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Abstract

The study was conducted to investigate the levels of some

antioxidants (Glutathion, Vitamin C, Vitamin E, Uric acid, Total protein
and Albumin) in serum.



Relation of Serum Antioxidants in patients with Periodontal Disease Status.

Fifty six subjects were divided into two groups; group | involves
(30) patients with periodontal disease and group Il involves (26) healthy
subjects (control). Group | was also subdivided into two subgroups;
group IA (smokers) and group IB (nonsmokers).

Analysis of the results showed that there was a significant increase
in the level of total protein in patients in comparison with control group.
Antioxidant levels were significants decreased in patients with control
(Glutathion, Vitamin C, Vitamin E and Albumin). There was no
difference in the level of uric acid between the two groups.

The study also included the measurement of the levels of the
investigated antioxidants in smokers and non smokers patients. The
results indicated that there was no significant differences in the mean
concentrations of antioxidant between smokers and non smokers except
for glutathione level, where there was significant decrease in smoker in
comparison with non smoker patients.

Introduction

Periodontitis, an inflammatory disorder of the periodontium
damages the bone connective tissue that supports the teeth. Periodontal
disease is one of the most commonly reported chronic adult conditions.
The disease state ranges from gingivitis to periodontitis and advanced
periodontitis®®.

Chronic periodontitis is an inflammatory disease that affects 10-
15% of the developed world population and is the major cause of tooth
loss in adults®.

The predominant inflammatory cell (96%) within the healthy
connective tissues and epithelium of the gingiva is the polymer-
phonuclear leukocyte (PMNL)®. In aggressive and chronic forms of
periodontitis, PMNLs appear to be functionally activated and exhibit
increased production of reactive oxygen species (ROS). These molecules
are reported to be capable of inducing periodontal tissue destruction and
are associated with osteoclastic bone resorption .

The degree to which ROS influence the progression of periodontal
diseases is as yet unclear, but their role cannot be considered in isolation,
given the range of antioxidant species that protects against excess
ROS activity and maintains a delicate equilibrium within host tissues
contain®.

The human body does contain an array of antioxidant defense
mechanisms (non enzymatic and enzymatic antioxidants) to remove
harmful ROS as soon as they are formed and to prevent their deleterious
effects®. The non enzymatic antioxidants include vitamins E,A,C and
reduced glutathione (GSH), while the enzymatic antioxidants include
super oxide dismutase (SOD), catalase (CAT), glutathione peroxidase
(GSHPX) and Glutathione Reductase (GR) .
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Antioxidants are present in all body fluids and tissues, and protect
against endogenously —formed free radicals, usually produced by leakage
of the electron transport system. Antioxidant enzymes such as superoxide
dismutase and glutathione peroxidase provide protection within cells
whilst low-molecular-weight scavenging antioxidants are present in
extracellular fluid. These include ascorbic acid, a-tocopherol and f-
carotene. In addition, dietary-derived components such as uric acid, non-
protein thiols and glutathione also act as antioxidants®, as does albumin
found in plasma and saliva®. Ascorbic acid is believed to be the major
aqueous antioxidant, whilst a-tocopherol protects against lipid
peroxidation. The nature and activity of antioxidants in plasma and fluids,
such as those lining the epithelial surface of the lungs, have been
extensively characterized’?. However, saliva has received less interest
and research remains limited™".

Hence, the present study was planned to determine the relationship
between total glutathione, vitC,vitE, Albumin, total protein and uric acid
levels in serum in cases of healthy periodontium and periodontitis.

Material and methods

Venous blood (10 ml) was collected from (56) male subjects that
were chosen for this study. The blood samples was collected in
disposable plain tube without anticoagulant and incubated in water bath at
(37 °C) for (10) minutes to allow the blood to clot. Centrifugation was
then done at (4000)xg for (15) minutes. Serum samples were transferred
immediately by micropipette to other plain tubes and stored at (-20 °C),
waiting for analysis. (30) Patients with chronic periodontitis from
hospitals and private clinics in Mosul, with an age of (35-60) years were
classified as (Group 1), (26) subjects with an age of (35-60) years were
considered as (Group Il). The (30) patients were divided into two sub
groups smokers and non smokers; group 1A, group IB.

e Glutathion was determined photometrically using Ellman’s
reagent™®*?,

e Vitamin C was determined photometrically, using 2,4-dinitrophenyl
hydrazine®?.

e Vitamin E was measured according to Emmeric-Engel reaction®™

e Serum wuric acid was determined using phosphotungstic acid
method®®*")

e Serum total protein was determined by biuret method“® using kit
manufactured by RANDOX (United Kingdom).

e Serum albumin was determined using dye binding method"®
manufactured by RANDOX (U.K.).
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Results
There were a singnificant decrease in the levels of glutathione,
vitamin C, vitamin E and albumin in patients group compared to controls
as shown in (Table 1). The results also showed that total protein levels
was significantly increased in patients compared with control. In case of
uric acid level there was no significant difference between the two

groups.

Table (1): The mean of some biochemical parameters in group (1)
and group (1)

i i Mean *+ SE

Bg)r%hrﬁg:acgl Group 11 Croup | P-value

P Control (No.=26) | Patient (NO.=30)
Glutathion #mole/L 15.42 + 0.290 11.00 + 0.22 0.000(s)
Vitamins E gmole/L 16.71 +0.20 12.02 + 0.15 0.000(s)
Vitamins C umole/L 51.52 £+ 0.56 39.34 £ 0.69 0.000s)
Uric acid gmole/L 301.63 +11.27 324.00 £10.1 0.189(ns)
Total protein g/L 73.00 + 0.87 93.75+15 0.000(s)
Albumin g/L 49.75 £+ 0.60 39.62+0.4 0.000s)

S = significant
NS = non- significant

The results in Table (2) demonstrate the comparison between levels
of the investigated biochemical parameters in group IA and group IB.
There were significant decrease in the levels of glutathione in group IA
(smokers) compared with group IB (non smokers). In case of vitamin C,
and vitamin E their levels were not significantly decreased in either
groups (Table I1). However, total protein, uric acid and albumin levels
were not significantly increased in group 1A than group IB.

Table (2): The mean levels of some biochemical parameters between
group (1A) and group (I1B)

Biochemical Mean = SE

parameters group (1A) group (IB)
Glutathion gmole/L 10.71£0.31 11.37£0.24 0.027s)
Vitamins E gmole/L 11.79+0.21 12.15+0.18 0.159ns)
Vitamins C gmole/L | 39.01 +0.90 39.98 +0.92 0.446(ns)
Uric acid gmole/L 338.80 £16.3 | 325.53+12.83 | 0.361(ns)

P-value

Total protein g/L 94.01 £1.96 92.98 £ 2.00 0.703(ns)
Albumin g/L 39.97 £ 0.44 39.39+0.72 0.491ns)
S = significant

NS = non- significant
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Discussion

Diseases of the periodontal tissues are among the most widespread
inflammatory disorders worldwide and are a major cause of tooth loss in
the adult population®.

Several  reports have  demonstrated the  ability of
periodontopathogens and their products to induce the generation of
reactive oxygen species (ROS) by polymorphonuclear leukocytes.

Leukocytes are recognized as a particularly rich source of ROS,
which in the absence of suitable antioxidants in the crevicular space can
lead to tissue damage %2V,

Vitamin C is a powerful reducing agent and an important water
soluble vitamin for humans and certain other animals. it has been shown
to scavenge O',,H,0,,0H", aqueous peroxy radicals and singlet oxygen.
Vitamin C also protects plasma lipids against lipid peroxidation and has
an important role in the regeneration of a-tocopherol®. Vitamin C a
potent antioxidant and major player in the synthesis of collagen,vitamin C
Is essential for healthy gums.

The results indicated a strong and consistent inverse association
between serum vitamin C concentrations and the prevalence of
periodontitis‘®.

Uric acid appears to be the dominant antioxidant present in saliva
and displays a concentration similar to that of serum. Other salivary
antioxidants included ascorbic acid and albumin, but concentrations of
these are lower than that of serum®.

Serum albumin level is a practical marker of general health status
as it demonstrates. The severity of an underlying disease and mortality in
the elderly. Inflammation and malnutrition both reduce albumin
concentration by decreasing its rate of synthesis. Albumin concentration
is associated with nutrition and inflammation®?.

The results of present study showed that the levels of antioxidants
(vit C, E, Albumin and glutathione) will decrease in group | (periodontal
disease patients) comparing with their levels in group Il (healthy
individuals), while for total protein and uric acid their levels increased in
group | comparing with group Il as shown in (Table 1).

For vit C: The reduction of the level of vit C in group | might be due to
gingival bleeding®. The results of this parameter were in good
agreement with the results found by other investigators ¢,

For vit E: The reduction of the level of vitamin E in group | might be due
to that vitamin E is a lipophilic antioxidant that forms the first line of
defense against the peroxidation of the cell membrane polyunsaturated
fatty acid ®®. The results of this parameter were in good agreement with
the results found by other investigators ?".
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For glutathion: The reduction of the level of glutathion in group I might
be due to that glutathion, an intracellular antioxidant, serves many
biological functions including the prevention of oxidative damage,
removal of hydroperoxides, and detoxification and stabilization of
biological membranes®. It is a major source of reducing power for the
removal of H,O, in the reaction catalyzed by glutathion peroxidase .
The results of this parameter were in good agreement with the results
found by other investigator "%,

A strong synergy between vitamins E and C and glutathion has
been reported, dietary supplementation of vitamin C is reported to
increase plasma vitamin E levels®. Similarly, the administration of
vitamin E enhances the plasma levels of ascorbate and erythrocyte
glutathione levels®?,

Regeneration of a- tocopherol is dependent on ascorbic acid and
glutathione. A decrease in the levels of these two antioxidants might be
responsible for low vitamin E levels in the plasma and erythrocytes of
periodontitis sufferes. Depletion of glutathione could be related to low
levels of vitamin E and ascorbate, since these two antioxidants present the
oxidation of glutathion‘”.

For uric acid: These results were in agreement with the results found by
other investigators®"*".

For total protein: The increase level of total protein in group I might be
due to leakage of plasma proteins.

For albumin: The decrease of albumin in group I might be due to serum
albumin which acted as an antioxidant in scavenging free radicals®®. A
low albumin level, therefore might modulate initial cellular damage and
help trigger or enhance the irreversible degenerative processes®?.
Therefore, in terms of the association between serum albumin
concentration and periodontal disease, a decrease serum albumin level
might directly influence periodontal disease progression. The results of
this parameter were in good agreement with the results found by other
investigators 4.

Smokers are more susceptible to advanced and aggressive forms of
periodontal disease than non smokers®®.

In this study there were no significant differences between the
levels of parameters in smoking and nonsmoking patients except for
glutathione where a significant difference in its level was observed
(Table 2).
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