ age range from 22-50 years.

·	 Medically free patients according to the modi-
fied Cornell Medical Index (20).
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·	 Stage II periodontitis patients having at least 20 
natural teeth with interdental CAL detectable 
at ≥2 nonadjacent teeth, or buccal or oral CAL 
≥3 mm with pocketing >3 mm  detectable at ≥2 
teeth and CAL 3-4 mm and maximum PD ≤5 
mm (21)

The criteria for exclusion were as follows

·	 Patients with known or suspected allergy to 
vitamin E.

·	 Patients who had any type of periodontal 
treatment in the past 6 months preceding to 
examination.

·	 Users of tobacco in any form & alcoholics.

·	 Patients who used anti-inflammatory or 
antibiotic or antioxidants drugs within the 6 
months former to the beginning of the study,

·	 Pregnant or lactating females.

Study design

All selected patients were motivated about the 
benefit of the periodontal treatment. They received 
detailed instruction about the purpose of the study, 
steps, and expected benefits or risks that may arise. 
At baseline, proper case history, clinical examination 
and radiographic evaluation were done to selected 
subjects. Collection of the GCF samples was done 
before treatment at the beginning of the study and at 
8 weeks follow up. 

After GCF collection, thorough scaling and root 
planing (SRP) was performed for all patients using 
both ultrasonic (Various 350, NSK, Japan) and 
standard Gracey periodontal curettes (Hu-Fridey 
instruments, Chicago, IL, USA) for meticulous 
elimination of subgingival and supragingival plaque 
and calculus.

Thirty patients were randomly divided into two 
groups: 

·	 Control group: 15 patients received only SRP.

·	 Test group:  15 patients received SRP in addition 

to vitamin E (Pharco pharmaceuticals®, Egypt) 
400 mg every other day for 8 weeks.

Clinical evaluation

The subsequent periodontal parameters were 
recorded at baseline and after 8 weeks:

·	 Gingival Index (GI): the status of the gingiva 
was evaluated to assess gingival inflammation 
absence or presence (22).

·	 Plaque Index (PI): the sum of dental plaque 
was evaluated in order to screen the patient’s 
oral hygiene performance (23).

·	 Probing Pocket Depth (PPD): the span 
between the gingival margin and the base of 
the pocket and was measured via William’s 
graduated periodontal probe. 

·	 Clinical Attachment Level (CAL): was 
measured from the CEJ to the base of the pocket 
using William’s graduated periodontal probe. 

Collection of GCF samples:

GCF samples were obtained from the deepest 
PD sites at baseline and 8 weeks follow up. GCF 
samples were collected as follows: All supragingival 
plaque was detached and all blood spots or debris 
were removed from the tooth surfaces and then 
became air dried and cotton rolls were used to 
isolate the tooth surface from saliva. Sterile 
periopaper strip (1.5 × 20 mm) was inserted into 
the pocket until slight resistance was felt and kept 
in place for 30 seconds. contaminated Strips were 
discarded. Subsequent to GCF collection, the strips 
were immediately placed in sterile Eppendorf tubes 
and then were kept in liquid nitrogen (−80°C) until 
biochemical analysis (24). Evaluation of changes 
in the GCF level of MDA was done using enzyme-
linked immunosorbent assay (ELISA). 

Statistical analysis

Data were analyzed using SPSS version 21. 
The data normality was first tested with Shapiro 
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test. Continuous variables were shown as mean 
± SD (standard deviation). t test was used groups 
to compare the two groups, while paired groups 
were compared by paired t-test. The threshold of 
significance is fixed at 5 % level (P-value).

RESULTS

Thirty patients (21 females -9 males) with age 
ranging from 25 to 49 years old and mean age of 
32.53 (±6.40) were included in the present study 
and continued the 8 weeks follow up evaluation. 
The patients who received vitamin E reported no 

adverse side effects.

Post-treatment changes in control and test 
groups showed a statistically significant reduction 
in MDA and all clinical parameters (Table 1). 
At 8 weeks follow up, the PI, GI, PD and CAL 
readings were reduced in the test group compared 
to the control group, however this difference was 
not statistically significant.  In contrast, there was 
a statistically significant difference in the MDA 
readings at 8weeks follow up in the favor of the test 
group (Table 2).

TABLE (1): Effect of post-operative duration time on the mean change on all clinical variables during the 
follow-up period within each group.

PI GI PD CAL MDA

Control
BL-8 weeks

1.13 ± 0.091
P< 0.0001*

0.80 ± 0.107
P< 0.0001*

1.07 ±0.15
P< 0.0001*

0.87 ±0.16
P< 0.0001*

0.795 ±0.06
P< 0.0001*

Test
BL-8 weeks

1.40 ±0.16
P< 0.0001*

1.27 ±0.18
P< 0.0001* 

1.80 ±0.2
P< 0.0001*

1.80 ±0.17
P< 0.0001*

0.929 ±0.07
P< 0.0001*

*: significant at P ≤ 0.05

TABLE (2): Comparison of the Mean and standard deviation values in all clinical variables between test and 
control patients at baseline and at 2 months follow up. 

Control Test T-value P-value
Plaque index (PI)
Baseline
8 weeks follow up

1.87 ± 0.64
0.73 ± 0.70

2.00 ± 0.93
0.60 ± 0.51

0.4588
0.5953

0.6499
0.5564

GingivaI index (GI)
Baseline
8 weeks follow up

1.53 ± 0.83
0.73 ± 0.70

1.60 ± 0.91
0.33 ± 0.49

0.2092
1.8091

0.8358
0.0812

Probing depth (PD)
Baseline
8 weeks follow up

5.20 ± 1.21
4.13 ± 1.13

5.71 ± 0.99
3.73 ± 0.96

1.2470
1.0467

0.2231
0.3042

Clinical Attachment Level (CAL)
Baseline
8 weeks follow up

5.13 ± 1.51
4.27 ± 1.28

5.53 ± 1.60
3.73 ± 1.16

0.7057
1.1945

0.4862
0.2423

MDA
Baseline
8 weeks follow up

1.889 ± 0.28
1.094 ± 0.25

 1.762 ± 0.36
 0.834 ± 0.20

      1.0663
       3.0486

   0.2954
      0.0050*

*: significant at P ≤ 0.05
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DISCUSSION

Mechanical elimination of subgingival plaque 
and root surface debridement have been known as 
the gold standard approach to control periodontal 
diseases (25). Yet, in many cases only scaling and root 
debridement is not enough to control the disease 
and maintain the periodontal health. Adjunctive 
consumption of micronutrients such as vitamins 
in periodontal therapy has been anticipated to help 
sustaining a stable immune system via affecting 
numerous host response biological processes and 
enhancing the innate immune system (26, 27).

An oxidant–antioxidant balance is usually 
present in the healthy human body, and when this 
balance is disturbed and shifted to the oxidant 
side, oxidative stress occurs. Oxidative stress was 
found to be linked to various systemic diseases and 
conditions such as diabetes (28), ulcerative colitis (29), 
rheumatoid arthritis (30) and oral lichen planus (31).

Vitamin E is an antioxidant fat-soluble agent that 
normally presents in all cell membranes to inhibit 
the oxidative damage in membrane lipids (32). The 
suggested dose of vitamin E as a routine nutritional 
supplement for adults is 200 to 400 IU once daily. 
A 300-IU preparation for everyday supplementation 
was not available, so patients in the test group re-
ceived a dose of 400 mg (596 IU) vitamin E on alter-
nate days for the 8 weeks observation period. This 
alternate day regime of vitamin E intake was used in 
some studies without any untoward response (34,35).

Owing to the antioxidant effect of vitamin E, 
the current study was hence planned to assess the 
outcome of systemically delivered vitamin E in 
addition to the nonsurgical periodontal therapy 
on the clinical parameters (GI, PI, PD, and CAL) 
as well as MDA levels in the GCF of stage II 
periodontitis patients. 

Both groups displayed significant improvement 
in all clinical parameters after 8 weeks follow up 
period. The results of the present study question the 
beneficial effect of systemic delivery of vitamin E 
on the periodontal disease, and this was reflected by 

the non-significant differences between control and 
test groups in all clinical parameters at the 8 weeks 
follow up.

Comparable results were conducted by Hong et 
al (2019) who evaluated the gingival inflammation 
from fixed-dose mixtures of vitamin C, vitamin 
E, lysozyme and carbazochrome (CELC) as an 
adjunctive to scaling and root planing in the 
treatment of chronic periodontitis cases (36). In their 
study, CELC group displayed a significant reduction 
in gingival inflammation parameter only compared 
to the control. Other parameters (PI, PD and CAL), 
however, were similar between both groups.

On the other hand, Singh et al., (2014) 
demonstrated that the test group that received 200 
mg (300 IU) vitamin E every other day in addition 
to SRP showed a significant improvement in all 
periodontal parameters when compared to the 
group that received only SRP at 3 months follow 
up. They mentioned that adjunctive vitamin E may 
have played a supplementary role in resolution of 
the periodontal inflammatory problem (33). 

Malondialdehyde (MDA), is one of the final 
disintegration products of lipid peroxidation (LPO) 
and is an indicator of the associated deleterious 
effects on biological systems (37). In addition, 
MDA can act as an oxidative stress biomarker in 
chronic inflammatory diseases (8). MDA levels 
were assessed in serum, saliva, and GCF of chronic 
periodontitis patients, and in two studies it was 
found that periodontitis had no effect on systemic 
MDA levels, unlike local MDA levels that were 
raised in periodontitis patients (38, 39). Hence in this 
study, MDA levels were measured in the GCF not 
in the serum. 

The results obtained from the present study 
showed a significant decrease in the MDA level 
following SRP in both control and test groups at the 
8 weeks follow up. These results go in accordance 
with Wei et al., 2010 who mentioned that non-
surgical therapy can restore the antioxidant capacity 
by systemically and locally adjusting the levels of 
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MDA, total oxidative status (TOS) and superoxide 
dismutase (SOD)(39). In addition, Guentsch et al., 
2008 in their study assessed the effect of smoking 
and periodontal treatment on LPO and the equivalent 
antioxidant activity in periodontitis patients and 
concluded that non-surgical periodontal treatment 
aids in reducing the MDA to levels comparable to 
healthy controls (40).

After 8 weeks, MDA levels were significantly 
reduced in the test group in comparison with the 
control group recommending the positive effect the 
systemic administration of vitamin E in addition to 
SRP. Esenlik et al., (2012) investigated the effect 
of vitamin E on the levels of MDA in patients 
with orthodontic tooth movement. They found that 
vitamin E supplementation reduced the MDA level 
in the anterior region following orthodontic tooth 
movement which reflects the protective role of 
vitamin E on LPO levels(41).

In conclusion, vitamin E is a free-radical scav-
enger that helps in inhibiting LPO in addition to 
SRP in stage II periodontitis patients. The effect of 
vitamin E on the clinical parameters though is ques-
tionable. Further investigations on a larger scale of 
patients are required to confirm the positive effect of 
vitamin E administration the stage II periodontitis 
patients.  
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