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Periodontal diseases are inflammatory disorders
that give rise to tissue damage and loss, as a result

of complex interactions between pathogenic bacteria
and the host’s immune response (Chapple, 1997).
There is an increasing body of evidence available to im-

plicate reactive oxygen species (ROS) in the pathogen-
esis of a variety of inflammatory disorders, of which pe-
riodontal disease is no exception. In recent years, the
term ROS has been adopted to include molecules such
as hydrogen peroxide (H2O2), hypochlorous acid (HOCl)
and singlet oxygen (1O2), which whilst not radicals in
nature, can cause substantial tissue damage by initi-
ating free radical chain reactions (Chapple, 1997).

The predominant inflammatory cell (96%) within the
healthy connective tissues and epithelium of the gin-
giva is the polymorphonuclear leucocyte (PMNL). Peri-
odontopathic bacteria in the gingivomucosal tissue
may functionally activate PMNLs leading to an in-
creased production of ROS (Chapple, 1997). Chronic
inflammation subjects nearby cells to elevated levels
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Alle Rechte vorbehaltenof ROS due to extracellular release from phagocytic
cells. Since neutrophil-mediated tissue injury was
demonstrated by Deguchi et al (1990), similar findings
have been reported for neutrophil and gingival epithe-
lial cell interactions (Altman et al, 1992). Subsequent
studies demonstrated that all glycosaminoglycans of
the gingival connective tissue undergo chain depoly-
merisation and residue modification to varying de-
grees, particularly in the presence of highly reactive
OH- species (Freeman and Crapo, 1982; Murrell et al,
1990). The non-sulphated glycosaminoglycan, hyaluro-
nan, was identified as being more susceptible to
degradation by ROS than sulphated glycosaminogly-
cans. Similar conclusions have also been made fol-
lowing the exposure of gingival tissue proteoglycans
and collagen to ROS (Freeman and Crapo, 1982; Mur-
rell et al, 1990). It has been demonstrated that Fu-
sobacterium species, a frequent isolate from chronic
gingivitis, can induce increased production of oxygen
radicals, cytokines and elastase in leukocyte activated
under in vitro conditions, which might be a possible
pathogenic factor in periodontal disease (Sheikhi et al,
2000). It is likely that the role of ROS is common to
both bacterial and host mediated pathways of tissue
damage (Chapple, 1997).

Mammalian cells have developed elaborate anti-
oxidant defence systems to prevent oxidative damage
and to allow survival in an aerobic environment. This
system includes enzymatic activities such as super-
oxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GSHPx) as well as non-enzymatic antioxi-
dants including vitamins E, C, A, melatonin, uric acid
and glutathione (Young and Woodside, 2001). The an-
tioxidant systems of saliva are highly complex and rich
in several antioxidants such as uric acid, glutathione,
and ascorbic acid. However, there seems to be an as-
sociation of periodontal diseases with reduced sali-
vary antioxidant status and increased oxidative dam-
age within the oral cavity (Diab-Ladki et al, 2003).

Modulation of the free radical production seems to
be essential for the inhibition of tissue destruction,
and treatment with drugs that block the production of
free ROS or block its effects might be therapeutically
valuable (Goultschin and Levy, 1986). Recent investi-
gations on animal models suggest that antioxidant
therapies, which interfere with ROS, may be of benefit
in the treatment of periodontitis (Di Paola et al, 2005).
Many chemotherapeutic agents used in periodontics,
in addition to their antiseptic or antimicrobial effects,
are known to have an antioxidative activity against
spontaneous oxidation (Firatli et al, 1994). However,
there is a paucity of studies that utilise potent anti-
oxidants in the treatment of periodontal diseases.

Lycopene, the carotenoid that gives ripe tomato its
bright red colour, is an effective natural antioxidant
and a quencher of free radicals (Nir and Hartal, 2000).
Lycopene exhibits the highest physical quenching rate
with singlet oxygen (Di Mascio et al, 1989) and is at
least three-fold more effective than β-carotene in pre-
venting cell death by quenching NOO- radicals (Bohm
et al, 1995). It also reverses DNA damage induced by
H2O2 (Singh et al, 2004). A recent study investigated
the relationship between monthly tomato consump-
tion and serum lycopene levels, and a self-reported
history of congestive heart failure (CHF) in individuals
with periodontitis, and concluded that a relationship
exists between periodontitis and CHF risk, and high
monthly tomato consumption appears to affect this re-
lationship in a positive direction in periodontitis sub-
jects (Wood and Johnson, 2004).

The commercially available anti-oxidant used in this
study (LycoRed™, Jagsonpal Pharmaceuticals Ltd,
New Delhi, India) contains 100% natural lycopene with
added phytonutrients (Table 1) such as phytoene,
phytofluene, β-carotene, phytosterols, and vitamin E
for synergistic action (Lyc-O-Mato™, LycoRed Natural
Product Industries, Beer-Sheva, Israel). The anti-
oxidant potency of Lyc-O-Mato™ is three times greater
than pure lycopene (Fuhrman et al, 1997).

The aim of the present study was to evaluate, over
a two-week observation period, the effect of systemi-
cally administered lycopene (LycoRed™) as a
monotherapy and as an adjunct to scaling in gingivitis
patients. 

MATERIALS AND METHODS

Twenty systemically healthy patients (14 males, 6 fe-
males; age: 24.8 ± 4.16 years) were involved in a ran-
domised, double-blind, parallel, split-mouth study. The
patients consulted were referred to the Department of
Periodontology for the treatment of gingivitis. Test sub-
jects who were pregnant, smokers, had systemic dis-
eases such as diabetes and cardiovascular diseases
and took medications such as antibiotics or antisep-
tics within the past 6 weeks or over-the-counter anti-
oxidants such as vitamin C, vitamin E or β-carotene
within the past 3 months were excluded from the
study. All patients included in the study showed clini-
cal signs of gingivitis. To exclude the possibility of an
underlying periodontal disease, each patient under-
went periodontal probing at six sites in all the teeth
and radiographs of suspect sites were obtained at the
time of examination.
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Experimental design

The Ethical Committee of the Institution had approved
the protocol. Lycopene used in this study was Ly-
coRed™ 2 mg softgels. After obtaining informed con-
sent, the subjects were randomly distributed between
the two treatment groups.

Experimental group (n = 10 subjects) took 8 mg ly-
copene daily in two equally divided doses for 2 weeks
(Table 1). 

Controls (n = 10 subjects) were asked to take the
placebo according to the same regimen as the experi-
mental group. The patients were asked to take 2 place-
bo capsules twice a day (4 capsules a day) for 2 weeks
(Table 2). Because the composition of the placebo was
different from the experimental drug, the placebo was
pre-tested on ten different volunteers; five patients un-
derwent full mouth scaling with the placebo and five
patients underwent scaling only, and there was no sig-
nificant difference between the groups in the reduc-
tion of the sulcular bleeding index (SBI) and the gingi-
val index (GI) scores. 

In each group, a within-subject split-mouth design
was followed. In five patients of each group, oral pro-
phylaxis was performed in the first and the third quad-
rants, while the second and the fourth quadrants did

not receive any treatment, and vice versa. Quadrant al-
location was done by coin-flipping; once one arm was
filled, remaining subjects would automatically go into
the other. Thus, in each group, 20 quadrants received
oral prophylaxis (OP) while 20 quadrants did not re-
ceive any form of local treatment. Thus, in effect, there
are four treatment groups: OP-lycopene group, non-OP-
lycopene group, OP-placebo group and non-OP-place-
bo group. OP-placebo was considered as a positive
control, while non-OP-placebo was considered as a
negative control. No dietary limitations were imposed
during or after treatment. Normal oral hygiene proce-
dures were permitted except for the use of chemother-
apeutic mouthrinses.

Measurement parameters

All examiners and subjects were ‘blinded’ concerning
which subjects were in groups A and B. All examina-
tions were performed by two calibrated periodontists
(KHC and SR). The following measurements were
recorded on case report forms and double entered in-
to a computer: bleeding index (SBI; modified sulcular
bleeding index from Mombelli et al [1987]), non-inva-
sive measures of plaque (PI; the Turesky et al [1970]
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Table 1  Composition of the lycopene softgels used in the present 
investigation (active ingredients excluding the filler)

Lycopene 2000 μg
Vitamin A concentrate as palmitate 2500 IU
β-Tocopherol acetate 10 IU
Vitamin C 50 mg
Zinc sulphate monohydrate 27.45 mg
Monohydrated selenium dioxide 70 μg

Table 2  Composition of the placebo used in the present investigation (filler
material)

Soya oil 205.780 mg
Bees wax 17.178 mg
Hydrogenated castor oil 7.393 mg
Butylated hydroxy toulene 0.125 mg
Butylated hydroxy anisol 0.125 mg
Lecithin soya 17.714 mg
Citric acid 0.207 mg
Sodium citrate 0.832 mg
Simethecone 0.646 mg
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modification of the Quigley-Hein index) and gingivitis
(GI; the Lobene et al [1986] modification of the Löe
and Silness index) were assessed at baseline, 1 and 2
weeks. Erythrosine dye was used to disclose plaque af-
ter gingival index and bleeding measures. 

Saliva collection and preparation

Samples of submandibular saliva (1 ml) were collect-
ed from each subject directly from the mouth of the pa-
tient by an automatic pipette (Salivette®, Sarsstadt,
Germany), and were collected in sterile test tubes un-
der standardised conditions (without stimulation) be-
tween 9.00 and 9.30 am (2 hours after breakfast). Af-
ter sampling, the samples were stored tightly capped
at 2–8°C and the analysis of the samples was per-
formed on the same day. Saliva samples were cen-
trifuged at 4000 g for 10 min at +4°C; the upper parts
were drawn and stored in small aliquots at 40°C.

Determination of uric acid concentration

Uric acid concentration was measured according to
the method proposed by Fossati et al (1980) using a
commercially available reagent kit (Autopak®, Bayer
Diagnostics, India). In this assay, uric acid was trans-
formed by uricase into allantoin and hydrogen perox-
ide, which, under the catalytic influence of peroxidase,
oxidised the chromogen (4-aminoantipyrine) to form a
red compound whose intensity of colour was propor-
tional to the amount of uric acid present in the sample;

it was read at a wavelength of 510 nm (492–550 nm).
The final colour of the reaction is stable for 15 min-
utes. Uric acid is a major (>70%) anti-oxidant in saliva.
Its levels decrease in periodontal diseases but show lit-
tle variation in various population groups (Diab-Ladki
et al, 2003). The present study also attempts to eval-
uate whether extraneous antioxidant therapy (as with
lycopene in this case) improved gingival health in situ-
ations where the levels of natural antioxidants such as
uric acid are reduced due to various pathological
states. 

Data analysis

After completion of the clinical trial the group and
quadrant allocation was revealed and statistical analy-
sis carried out. The analysis was performed with a sta-
tistical software package (SPSS, Version 10.0.5. SPSS
Inc, Chicago). For each treatment arm in both groups,
the mean values and standard deviation for bleeding
index, gingival index and plaque index was calculated
at baseline, 1 and 2 weeks. The percentage reduction
in gingivitis and gingival bleeding from the baseline to
the 1-week and the 2-week recording was also calcu-
lated. Statistical analysis was performed on these val-
ues. The paired t-test and the independent t-test were
used to analyse the within-group and between-group
differences. Correlations between salivary uric acid
levels and percentage reduction in gingivitis and gin-
gival bleeding in both the groups were evaluated using
the Pearson test. 
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Table 3  Gingival Index analysis: mean values at the baseline and following visits and percentage reduction from the
baseline to 1 week and 2 weeks

Design

Lycopene

Placebo

Baseline

1.03 ± 0.21

1.25 ± 0.26

1.156 ± 0.20

1.04 ± 0.19

Treatment group

OP

Non-OP

OP

Non-OP

1 week

0.18 ± 0.23**

0.40 ± 0.26**

0.71 ± 0.17*

0.76 ± 0.18*

Percentage 
reduction from

baseline to
1 week

29.14 ± 8.4

21.30 ± 9.57

10.78 ± 7.9

9.02 ± 8.0

2 weeks

0.12 ± 0.14**

0.30 ± 0.14**

0.42 ± 0.14**

0.56 ± 0.13**

Percentage 
reduction from

baseline to
2 weeks

30.02 ± 7.17†

24.14 ± 4.81‡

18.85 ± 7.29

11.94 ± 6.55

** Statistically significant within group differences (p < 0.001) relative to baseline
* Statistically significant within group differences (p < 0.05) relative to baseline 
† Statistically significant relative to non-OP-placebo (p < 0.01) and OP-placebo (p < 0.05) 
‡ Statistically significant relative to non-OP-placebo (p < 0.01) 
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RESULTS

Patient characteristics

The dental examination at the onset of the study
showed comparable findings on the oral status in the
patients of both the groups. The GI values at the base-
line in the OP-placebo group and the non-OP-placebo
group were 1.156 ± 0.20 and 1.04 ± 0.19 respective-
ly, and in the OP-lycopene and non-OP-lycopene group
were 1.03 ± 0.21 and 1.25 ± 0.26 respectively. The PI
values at the baseline in the OP-placebo group and the
non-OP-placebo group were 2.99 ± 1.04 and 2.93 ±
0.98 respectively, and in the OP-lycopene and non-OP-
lycopene group were 2.67 ± 0.67 and 2.60 ± 0.64 re-
spectively. The mean uric acid levels in the experi-
mental and the placebo group were 3.31 ± 0.65 mg/dl
and 3.62 ± 0.78 mg/dl respectively. The SBI values at
the baseline in the OP-placebo group and the non-OP-
placebo group were 1.27 ± 0.31 and 1 ± 0.45 respec-
tively, and in the OP-lycopene and non-OP-lycopene
group were 1.74 ± 0.39 and 1.73 ± 0.46 respectively. 

Clinical parameters

Within-group differences
Differences within the treatment group were analysed
by using the paired t-test. All the treatment groups
demonstrated statistically significant reductions in the
GI, SBI and PI. In the OP-lycopene and the non-OP-ly-
copene groups, statistically significant (p < 0.001) de-
creases in the GI and the SBI were observed at 1 week

and 2 weeks (Tables 3 and 4; Fig 1). In the OP-lycopene
group, there was also a statistically significant (p <
0.001) reduction of plaque from 2.67 ± 0.67 to 1.47 ±
0.58 after 1 week and to 1.26 ± 0.71 after 2 weeks,
whereas in the non-OP-lycopene group there was a sta-
tistically significant (p < 0.001) reduction of plaque
from 2.60 ± 0.64 to 2.16 ± 0.56 after 1 week and to
1.9 ± 0.53 after 2 weeks.

In the OP-placebo group, statistically significant de-
creases in the GI (p < 0.05 at 1 week; p <0.001 at 2
weeks) and the SBI (p < 0.001 at 1 and 2 weeks) was
observed (Tables 3 and 4; Fig 1). In this group, there
was also a statistically significant (p < 0.001) reduction
of plaque from 2.99 ± 1.04 to 1.86 ± 0.48 at 1 week
and to 1.18 ± 0.37 at 2 weeks. In the non-OP-placebo
group, statistically significant decreases in the GI (p <
0.05 at 1 week; p <0.001 at 2 weeks) and the SBI (p <
0.001 at 1 and 2 weeks) were observed (Tables 3 and
4). In this group, there was also a statistically signifi-
cant (p < 0.001) reduction of plaque from 2.93 ± 0.98
to 2.56 ± 0.81 at 1 week and to 2.28 ± 0.80 at 2
weeks. 

Between-group differences
In each group, the percentage reduction in GI and SBI
from the baseline to 2 weeks was calculated and dif-
ferences between the treatment groups were analysed
by using the independent t-test. Treatment with OP-ly-
copene resulted in a statistically significant decrease
in GI when compared with OP-placebo (p < 0.05) and
non-OP-placebo (p < 0.01) (Table 3, Fig 1). Although the
differences in the plaque reduction between OP-ly-
copene and OP-placebo (39.16 ± 10.80% vs. 35.7 ±
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Table 4  Bleeding index analysis: mean values at the baseline and following visits and percentage reduction from
the baseline to 1 week and 2 weeks

Design

Lycopene

Placebo

Baseline

1.74 ± 0.39

1.73 ± 0.46

1.27 ± 0.31

1 ± 0.45

Treatment group

OP

Non-OP

OP

Non-OP

1 week

1.00 ± 0.45**

1.29 ± 0.48**

0.32 ± 0.15**

0.47 ± 0.32**

Percentage 
reduction from

baseline to
1 week

26.2 ± 9.17

13.05 ± 8.51

31.88 ± 11.55

17.41 ± 6.44

2 weeks

0.61 ± 0.34**

1.03 ± 0.42**

0.16 ± 0.10**

0.28 ± 0.10**

Percentage 
reduction from

baseline to
2 weeks

38.42 ± 9.81†

23.31 ± 7.98

36.94 ± 11.61

23.96 ± 12.4

** Statistically significant within group differences (p < 0.001) relative to baseline
† Statistically significant relative to non-OP-placebo (p < 0.01) and non-OP-lycopene (p < 0.05)
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16.67%) were not significant, a statistically significant
decrease in the 2-week plaque scores was observed in
the OP-lycopene group when compared with the non-
OP-placebo group (39.16 ± 10.80% vs. 13.1 ± 3.91%).
Treatment with non-OP-lycopene resulted in a statisti-
cally significant decrease in GI when compared with
non-OP-placebo (p < 0.01), but no significant reduction
could be observed when compared with the OP-place-
bo group (Table 3, Fig 1). The differences in the plaque

reduction between the non-OP-placebo group and the
non-OP-lycopene group were not significant (13.1 ±
3.91% vs. 14.14 ± 5.18%). There were no statistically
significant differences in GI between OP-lycopene and
non-OP-lycopene groups, although the mean percent-
age reduction was higher in the OP-Lycopene group.
Similarly, there were no statistically significant differ-
ences in GI and SBI reduction between the OP-
placebo and the non-OP-placebo groups, although the

Chandra et al
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Fig 2 Scatter plot of salivary uric acid levels and percentage
reduction in gingivitis at 1 week in the OP-lycopene group 
(r = -0.852).

Fig 3 Scatter plot of salivary uric acid levels and percentage
reduction in gingivitis at 2 weeks in the OP-lycopene group 
(r = -0.802).

Fig 1 Percentage reduction in gingivitis and gingival
bleeding at 1 and 2 weeks. († Statistically significant
relative to non-OP-placebo and OP-placebo; ‡ statisti-
cally significant relative to non-OP-placebo; * statisti-
cally significant relative to non-OP-placebo (p < 0.01)
and non-OP-lycopene).
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mean percentage reduction was higher in the non-OP-
lycopene group (Table 4, Fig 1). The OP-lycopene group
showed a statistically significant reduction in SBI val-
ues when compared with the non-OP-lycopene group (p
< 0.05) and the non-OP-placebo group (p < 0.001), but
no significant reduction could be observed when com-
pared with the OP-placebo group (Table 4, Fig 1).

Salivary uric acid analysis

There was a strong negative correlation between the
salivary uric acid levels and the percentage reduction
in GI at 1 and 2 weeks in the OP-lycopene group 
(r = -0.852 and -0.802 respectively). This correlation
was significant at the 0.01 level (Table 5; Figs 2 and 3).
However, in the non-OP-lycopene group there was a
moderate negative correlation between the salivary
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Fig 4 Scatter plot of salivary uric acid levels and percentage
reduction in gingivitis at 1 week in the non-OP-lycopene group
(r = -0.640).

Fig 5 Scatter plot of salivary uric acid levels and percentage
reduction in gingivitis at 2 weeks in the non-OP-lycopene
group (r = -0.580).

Table 5  Relationship between salivary uric acid levels and the percentage reduction in gingivitis and gingival bleed-
ing at the subsequent visits. 

Salivary uric 
acid levels

OP-lycopene group

Non-OP-lycopene
group

OP-placebo
group

Non-OP-placebo
group

vs.

Pearson
correlation

Significance
N

Pearson 
correlation

Significance
N

Pearson 
correlation

Significance
N

Pearson 
correlation

Significance
N

Percentage 
reduction in

gingivitis (baseline
to 1 week)

-0.852**

0.002
10

-0.640*

0.046
10

-0.553

0.097
10

-0.463

0.178
10

Percentage 
reduction in gingivitis
(baseline to 2 weeks)

-0.802**

0.005
10

-0.580

0.079
10

-0.478

0.163
10

-0.126

0.730
10

Percentage 
reduction in bleed-

ing (baseline to 
1 week)

0.211

0.559
10

-0.002

0.996
10

0.348

0.325
10

0.437

0.207
10

Percentage 
reduction in 

bleeding (baseline
to 2 weeks)

0.231

0.521
10

-0.204

0.573
10

0.283

0.429
10

0.363

0.302
10

** Correlation is significant at the 0.01 level.
* Correlation is significant at the 0.05 level.
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-0.640 and -0.580 respectively). This correlation at the
first week was significant at the 0.05 level (Table 5;
Figs 4 and 5). In the OP-placebo group, there was a
moderate negative correlation between the salivary
uric acid levels and the percentage reduction in GI at
1 week (r = -0.553), and a weak negative correlation
between the salivary uric acid levels and the percent-
age reduction in GI at 2 weeks (-0.478). The non-OP-
placebo group showed a weak negative correlation
(Table 5) between the salivary uric acid levels and the
percentage reduction in GI at 1 week and 2 weeks (r =
-0.463 and -0.126 respectively). There was a weak cor-
relation between the salivary uric acid levels and the
percentage reduction in SBI in both the groups. The
non-OP-lycopene group showed a weak negative cor-
relation whereas the remaining groups showed a weak
positive correlation (Table 5). 

DISCUSSION

Whilst a myriad of possible mechanisms leading to the
destruction of periodontal tissue exists, the influence
of other damaging metabolic species such as ROS
cannot be overlooked. This has led researchers to look
to antioxidant therapy as a possible strategy for the
treatment of periodontal disease. Treatment with
drugs that block the production of free ROS or block its
effects might be therapeutically valuable. In the pre-
sent study, a lycopene preparation was tested over a
period of 2 weeks in patients with mild inflammatory
forms of periodontal disease (gingivitis). Because mi-
crobial deposits can induce the PMNs to release ROS
(Sheikhi et al, 2000), the aim of the present study was
to evaluate the effect of systemically administered ly-
copene (LycoRed™) both as a monotherapy in the
presence of microbial deposits, and as an adjunct to
scaling in gingivitis patients. The aim of this study was
to evaluate the gingival changes as the drug is being
taken, which was for 2 weeks since the effect of anti-
oxidant drugs can be best observed when they are be-
ing administered to the subjects (Singh et al, 2004).
The OP-lycopene group showed significant reduction in
gingivitis when compared with the positive (OP-
placebo) and the negative (non-OP-placebo) controls.
The results seem to suggest that lycopene can be used
as an adjunct to scaling in the control of gingivitis. Al-
though the mean reduction in GI was higher in the OP-
lycopene group than in the non-OP-lycopene group,
there were no statistically significant differences be-
tween these two groups. Whether lycopene can be
utilised as a ‘stop-gap’ monotherapy in the control of

gingivitis, particularly during periods when oral pro-
phylaxis needs to be deferred to a later date, requires
investigation. Lycopene in itself does not seem to have
an anti-plaque action with the non-OP-lycopene group
showing a plaque reduction comparable to that of the
non-OP-placebo group, but combined lycopene thera-
py and oral prophylaxis significantly reduced gingivitis,
bleeding on probing and plaque accumulation.

Among the common carotenoids, lycopene stands
as the most potent antioxidant, as demonstrated by in
vitro experimental systems (Di Paola et al, 2005). The
antioxidant potency of lycopene carotenoids is greater
than alpha-tocopherol, α-carotene, ß-cryptoxanthin,
zeaxanthin, ß-carotene and lutein (Levy and Sharoni,
2004). Mixtures of carotenoids are more effective than
single compounds (Levy and Sharoni, 2004). This syn-
ergistic effect was more pronounced when lycopene or
lutein was present. The superior protection of mixtures
may be related to the specific positioning of different
carotenoids in cell membranes (Levy and Sharoni,
2004). In the present study, 100% natural lycopene
with added phytonutrients such as phytoene,
phytofluene, ß-carotene, phytosterols, and vitamin E
was used. A thorough safety review by an independent
panel of toxicologists has resulted in a GRAS (general-
ly recognised as safe) self-affirmation for lycopene
compounds (Levy and Sharoni, 2004).

Various antioxidants have been tried in the field of
periodontics. A clinical study showed that the local use
of perftoran in patients with periodontal disease led to
a significant reduction of lipid peroxidation (LPO) and
significant increase of antioxidant activity (AOA) in sali-
va. The most prominent effect was observed in pa-
tients with medium or severe degree of the disease
(Grudianov and Chupakhin, 2005). Previous studies
did not support the use of vitamin E gel (Cohen et al,
1991) or Vitamin C supplementation (Vogel et al,
1986) for the control of gingivitis or periodontal dis-
ease. However, in one clinical study, gingival bleeding
increased significantly after the period of vitamin C de-
pletion and returned to baseline values after the peri-
od of vitamin C repletion (Leggott et al, 1991). Modest
administration of lycopene may be a much more ef-
fective approach than supplementation with antioxi-
dants such as vitamins C and E, which stoichiometric-
ally scavenge a very small fraction of total oxidant pro-
duction (Neldon et al, 2006).

Recent research suggests that mixtures of antioxi-
dants are more effective than the single compounds
(Levy and Sharoni, 2004) and the synergistic effect is
more pronounced when lycopene or lutein is present.

In the present study the response to antioxidant
therapy was correlated to the uric acid levels. Uric acid
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Alle Rechte vorbehaltenis a major (>70%) antioxidant in saliva, and salivary
uric acid levels are decreased in periodontal diseases
but show little variation in various population groups
(Moore et al, 1994). There is increasing experimental
and clinical evidence showing that uric acid has an im-
portant role in vivo as an antioxidant (Glantzounis et
al, 2005). Fewer studies have investigated individual
antioxidants than measured the total antioxidant ca-
pacity (TAC) (Mashayekhi et al, 2005), trolox equivalent
antioxidant capacity (TEAC) (Mashayekhi et al, 2005)
or total peroxyl radical trapping parameter (TRAP)
(Wayner et al, 1987), which holistically show the total
antioxidant power (Mashayekhi et al, 2005); however,
in the present study, uric acid levels were assessed be-
cause this analysis is easy to perform, shows little vari-
ation (Schermann et al, 1977) and is not dependent on
the salivary flow rate (Mason et al, 1963). This study is
in agreement with a previous study, which reported
that the total antioxidant activity of saliva is signifi-
cantly decreased in these patients, despite the fact
that the levels of the three main antioxidants (uric acid,
ascorbic acid, and albumin) are not significantly af-
fected (Diab-Ladki et al, 2003). Uric acid levels in the
present study were within the normal range but there
was a better response to antioxidant therapy in sub-
jects with lower uric acid levels. This response was fur-
ther enhanced in groups where oral prophylaxis was
performed than in the non-oral-prophylaxis groups. The
correlation between reduction in gingivitis and uric
acid in the experimental group levels was stronger
than that of the placebo group. In general, the corre-
lation between salivary uric acid levels and gingivitis
reduction was stronger than the correlation between
salivary uric acid levels and reduction in gingival bleed-
ing. Whether antioxidant therapy has a ‘corrective ac-
tion’ on the natural antioxidants needs to be investi-
gated. 

In conclusion, the results presented in the present
study suggest that lycopene shows great promise as a
treatment modality in gingivitis. The possibility of ob-
taining an additive effect by combining routine oral
prophylaxis with lycopene is also an exciting possibi-
lity, which deserves further study.
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