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ABSTRACT 
Background: Recurrent aphthous ulceration (RAU) is an inflammatory condition of unknown etiology characterized by 

painful recurrent (single or multiple) ulcerations of the oral mucosa. It is one of the most common and poorly understood 

mucosal disorders. It occurs more frequently in times of stress. Local and systemic conditions, genetic, immunologic, microbial 

factors, and oxidative stress may play a role in the pathogenesis of RAU. The objective of this study was to evaluate the free 

radical metabolism and antioxidant activity of RAU patients treated by lavender or flax oil paint. 

Methods: Sixty-six RAU patients were enrolled in this prospective randomized double-blind placebo-controlled study. 

Analysis of the plasma levels of malondialdehyde (MDA), glutathione (GSH), Nitric oxide (NO), myeloperoxidase (MPO), 

Vit. E, Vit. C, and Trolox equivalent antioxidant capacity (TEAC) were determined. The ulcer size, healing time, and healing 

process were correlated to the plasma levels of the studied parameters for the assessment of the antioxidant mechanism of 

action of lavender and flax oil paint in the treatment of RAU.   

Results: Statistical analysis showed that lavender antioxidant action was higher than flax oil paint compared to placebo. The 

decreased oxidative stress and the damage caused by free radicals was significant in the lavender group than both flax group 

and placebo (P<0.001). 

Conclusion: This study proves the significant antioxidant mechanism of both lavender and flax in the treatment of RAU 

patients. 

Keywords: Recurrent aphthous ulceration (RAU), oxidative stress, antioxidants, lavender, flax. (Received: 15/11/2019; 

Accepted: 30/12/2019). 

 

INTRODUCTION 
 Recurrent aphthous ulceration (RAU) is a 

chronic inflammatory disease of oral mucosa 

categorized by single or multiple painful ulcers in 

non-keratinized mucosa.(1,2)  The main factors 

linked to RAU include genetic factor, 

hematologic deficiencies, immunologic 

abnormalities and other factors such as trauma, 

stress, and food allergy.(3,4) All those conditions 

can lead to oxidative stress by disturbing oxidant–

antioxidant balance of organism and accelerate 

the formation of free radicals.  

The cytotoxic effects of free radicals are harmful 

for mammalian cells that lead to different diseases 

such as inflammatory condition, ulcers, cancer, 

and aging.(5-7) Mucosa membranes are protected 

by natural free radical scavengers which include 

the antioxidant vitamins, superoxide dismutase, 

glutathione peroxidase (GSH), reductase, and 

catalase. 
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Malondialdehyde (MDA) is a stable end-product 

of peroxidation of membrane lipids by free 

radicals and it is an indicator of increased lipid 

peroxidation, MDA caused the disturbance of 

structure and function of cell membranes.(8,9) 

Antioxidants commonly neutralize radicals via a 

hydrogen atom transfer (HAT) or single electron 

transfer (SET) mechanism. Although the products 

of ROS- induced oxidative stress are extensively 

used to monitor their biological effects, it is also 

important to evaluate the antioxidant capacity of 

biological fluids, cells, and extracts. Trolox 

Equivalent Antioxidant Capacity (TEAC) Assay 

measures the total antioxidant capacity of 

biomolecules from a variety of hydrophilic or 

lipophilic samples.(10) The TEAC Assay is based 

on the conversion of oxidized 2,2'-azino-bis (3-

ethylbenzothiazoline-6- sulphonic acid (ABTS·+) 

radical to ABTS via SET or HAT antioxidant 

mechanisms.(10) 

Lavender has been used for centuries as a herbal 

remedy. Lavender oil has in vitro antimicrobial 

activity against bacteria, fungi and some insects. 

Lavender’s essential oil exerts spasmolytic 

activity in smooth muscle in vivo, supporting its 

historical use as a digestive aid. Topical lavender 

oil displayed the stronger antioxidant activity in a 

linoleic acid model system and good antibacterial 

activity. The broad antibacterial and analgesic 

activities of lavender oil may explain its efficacy 
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in treating and healing of RAU. Lavender oil may 

have another action such as anti-inflammatory 

and immune enhancer;(11) these may explain its 

ability in treating RAU. 

Consumption of Flaxseed exhibits potential 

health benefits in reducing the risk of 

cardiovascular disease, cancer and diabetes 

mellitus. Flax paint reduced the time to repair 

mucosal tissue (ulcer healing), and pain 

persistence, it has both anti-inflammatory and 

analgesic effect.(12) 

The aim of the present study was to assess the 

healing process and free radical metabolism status 

in RAU patients treated with lavender or flax oils 

compared with placebo therapy, in relation to the 

size and type of ulcer. 

 

MATERIALS AND METHODS 

Patients: A prospective randomized double-

blind placebo-controlled study was carried out at 

the Oral Diagnosis Department, College of 

Dentistry, Hawler Medical University, Iraq. This 

study was approved by the Institutional review 

board and the ethics committee. Written consent 

was given by all participants according to the 

Declaration of Helsinki (2018). The study group 

composed of sixty-six patients with an age ranges 

18-46 years, who were diagnosed with recurrent 

aphthous ulceration. All were selected on the 

bases of history and clinical features. Patients 

with any systemic disease, who received any 

therapeutic regimen during the past three months, 

were excluded from the study.  

Data collection: Demographic details of the 

enrolled patients such as name, age, gender, 

occupation and address were recorded. RAU is 

classified with respect to frequency and duration 

of ulcers according to the history and 

presentation. Duration in days of the current ulcer 

and the number of years that they had experienced 

similar ulcers were recorded. They were 

examined clinically, and their RAU status was 

recorded. The classification of RAU presentation 

was based on the WHO classification with respect 

to size, shape, site and healing status as minor, 

major ulcers. The number of present ulcers and 

their location was also recorded.  

 

Formulation of paints: 
Lavender oil paint is composed of standard 

lavender oil in glycerin (glycerol). Both 

constituents are authorized by European 

Pharmacopoeia V (EU) for the oral use. Placebo 

is free from active constituents.  

The product is presented in white plastic l0 mL 

bottle containing approximately 9 mL of paint. 

The same procedure was used for flax oil paint 

preparation.  

 

Plasma preparation: The blood samples were 

collected from all enrolled patients under aseptic 

protocol by vein puncture. Venous blood (3 cc) 

was withdrawn with a 5 ml disposable syringe 

with a 24-gauge disposable needle in to a plain 

vacutainer containing heparin as anticoagulant. 

The blood was centrifuged at 1000 g for 10 

minutes at 40°C to obtain plasma, which was 

stored in small aliquots at -200°C. 

The patients were asked to participate after a 

routine dental examination and explanation of the 

study aims. The patients’ group was selected 

following a detailed case history and clinical 

examination. All participants, who were not 

currently taking any medications, were 

nonsmokers, and free from any periodontal 

disease. 

Randomly, the patients group distributed as acute, 

minor RAU lesions diagnosed by a dentist during 

the collection of plasma samples and had 

experienced oral ulcer attacks at least three times 

a year.  

The patients randomly were divided into three 

groups: 

Group I: Patients administered Lavender oil 

(n=23),  

Group II: Patients administered Flax oil (n=23) 

Group III: Placebo control group (n=20) 

The treatment was applied topically to the 

ulcerated area three times daily. 

 

Free radical metabolism status & 

Antioxidant Assay 

Malondialdehyde (MDA) Assay 
Assessment of MDA level, which used a 

derivatization step that protein-bound MDA was 

hydrolyzed (60 min at 95°C) and converted into a 

fluorescent probe, this fluorescent probe was 

cooled to 2-8°C, centrifuged at 10,000 g for 5 

min, mixed with a reaction solution and injected 

into the HPLC (High-performance liquid 

chromatography) system (Agilent Technologies 

1200 series, USA; kits: Immuchrom GmbH, 

Germany). The isocratic separation via HPLC at 

30°C, using a reversed-phase column (Bischoff 

Prontosil Eurobond, 5 mm, 125 mm x 4 mm; 

Germany), lasted for 4 min for each sample. The 

chromatograms were recorded by a fluorescence 

detector. Quantification was performed with the 

calibrator from the kit. 

 

Glutathione (GSH) Assay 
Measurement of GSH levels, during the 

derivatization reaction, glutathione was converted 
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into a fluorescent probe. A subsequent 

precipitation step removed high molecular weight 

substances, after centrifugation at 10,000 g for 5 

min, the fluorescent probe was cooled to 2-8°C 

and injected into the HPLC system. The isocratic 

separation via HPLC at 30°C was performed with 

a reversed-phase column (MZ Inertsil ODS, 5 

mm, 125 mm x 4 mm) in 2 runs. Each of these 

runs lasted 4 min. The chromatograms were 

recorded by a fluorescence detector. The 

quantification was performed with the delivered 

EDTA-blood calibrator; the concentration was 

calculated using the internal standard method.  

 

Nitric Oxide (NO) Assay 
The NO values were given as the sum of nitrite 

and nitrate, which are the stable end products of 

NO. The nitrate levels in the samples were 

spectrophotometrically determined based on the 

reduction of nitrate to nitrite by VaCI3. Nitrite 

levels were measured by the Griess reaction. 

Measurement of NO was done by a modified 

spectrophotometric method used by Green et al. 
(13) Sodium nitrite and nitrate solutions (1, 10, 50, 

and 100 mM) were used as standards.  

 

Myeloperoxidase (MPO) Assay 
Assessment of MPO activity is made by 

measuring the H2O2- dependent oxidation of o-

dianisidine. The MPO activities in the samples 

were determined with a modified 

spectrophotometric method (Shimadzu UV mini-

1240, Japan) used by Colowick and Kaplan.(14) 

One unit of enzymatic activity was defined as the 

amount of MPO that caused a change in the 

absorbance of 1.0/min at 410 nm at 37°C. 

 

Vitamine E and Vitamine C Assay 
The level of vitamins E, and C were determined 

according to the manufacturer kit method 
procedure of enzyme-linked immunosorbent 

assay (ELISA). 

 

TEAC Assay 
Plasma TEAC was measured according to the 

Rice-Evans and Miller method.(15) TEAC Assay 

Kit measures the total antioxidant capacity within 

a sample. Samples were compared to the known 

concentrations of Trolox standards within a 96-

well microtiter plate format. Samples and 

standards were added to the microplate well, and 

upon the addition of the primed ABTS probe, the 

reaction proceeds for a few minutes. The reaction 

was read with a standard 96-well 

spectrophotometric microplate reader at 405-415 

nm. Antioxidant capacity was determined by 

comparison with the Trolox standards. 

 

Statistical analysis 
All data were reported as means ± SD. All 

statistical analyses were performed using the 

SPSS version 18.0 statistical software package 

(SPSS Inc., USA). The data were analyzed with 

the Mann-Whitney U-test, Chi-square test, and 

independent t-test to find the significance of the 

difference in levels of antioxidants between the 

study and placebo groups in plasma and the 

significance of the different levels of antioxidants 

in patients having single and multiple ulcers and 

it was performed to compare mean values of 

antioxidant levels between minor and major type 

of ulcers among the study group. Pearson 

correlation was performed to analyze the 

correlation of antioxidant levels with respect to 

the duration of current ulcers in days and 

recurrence of ulcers in years. The level of 

significance was set at P<0.05. 
 

RESULTS 

Demographic data: The enrolled study 

groups (I & II) comprised 46 patients of which 

females were twenty-five (n=25), and males were 

twenty-one (n=21). The 20 patients in placebo 

group (III) consisted of 11 females and 9 males. 

The minimum age was 18 years in both groups 

and the maximum age was 46 years. The most 

common patients were in the age group of 22-35 

years for both groups. The mean age was found to 

be 24.5, 21.2, and 26.3 years for groups I, II, and 

III, respectively (Table 1).  

 

Clinical features: In the study groups, 48 

(73%) out of 66 patients were with single ulcer, 

while 18 (27%) patients were with multiple 

ulcers. Ten Patients with multiple ulcers were 

seen with (56%) (of the two study groups) with 

two ulcers and eight (44%) were seen with three 

or more ulcers.  

Out of the 66 patients, 49 (74%) had minor RAU, 

and 17 (26%) had major RAU (Table 1). 
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Table 1: Demographic and clinical features of patients with recurrent aphthous ulceration 

Demographic data: Group I Lavender oil Group II Flax oil Group III Placebo control  

Mean Age (years) 24.5 21.2 26.3 

Gender 

 

Female N= 25 11 

Male: N= 21 9 

Age group  (years) 22-35 21-40 

Clinical features: 

Single ulcer 73% 

Multiple ulcer 27% 

Type of ulcer Minor 74% 

Major 26% 

Assessment of inflammation and 

ulceration: Both ulceration and inflammation 

decreased significantly post-treatment by 

lavender and flax oil paint (P=0.001), from 4 to 0 

(severe to none) or healed ulcers, as showed in 

figure (1).

 

 

 

 

 

 
 

Figure 1: Level of inflammation and ulceration pre- and post-treatment in patients with RAU. 

0= None, 1=Minimal, 2=Mild, 3=Moderate, 4=Severe. 

 

Analysis of free radical metabolism 

status & Antioxidant Assay:  
Analysis of MDA, GSH, NO, MPO, Vit. E, and 

Vit. C in group I showed a statistically significant 

difference between pre-treatment (1.4±0.85, 

21.23±1.84, 15.94±2.24, 17.94±2.88, 13.07±0.43, 

1.23±0.05) and post-treatment levels (0.74±0.65, 

25.93±1.37, 20.14±1.84, 15.84±2.42, 11.27±0.17, 

1.01±0.03), respectively, (P=0.001). 

Group II also showed statistical difference 

between pre-treatment (1.49±0.76, 20.42±1.6, 

16.1±1.89, 17.96±2.01, 13.16±0.32, 1.28±0.04) 

and post-treatment levels (0.87±1.12, 23.96±1.04, 

19.21±1.2, 15.95±2.1, 11.6±0.45, 1.05±0.02), 

respectively, (P=0.02). Considering placebo 

group (III),  there was no-statistical difference in 

the values (Table 2). 

 

 

Table 2: Plasma values of antioxidant parameters of enrolled patients’ groups. 

 MDA 

(µmol/L) 

GSH 

(U/mg protein) 

NO 

(µmol/L) 

MPO 

(U/mg protein) 

Vit. E 

(μg/ml) 

Vit. C 

(μg/ml) 

G I:  Pre-Tx 1.4±0.85 21.23±1.84 15.94±2.24 17.94±2.88 13.07±0.43 1.23±0.05 

Post-Tx 0.74±0.65* 25.93±1.37* 20.14±1.84* 15.84±2.42* 11.27±0.17* 1.01±0.03 

G II: Pre-Tx 1.49±0.76 20.42±1.6 16.1±1.89 17.96±2.01 13.16±0.32 1.28±0.04 

Post-Tx 0.87±1.12* 23.96±1.04* 19.21±1.2* 15.95±2.1* 11.6±0.45* 1.05±0.02 

G III: Pre-Tx 1.47±0.75 21.43±1.66 15.98±2.01 17.97±2.67 13.1±0.23 1.33±0.03 

Post-Tx 1.49±0.73 20.03±1.36 14.98±2.09 18.27±2.18 13.9±0.21 1.43±0.04 

Group I: Patients administered Lavender oil, Group II: Patients administered Flax oil, Group III: Placebo control group. Pre-Tx: 

Pre-treatment, Post-Tx: Post-treatment.  MDA: malondialdehyde; GSH: glutathione; NO: nitric oxide; MPO: myeloperoxidase; 

vitamin E: Vit. E, vitamin C: Vit. C, Trolox equivalent antioxidant capacity: TEAC. * P<0.05, compared to control (Mann-Whitney 

U-test, Levene test, and t-test). 

 

Assessment of Trolox equivalent antioxidant 

capacity (TEAC) showed an elevation in lavender 

oil group (I) more than flax oil group (II)  

 

 

compared to placebo group (III), the plasma 

levels were 0.85, 0.9. 0.87 pre-treatment, and 2.6, 

2.1, 0.76 post-treatment in the groups I, II, III, 

respectively, (P=0.001) (Figure 2). 
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Figure 2: Trolox equivalent antioxidant capacity (TEAC) plasma values (µmol Trolox Eq/L) of tested groups I, II, 

and III, pre- and post-treatment. Group I: Patients administered Lavender oil, Group II: Patients administered Flax 

oil, Group III: Placebo control group. 

 

Correlation of antioxidants with respect 

to duration of ulcers: Pearson correlation was 

performed to analyze the correlation of 

antioxidants with respect to the duration of the 

current ulcers in days (Figure 3).

 

 

 

 

 

 
 
 

 

 

 

 

 
Figure 3: Antioxidant plasma levels according to the duration of current ulcer in the tested groups. MDA: 

malondialdehyde (µmol/L); GSH: glutathione (U/mg protein); NO: nitric oxide (µmol/L); MPO: myeloperoxidase 

(U/mg protein); Vit. E: vitamin E (μg/ml), Vit. C: vitamin C (μg/ml), TEAC: Trolox equivalent antioxidant capacity 

(µmol Trolox Eq/L). 

 

There was a positive correlation of antioxidant 

parameters MDA, GSH, NO, MPO, Vit. E, Vit.  

 

C, TEAC and the duration of current ulcer in the 

tested groups (Figure 4).
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Figure 4: Plasma antioxidant positive correlation with the duration of current ulcer in the tested groups. 

MDA: malondialdehyde; GSH: glutathione; NO: nitric oxide; MPO: myeloperoxidase; Vit. E: Vit. E, 

Vit. C: Vit. C, Trolox equivalent antioxidant capacity: TEAC. 

 

Comparison of antioxidants among the types 

of recurrent aphthous ulcers: 

Analysis of MDA, GSH, NO, MPO, Vit. E, and 

Vit. C in comparison to the type of ulcer 

showed no significant difference; 1.4±0.85, 

21.23±1.84, 15.94±2.24, 17.94±2.88, 

13.07±0.43, 1.23±0.05, 0.90±0.04 of minor 

ulcers, respectively, while the values of same 

parameter in major aphthous ulcers were as 

follows; 1.48±0.54, 21.87±1.44, 16.33±2.18, 

18.21±2.21, 13.42±0.18, 1.38±0.68, 0.94±0.08, 

respectively (Table 3). 

 
Table (3): Plasma values of tested parameters to the type of recurrent aphthous ulcers. 

Type of ulcer MDA 

(µmol/L) 

GSH 

(U/mg 

protein) 

NO 

(µmol/L) 

MPO 

(U/mg 

protein) 

Vit. E 

(μg/ml) 

Vit. C 

(μg/ml) 

TEAC 

(µmol Trolox 

Eq/L) 

Minor 1.4±0.85 21.23±1.84 15.94±2.24 17.94±2.88 13.07±0.43 1.23±0.05 0.90±0.04 

Major 1.48±0.54 21.87±1.44 16.33±2.18 18.21±2.21 13.42±0.18 1.38±0.68 0.94±0.08 

MDA: malondialdehyde; GSH: glutathione; NO: nitric oxide; MPO: myeloperoxidase; Vit. E: Vit. E, Vit. C: Vit. C, 

Trolox equivalent antioxidant capacity: TEAC. * P<0.05, compared to control (Mann-Whitney U-test, Levene test, and 

t-test). 

 
DISCUSSION  
The cellular damage caused by reactive oxygen 

species (ROS) has been embroiled in the 

development of many disease states, such as 

cancer, cardiovascular disease, and 

neurodegenerative diseases. In normal 

physiological status, the cellular ROS generation 

is counterbalanced by the action of cellular 

antioxidant enzymes, macro or micro molecules,  

as well as other redox molecules. Antioxidants 

include both hydrophilic and lipophilic molecules 

for metabolizing ROS.(16) 
These may be localized transiently within 

different tissues or cells. Due to their potential  

 

 

harmful effects, excessive ROS must be promptly 

eliminated from the cells by this variety of 

antioxidant defense mechanisms.(17)  

Oral ulcers are recognized as the most common 

oral mucosal diseases worldwide. The aim of this 

study was to assess and to evaluate the free radical 

metabolism status & Antioxidant action in plasma 

samples from Lavender or flax treated oral ulcer 

patients in comparison with placebo (control).  

There have been different studies about impaired 

oxidant–antioxidant balance in RAU patient. 

Cimen et al. (2003) mentioned that the increased 

MDA level and decreased antioxidant enzymatic 

system (SOD, GSH, and CAT) in RAU patients. 
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Yet, Arikan et al. (2009) recorded a significant 

increase in plasma MDA and decreased GSH 

levels, and vitamin E levels in patients with 

RAS.(18- 22)  

This study agrees with those researches in which 

the MDA (an indicator of lipid peroxidation) 

levels were elevated significantly pre-treatment in 

enrolled RAU patients and declined significantly 

post-treatment. GSA was decreased significantly 

pre-treatment and increased significantly post-

treatment in lavender users more than flax oil 

paint patients, which support the antioxidant 

action of lavender and flax in size reduction of 

ulcer and healing, in addition to decline in 

healing time. 

The imbalance between free radicals and 

antioxidant system causes more inflammatory 

oral pathologies.(23,24)  
The plasma levels of NO were found to decrease 

in RAU patients and elevated after treatment by 

lavender or flax oil paint compared to placebo, 

this study disagrees with the research made by 

Gunduz et al.(25) who reported no significant 

change in plasma NO levels in RAU and Bechet’s 

disease.  

Myeloperoxidase (MPO) plasma level was 

elevated in RAU patients and declined after 

treatment by lavender and flax oil paint, which 

explains the antioxidant activity and free radical 

scavenger effects of the tested materials. 

In this study, the authors found that the plasma 

levels of some nonenzymatic indicators of the 

antioxidant protective system (vitamins E, and C) 

have a significant difference after treatment by 

lavender or flax in RAU patients compared to the 

placebo control group (P=0.01). 

This study showed that plasma levels of vitamins 

E, and C were significantly higher pre-treatment 

and significantly lowered post-treatment by 

lavender more than flax oil paint compared to 

placebo with RAU. 

The acquired and environmental situation rather 

than genetic and inheritance factors have a role to 

influence the level of oxidant and antioxidants 

status and these factors may explain the 

difference. 

Trolox antioxidant capacity level was measured 

in plasma from RAU patient treated by lavender 

or flax oil paint in this research, showed that the 

level of TEAC elevated significantly in lavender 

group more than flax group compared to placebo, 

which proves the antioxidant mechanism of 

action in the process of ulcer healing. Lavender 

has been used for centuries as an herbal remedy. 

Its major clinical benefits are on the central 
nervous system. Many studies support its use as a 

sedative, anxiolytic and mood modulator.(11)  

This study proved the antioxidant activity of 

lavender and flax oil paint in the healing process 

of ulceration by reduction of ulcer size and 

healing time more than flax oil paint regarding its 

antioxidant mechanism of action.  

Flax is the richest source of a-Linolenic acid 

(ALA) in the North American diet. It’s converted 

to two major metabolites in vivo, the long-chain 

&-3 fatty acids, eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) after elongation and 

desaturation.(26,27) Many studies supported the 

hypothesis that -3 fatty acid intake, especially in 

the form of eicosapentaenoic acid (EPA) and 

DHA, have anti-inflammatory properties 

effects.(28-30,31) Omega-3 fatty acids have been 

shown to suppress oxygen-free radicals from 

neutrophils and monocytes, as well as the 

production of interleukin-1, tumor necrosis factor, 

and leukotriene B4.(32) This explains the 

antioxidant activity of flax oil. 

The comparison of antioxidant levels between the 

single and multiple ulcers as well as between the 

types of ulcers showed a positive significant 

correlation. The comparison of antioxidant levels 

between minor and major ulcers reveals that there 

is a difference between them, the decline level of 

GSH, NO, and TEAC and elevation of plasma 

levels of MDA, MPO, Vit. E and C in major ulcer 

more than minor aphthous ulcer plays a 

significant role in ulceration and oxidative 

damage, the usage of lavender or flax oil paint 

back the parameters value to the normal due to its 

characteristics as powerful antioxidants to fight 

against and scavenge the free radicals and 

oxidative stress that lead to ulceration, and finally 

promote healing process, reduce ulcer size and 

decrease the healing time. 

Oxidative stress, occurring because of imbalance 

between the formation of free oxygen radicals and 

inactivation of these species by antioxidant 

defense system, which cause damage to various 

cellular and extracellular constituents; this 

harmful effect of increased oxidative stress is 

called oxidative damage that appear after 

exposure to a relatively high concentration of 

reactive oxygen species (ROS) and/or a decrease 

in antioxidant defense system against ROS.  

The usage of drugs or materials have antioxidant 

ability to either increase the internal antioxidant 

or decrease the oxidants by scavenging the free 

radicals leading to decline in the harmful 

oxidative damage, which explain the impact of 

lavender and flax oil in decreasing the harmful 

oxidant free radicals and elevation of antioxidant 

parameters or scavenge the harmful oxidative 

damage free radicals. 
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CONCLUSION 

This study provides information about the activity 

of free radical metabolism and antioxidant levels 

in plasma of RAU patients treated with lavender 

or flax oil paint. 

It can be concluded that the antioxidant action of 

lavender and flax has an important role in the 

healing process of oral ulcers. 

 
REFERENCES 
1. Woo SB, Greenberg MS. Ulcerative, Vesicular and 

bullous lesions. In: Green Berg MS, Glick M. Ship J. 

Burket’s Oral Medical, Diagnosis and Treatment. 

10th ed. Hamilton: BC Decker, 2008. p. 57-62. 

2. Ship JA, Chavez EM, Doerr PA, Henson BS, 

Sarmadi M. Recurrent aphthous stomatitis. 

Quintessence Int. 2000; 31: 95-112. 

3. Porter SR, Scully C, Pedersen A. Recurrent aphthous 

stomatitis. Crit Rev Oral Biol Med. 1998; 9: 306-21. 

4. Scully C, Gorsky M, Lozada-Nur F. The diagnosis 

and management of recurrent aphthous stomatitis: A 

consensus approach. J Am Dent Assoc. 2003; 134: 

200-7. 

5. Beevi SS, Rasheed AM, Geetha A. Evaluation of 

oxidative stress and nitric oxide levels in patients 

with oral cavity cancer. Jpn J Clin Oncol. 2004; 34: 

379-85. 

6. Gunduz K, Ozturk G, Sozmen EY. Erythrocyte 

superoxide dismutase, catalase activities and plasma 

nitrite and nitrate levels in patients with Behçet 

disease and recurrent aphthous stomatitis. Clin Exp 

Dermatol. 2004; 29:176-9. 

7. Halliwell B. Free radicals, antioxidants, and human 

disease: Curiosity, cause, or consequence Lancet. 

1994; 344: 721-4. 

8. Cohen G. Enzymatic/nonenzymatic sources of 

oxyradicals and regulation of antioxidant defenses. 

Ann N Y Acad Sci. 1994; 738: 8-14. 

9. Nielsen F, Mikkelsen BB, Nielsen JB, Andersen HR, 

Grandjean P. Plasma malondialdehyde as biomarker 

for oxidative stress: Reference interval and effects of 

lifestyle factors. Clin Chem. 1997; 43: 1209-14. 

10. Walker, Richard B.; Everette, Jace D. "Comparative 

Reaction Rates of Various Antioxidants with ABTS 

Radical Cation", J. Agric. Food Chem. 2009; 57: 

1156–1161.  

11. Altaei T. Topical Lavender oil for the treatment of 

recurrent aphthous ulceration. Am. J. Dent. 2012; 25: 

39-43. 

12. Altaei T, Shaheen A. Ahmed, Ahmed A. Haider. 

Efficacy of topical flax paint for the treatment of 

recurrent aphthous stomatitis. J Bagh Coll Dentistry 

2011; 23:100-107. 

13. Green LC, Wagner DA, Glogowski J, Skipper PL, 

Wishnok JS, Tannenbaum SR. Analyses of nitrate, 

nitrite and [15N] nitrate in biological fluids. Anal 

Biochem. 1982;126:131-138. 

14. Colowick SP, Kaplan SD. Myeloperoxidase activity. 

In: Methods in enzymology. Vol II. New York: 

Academic Press, 1955. pp. 769-770. 

15. Rice-Evans C, Miller N. Total antioxidant status in 

plasma and body fluids. Methods Enzymol. 1994; 

234:279-93. 

16. Sies H. Oxidative stress: Oxidants and Antioxidants. 

Academic Press, New York, 1991. 

17. Young IS, Woodside JV. Antioxidants in health and 

disease. J Clin Pathol. 2001;54:176–86. 

18. Cimen MY, Kaya TI, Eskandari G, Tursen U, 

Ikizoglu G, Atik U. Oxidant/ antioxidant status in 

patients with recurrent aphthous stomatitis. Clin Exp 

Dermatol. 2003;28:647-50. 

19. Arikan S, Durusoy C, Akalin N, Haberal A, Seckin 

D. Oxidant/antioxidant status in recurrent aphthous 

stomatitis. Oral Dis. 2009;15:512-5. 

20. Momen-Beitollahi J, Mansourian A, Momen-Heravi 

F, Amanlou M, Obradov S, Sahebjamee M. 

Assessment of salivary and serum antioxidant status 

in patients with recurrent aphthous stomatitis. Med 

Oral Patol Oral Cir Bucal. 2010;15:e557-61. 

21. Saral Y, Coskun BK, Ozturk P, Karatas F, Ayar A. 

Assessment of salivary and serum antioxidant 

vitamins and lipid peroxidation in patients with 

recurrent aphthous ulceration. Tohoku J Exp Med. 

2005;206:305-12. 

22. Cağlayan F, Miloglu O, Altun O, Erel O, Yilmaz AB. 

Oxidative stress and myeloperoxidase levels in saliva 

of patients with recurrent aphthous stomatitis. Oral 

Dis. 2008;14:700-4. 

23. Young IS, Woodside JV. Antioxidants in healthand 

disease. J Clin Pathol. 2001; 54:176–86.   

24. Shetti A, Keluskar V, Aggarwal A. Antioxidants: 

Enhancing oral and general [5] health. J Indian Acad 

Oral Med. Radiol. 2009; 21:1-6. 

25. Gunduz K, Ozturk G, Sozmen EY. Erythrocyte 

superoxide dismutase, catalase activities and plasma 

nitrite and nitrate levels in patients with Bechet 

disease and recurrent aphthous stomatitis. Clin Exp 

Dermatol. 2004; 29: 176-179.  

26. Muir AD and ND Westcott. Flaxseed constituents 

and human health. In Flax, The genus Linum, (A.D. 

Muir and N.D. Westcott, Eds.), Taylor & Francis, 

London, 2003; 243-51. 

27. Vaisey-Genser M and D.H. Morris. Introduction: 

history of the cultivation and uses of flaxseed. In 

Flax, The genus Linum, (A.D. Muir and 

N.D.Westcott, Eds.), Taylor & Francis, London, 

2003; 1-21. 

28. Pischon T, Hankinson SE, Hotamisligil GS, Rifai N, 

Willett WC, Rimm EB. Habitual dietary intake of n-

3 and n-6 fatty acids in relation to inflammatory 

markers among US men and women. Circulation 

2003; 108:155-60. 

29. Zampelas A, Panagiotakos DB, Pitsavos C, Das UN, 

Chrysohoou C, Skoumas Y, et al. Fish consumption 

among healthy adults is associated with decreased 

levels of inflammatory markers related to 

cardiovascular disease: the ATTICA study. J Am 

Coll Cardiol. 2005; 46:120-4. 

30. Yoneyama S, Miura K, Sasaki S, Yoshita K, 

Morikawa Y, Ishizaki M, Kido T, Naruse Y, 

Nakagawa H. Dietary intake of fatty acids and serum 

C-reactive protein in Japanese. J Epidemiol. 2007; 

17: 86-92. 

31. Zhao G, Etherton TD, Martin KR, West SG, Gillies 

PJ, Kris-Etherton PM. Dietary alpha linolenic acid 

reduces inflammatory and lipid cardiovascular risk 

factors in hypercholesterolemic men and women. J 

Nutr. 2004; 134: 2991-7. 

32. Prasad K. Dietary flax seed in prevention of 

hypercholesterolemic atherosclerosis. 

Atherosclerosis. 1997;132:69-76. 



J Bagh College Dentistry                 Vol. 32(1), March 2020                  Comparative Study of 
   

 

50 
 

 

 الخلاصة
هو حالة التهابية لمسببات مرضية غير معروفة تتميز بقرح متكررة مؤلمة )مفردة أو متعددة( في   (RAU) المتكرر الخلفية: التقرح القلاعي

الغشاء المخاطي للفم. انها واحدة من اضطرابات الغشاء المخاطي الأكثر شيوعا. يحدث بشكل متكرر في أوقات التوتر. قد تلعب الظروف  

كان الهدف من هذه الدراسة هو تقييم عملية  ية والمناعية والميكروبية والإجهاد التأكسدي دورًا في التسبب،المحلية والجهازية والعوامل الوراث 

 .الذين عولجوا بواسطة زيت اللافندر أو الكتان التقرح القلاعي المتكرر التمثيل الغذائي للجذور الحرة ومضادات الأكسدة لمرضى

في هذه الدراسة العشوائية التي تسيطر عليها وهمي. تحليل مستويات البلازما   بالتقرح القلاعي المتكررالطريقة: تم تسجيل ستة وستين مريضا  

. تم   C ، فيت E .، فيت(MPO) ، المايلوبروكسيديز (NO) ، أكسيد النيتريك (GSH) ، الجلوتاثيونmalondialdehyde (MDA) من

ارتبط حجم القرحة، ووقت الشفاء، وعملية الشفاء بمستويات البلازما للمعايير  .Trolox (TEAC) ، ومقاومة مضادات الأكسدة يعادل تحديد

 .RAU المدروسة لتقييم آلية عمل مضادات الأكسدة لعمل طلاء زيت اللافندر والكتان في علاج

بالمقارنة مع الدواء الوهمي.   النتائج: أظهر التحليل الإحصائي أن علاج الخزامى يكون له تأثير مضاد للأكسدة أعلى من طلاء زيت الكتان

 .p <0.001 كان تقليل الضغط التأكسدي والضرر الناجم عن الجذور الحرة معنويا في مجموعة الخزامى أكثر من مجموعة الكتان وهمي 

 .تكرر: هذه الدراسة تثبت الآلية المضادة للأكسدة الهامة لعمل الخزامى والكتان في علاج مرضى التقرح القلاعي المستنتاجالا
 


