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Background: Oxidative stress is involved in the pathophysiology of several diseases such
as cardiovascular disorders, cancer, neurodegeneration. Aims and Objectives: Our study
evaluated the oxidant/antioxidant status on a cohort of healthy patients matched with some
independent variables as a basic individual redox balance monitor on a disease-prevention
perspective. Materials and Methods: The anecdotic, retrospective and observational study
included 200 apparently healthy volunteers after formal informed consent release whose
personal history and physical examination had been recorded specifically on the following
items: age, previous diseases, sport activities, smoking habit, balanced/unbalanced nutrition,
current absence/presence of inflammatory processes, oral health hygiene, administration of
oral contraceptives or hormone replacement therapy in postmenopausal women. No drug
treatment was admitted in the recruited patients, up to 6 months before the evaluation. The
laboratory instruments used were Point of care FRAS 4 Evolvo (H&D, Parma, Italy) measuring
the oxidative stress in plasma samples and antioxidant capacity in plasma and saliva samples.
Results: Two-hundred patients were recruited. Statistically relevant differences were observed
in oxidative stress-related variables, namely a significant relationship between plasma
oxidative stress level and female gender (p<0.01), between saliva antioxidant level and age
(p=0.01), between plasma antioxidant level and unbalanced diet (p <0.01), between plasma
oxidative stress level and inflammation in the oral cavity (p=0.04), and between saliva
antioxidant level and inflammation in the oral cavity (p<0.01). Conclusions: A relationship
between oxidative/antioxidant status and health risk factors has been outlined in our study;
the achieved data are quite helpful, in the clinical practice, providing additional information
on individual general health conditions, putatively related to prevention diagnosis, prognosis,
and treatment effectiveness in some specific diseases.
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INTRODUCTION

Reactive oxygen species (ROS) are produced by molecular
oxygen as a result of physiological cell metabolism and are
subdivided into 2 groups:

1) Free radicals, molecules that have one or mote
unpaired electrons in their valence orbital [e.g.
superoxide anion (O,), hydroxyl radical (OH) and
nitric oxide (NO)];

2) Non radical oxygen derivatives [e.g. hydrogen peroxide
(H,0,), hypochlorous acid (HOCI)].!

ROS are primarily produced in the mitochondria and in the
endoplasmic reticulum of hepatocytes »z the cytochrome P
enzymes.” The imbalance between the oxidant agents (ROS)
and antioxidant agents [enzymes: e.g. superoxide dismutase
(SOD), catalase (CAT) and glutathione peroxidase (GTPx)
and non enzymatic compounds: e.g., a-tocopherol,
(vitamin E), B-carotene, ascorbic acid (vitamin C) and
glutathione (GSH)], reducing the antioxidants pool or
inducing ROS pooling, is termed “oxidative stress”.* When
the capacity of the antioxidant system decreases, the ROS
level increases and impairs a wide variety of biological
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molecules including aminoacids (tyrosine, tryptophan,
histidine and cysteine) lipids, proteins and DNA.*

These cytotoxic effects are largely responsible of
ageing processes, diabetes, cardiovascular disorders,
neurodegenerative diseases, and cancer.

Oxidative stress and health risk factors

The main health risk factors involved in the oxidative
stress are gender, age, tobacco smoking, unbalanced diet,
inflammatory processes (e.g. gingivitis, periodontitis),
hormonal treatment for women.

Gender

Vignon-Zellweger and coworkers® supposed that the sexual
dimorphisms in mice cardiac dysfunction could be due to a
gender difference in the expression pattern of endothelin-1
gene and endothelial nitric oxide synthase (eNOS) proteins
involved in cardiovascular system, enhanced by sex
hormones such as estrogen and 17-beta-estradiol at the
transcriptional and post-translational level.%” Estrogen
upregulates eNOS and activates a phosphatidylinositol
3-kinase (PI3K) signaling, leading to phosphorylation and
activation of eNOS and to increase of NO signaling in
target tissue.” A clinical trial also outlined a potential link
between high oxidative stress level and progression of
autoimmune disorder, thrombocytopenia, in the women
when compared with men.® The oxidative stress upregulates
cortisol by the adrenal gland which increases platelet
production as a stress response.’

However, gender-specific differences might play a
significant role in the pathophysiology of diseases and
should be taken into consideration in future research.

Age

In the ageing process, the oxidative stress, generated
throughout the lifespan, can lead to a vicious cycle in which
damaged mitochondria produce increased amounts of
ROS, leading to progressively worsening DNA damage."
Indeed, the elderly subjects show an increased oxidative
stress and decreased antioxidant levels."

Tobacco smoking

Cigarette smoke has a gaseous and tar phase, with inorganic
and organic free radicals, such as ROS, epoxides, peroxides,
NO, nitrogen dioxide, peroxynitrates and peroxynitrite.'?
More than 4700 chemicals with a high concentration (10"
free radicals, including O, and NO) have been detected.”
They deplete tissues of ascorbic acid and protein sulthydryl
groups, causing the oxidation of DNA, lipids and proteins.
The majority of healthy smokers has high levels of
circulating F2-isoprostanes and urinary excretion rates of
oxidized DNA products, confirming the oxidative stress.'
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Unbalanced diet

A balanced diet provides macronutrients (50-60% of
carbohydrates, 20-30% fats, 10-15% proteins) and
micronutrients [minerals, antioxidants (Vitamin C, E,
B-carotene, riboflavin) and phytochemicals (polyphenols,
flavonoids)| through an intake of basic four food groups:
1) Cereals, millets and pulses, 2) Vegetables and fruits,
3) Milk and milk products, egg, meat and fish, 4) Oils,
fats, nuts and oilseed.” The required amount of nutrients
varies with age, gender, physiological status and physical
activity of the individual. An insufficient amount or excess
of the recommended food groups is defined unbalanced
diet, such as a diet high in fat, particulatly saturated fat, and
low in carbohydrates, fruit, and vegetables. The nutritional
background is probably involved in chronic inflammatory,
autoimmune and vascular diseases, and also cancet.

Inflammatory processes

The unbalanced oxidant/antioxidant status is responsible
through extracellular matrix (ECM) damage and accelerated
apoptosis of worsening of diabetes, myocardial infarction,
rheumatoid arthritis, sepsis, cancer, and Alzheimer’s

disease.!¢

High level of oxidative stress may in fact
degrade ECM and necrotic cells, release intracellular
and extracellular molecules, defined pathogen-associated
molecular patterns (PAMPs), which act as ‘alarmisms’,
generating the so-called oxidation-specific epitopes (such
as oxidized phospholipids, oxidized cholesteryl esters
and oxidized low-density lipoporoteins), that trigger
inflammatory cascades through binding to multiple pattern

recognition receptors (PRRs)."”

Use of oral contraceptives or estrogen-progestin
treatment for female patients

The oral contraceptives (different types of synthetic
estrogens and progestins) administration is first introduced
in the 1957s, is widely used by millions of women
wotldwide."®? In postmenopausal women, hormone
replacement therapy is based on different hormonal mix
[including estrogens (estradiol and conjugated estrogens),
natural progesterone or synthetic progestins| to replace the
failing ovarian secretion."”

Experimental and clinical studies on the oral contraceptives
administration and oxidative stress showed a significant
increase in lipid peroxidation, responsible for increased
platelet aggregation in rats” * and also a significant decrease in
plasma antioxidant 3-carotene level in women above the age
of 35 years.” However, these side effects of the use of oral
contraceptives might be mediated by ROS overproduction.

The oral contraceptives role in cancerogensis and cancer
death is not definite. It is supposed that estrogen binds to
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cell receptors, which upregulate hormone responsive genes
and then promote DNA synthesis and cell proliferation,
that in genetically mutated nuclei induce malignant
tumors.”

Searching criteria

The aim of this study has been to evaluate on an apparent
healthy population the oxidant/antioxidant balance with
specific compatison of plasma versus salivary antioxidant
pool and to correlate a number of independent variables
to the oxidative stress in a disease preventing perspective.

MATERIALS AND METHODS

The anecdotic and retrospective observational study
recruited a cohort of 200 apparently healthy volunteers
(100 men and 100 women, 10-94 years old), referred
to the “Second Opinion Medical Network” that is a
consultation referral web and Medical Office System
involving a wide panel of specialists to which patients
affected by different diseases not adequately satisfied in
terms of diagnosis and treatment can apply for a clinical
update.”” Most of the patients, nowadays in fact, often
wonder around the medical Web-sites, looking for proper
answers to their health problems, but this screening is
often excessive, compulsive, and sometimes obsessive,
leading to the “Web Babel Syndrome (this term expresses
a doctor-patient communication gap that especially when
affected by multiple synchronous pathologies, feeds
back heterogeneous and misleading informations and
prescriptions with the risk of a confusionary state.?*
To solve this problem, the “Second Opinion Network”
represents an useful decision-support tool not only in
order to achieve a re-evaluation of the patient’s case with
a consequent optimization of treatment and prognosis,
but also to avoid un-necessary investigational procedures,
undue unhelpful and expensive medical and surgical
treatments.

The selected patients were informed, via individual
interview, and Informed Consent previously approved
by the Local Institutional Review Board under the
Helsinki Declaration. Contemporarily, background
information regarding detailed personal history and
physical examination was recorded specifically on
the following items: age, previous diseases, current
absence of inflammatory processes, oral health hygiene,
smoking habit, sport activities, balanced/unbalanced
nutrition enclosing satisfying amount of basic four food
groups, in particular of antioxidants sources (fruits,
vegetables) and, juice, tea, wine, coffee consumption;
and administration of oral contraceptives or hormone
replacement therapy in postmenopausal women. No
current, previous (up to 6 months), drug treatment was
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admitted in the recruited patients. In the smoking group,
46 patients (23%) were intense smokers (smoking more
than 10 cigarettes per day since 5 years), 27 patients
(14%) were moderate smokers (smoking less than 5-10
cigarettes per day since 5 years), while 127 (64%) were
non smokers (who had smoked less than one cigarette
per day for <1 year in their life). One hundred twenty
patients (60%) had an unbalanced diet and 113 subjects
(56.5%) registered an inflammatory process in the oral
cavity (e.g. gingivitis, periodontitis). Among women, 24
patients (24%) subjected to oral contraceptives therapy
or hormone replacement therapy (Table 1). The level
of oxidative stress in plasma samples [reactive oxygen
metabolites test (d-ROMs test™)] and antioxidant status
in plasma and saliva samples [plasma antioxidant test
and saliva antioxidant test (PAT?' and SAT™ tests,
respectively)], were performed with an easy and quick
Point of Care Instrument (5 min for d-ROMs test and
1 min for PAT and SAT tests), by means of FRAS 4
Evolvo (H&D, Parma, Italy), a photometer and a mini-
centrifuge kit. Capillary blood samples (0.15 mL) were
collected, though a finger puncture, in a heparinized
microcuvette and immediately centrifuged for d-ROMs
and PAT tests. In the SAT test, the sampling is prepared
chewing for 1 min a cotton square weighing 300 mg and
then squeezing the saliva into a small plastic container.

d-ROMs test: the test is based on the principle that the
organic hydroperoxides present in the small amount of
plasma (10 pL) isolated by centrifugation at 37°C for 90
sec, is proportional to free radicals from which they are
formed. When the plasma amount is dissolved in an acidic
buffer, the hydroperoxides react with the transition metal

Risk factor Patients (%)
Gender

Male 100 (50)

Female 100 (50)
Age group

<20 yrs old 10 (5)

21-30 yrs old 17 (9)

31-50 yrs old 76 (38)

>50 yrs old 97 (49)
Smoking habit

Intense smokers 46 (23)

Moderate smokers 27 (14)

Non-smokers 127 (64)
Diet

Unbalanced diet 120 (60)

Balanced diet 80 (40)
Inflammation in the oral cavity

Inflammation 113 (56.5)

No-inflammation 87 (43.5)
Hormonal treatment

Hormonal treatment 24 (24)

No-hormonal treatment 76 (76)

Asian Journal of Medical Sciences | Jan-Feb 2017 | Vol 8 | Issue 1



Vadala, et al.: Oxidative stress and health risk factors

ions liberated from the proteins in the acidic medium and
are converted to alkoxy and peroxy radicals, that oxidize
an additive, not coloured chromogen (N,N-diethyl-para-
phenylenediamine) to the corresponding radical cation
(pink colour). The concentration of these radical species
are directly determined through photomer (absorption at
505 nm, Temperature 37°C).

The d-ROMs values are expressed in Units Carratelli
(U Carr), whereas 1 U Carr corresponds to 0.08 mg of
Hzoz/ dL and the normal values range between 250 and
300 U Carr (Table 2).

PAT test: it measures the plasma antioxidant status in
the presence of zirconium salts added to the reaction
mixture: 40 uL of R2 reagent (iron solution) were added
to the microcuvette containing R1 reagent (thiocyanate
derivate pre-dosed solution), followed by 10 pl of the
capillary blood sample. The reading was taken at 505
nm following a 1-minute incubation period at 37°C
(temperature of the reading chamber of the photometer).
The reference values of PAT test are reported in Table
3 and expressed in U Cor (1 U Cor = 1.4umol/L of
ascorbic acid).

SAT test: it measures the saliva antioxidant status
in the presence of zirconium salts [salts that bind
phosphates (antioxidant competitors) derived from dental
demineralization/remineralization processes and present
in high quantities in saliva (> 50 mg/dL)] added to the
reaction mixture: 40 ul. of R2 reagent were added to the
microcuvette containing R1 reagent, followed by 10 uL. of
the saliva sample. Results were detected with a photometer
at 505 nm following a 1-minute incubation period at 37°C.
The principle of SAT test is based on the capacity of airon
solution [solution of ferric ions (Fe**) bound to a specific
chromogen] to discolour when the Fe’*ions are reduced
to ferrous ions (Fe?") in the presence of phosphates. The
reduced ferrous ions are thus quantified, expressing the
reducing antioxidant status of the saliva in pmol/L of
Vitamin C (reference standard used as ferrous-reducing

agent) (Table 4).

STATISTICAL ANALYSIS

The statistical comparison of d-ROMs, PAT, and SAT
parameters was evaluated using Mann-Whitney test
(continuous variables not normally distributed) and chi
squared test (categorical variables). A commonly-used
measure of linear correlation, the Pearson correlation
coefficient, denoted by r, was reported. Statistical
significance was set at p-value less than 0.05, and all data
and graphics were analyzed using the R software, version
3.1.2 [R Core Team, Austria (2015)].
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d-ROMs values (U Carr) Oxidative stress (OS) severity

250-300 Normal value
301-320 Borderline value
321-340 Slight OS
341-400 (O]

401-500 High OS

>500 Very high OS

PAT values (U Cor) Antioxidant status (AS)

<1800 Deficiency status
1801-2000 Slight deficiency status
2001-2200 Bordeline value
2201-2800 Normal value

>2800 Very high value

SAT values (pmol/L Vit C) Antioxidant status (AS)
<1000 Severe shortage
1001-1500 Optimal normal value
1501-2000 Normal value
2001-2500 Borderline value
>2500 Possible inflammatory
processes
RESULTS

The mean age of patients was 181+51.3 years. There was a
slight prevalence of patients with unbalanced diet (60%0)
and inflammatory process in the oral cavity (56.5%). For
other variables (smoking habit and hormonal treatment)
the population was statistically similar (p<0.1).

d-ROMs, PAT, and SAT tests and gender

By comparing the d-ROMs test results, the males patients
showed a slight oxidative stress (3002340 U Carr), while
the female patients showed a significant oxidative stress
level (p< 0.01) (Figure 1).

As to antioxidant status (PAT test) little significant
differences were observed between genders (p=0.054):
a slightly higher value (27%) was detected in women
compared to men (12%).

The median SAT value was 1625 pmol/L Vit C [IQR (1180-
2390)] for the male group and 1627 umol/L Vit C [IQR
(1193-2176.5)] for the female group. The statistical analysis
of this test showed no significant sex difference (p=0.582).

d-ROMs, PAT and SAT tests and age

We analyzed the oxidative stress and antioxidant status in
relation to age, dividing the study population in two age
groups (=50 years and >50 years) and we registered higher
and little significant d-ROMs values and lower, but no
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significant, PAT values, in ageing patients (p=0.054 and
0.488, respectively).

As shown in Figure 2, there is a marked and significant
increase of SAT values with the increasing of age (p<0.01).

d-ROMs, PAT and SAT tests and smoking habit

The d-ROMs values in plasma of intense smokers were
increased, but non significantly, when compared to non-
smokers and moderate smokers. Comparing the data
obtained for the three groups (non-, moderate and intense
smokers) no significant difference between oxidative stress
(d-ROMs test) and plasma antioxidant status (PAT test)
was found (p =0.24 and 0.64, respectively).

In the intense smoking group it was stated that SAT
values in the saliva samples analyzed have normal values:
1641 pmol/L Vit C [IQR (1094-2363)]. However, we also
registered higher SAT values in the non-smokers but with
inflammation of the oral cavity {2027 umol/L Vit C [IQR
(753-7488)}, compared to non- and moderate smoking

d-ROMs distribution by gender
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Figure 2: Relationship SAT values-age
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groups, that should it be adaptive response to the increase
of free radicals associated to the inflammation.

d-ROMs, PAT and SAT tests and unbalanced diet
As shown in Figures 3 and 4, high, but no significantly,
d-ROMs values and significant decrease of PAT levels in
patients with unbalanced diet were observed (p=0.40 and
p<0.01, respectively).

Specifically, higher d-ROMs levels were detected in women
with unbalanced diet {490 U Carr [IQR (216-967)]},
compared to men. Antioxidant influence in the saliva
samples, evaluated with SAT test, remained unchanged in
the both groups: 1578 umol/L Vit C [IQR (1178-2274)]
and 1688 umol/L Vit C [IQR (1200-2348)] in balanced
and unbalanced diet.

d-ROMs, PAT and SAT tests and inflammation in the
oral cavity

d-ROMs test showed, statistically, a significant increase
(p=0.04) in the patients with inflammatory process in

d-ROMs by unbalanced diet
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Figure 3: Relationship d-ROMs values-unbalanced diet
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the oral cavity compared to values obtained in the other
patients (Figure 5).

No significant PAT values in both groups (healthy patients
and patients with inflammatory condition) were observed.

We evidenced higher and significant SAT values
(23000 umol/L) in the subjects with inflammatory
condition, specifically in the non-smoking group with
oral inflammation {2027 umol/L Vit C [IQR (753-
7488)}, indicating the need to the further evaluation and
identification of the pathological cause (Figure 6).

d-ROMs, PAT, and SAT tests and hormonal treatment
The differences of oxidative/antioxidant status in female
gender would be due to the hormonal status (e.g. oral
contraceptives or hormone replacement therapy). We
compared the female samples divided into two groups:
non-administration (n=76) and administration (n=24) of
hormonal treatment.

Comparing these two groups a difference, but not significant,
was observed in the values of oxidative stress (d-ROMs
test) (Figure 7). Indeed, the d-ROMs values of the second
group (hormonal treatment) are in the range of very high
oxidative stress, 474 U Carr [IQR (415, 629)]; but the
same group showed normal values of antioxidant status
(PAT test): 2596 U Cor [IQR (2374, 2989)], which could
promote a balance between free radicals and antioxidants
in these patients.

We also registered high d-ROMs levels in postmenopausal
women (over 50 yrs) but not using hormonal therapy
{510 U Carr [IQR (247-755)]} accordingly with the values
observed in other variables (e.g. age).

There were no significant differences in SAT levels between
women undergoing hormonal treatment and those not
treated: 1393 pmol/L Vit C [IQR (1204,2096)] vs 1648
umol/L Vit C [IQR (1184, 2186)].

DISCUSSION

The assessment of oxidative stress and plasma/salivary
antioxidant status represents a measure of physiological,
environmental, and nutritional factors (including exposure
to ROS and antioxidant supplementation), and allows to
correlate the main health risk factors to oxidative stress,
involved in the development/progtression of disease.

d-ROMs, PAT, and SAT tests and gender

The oxidative stress was greater in women than in
men at the same age: the female group, specifically
postmenopausal women (over 50 yrs) with unbalanced
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diet and not administered to hormonal therapy, showed
an high level of d-ROMs in blood samples with normal
antioxidant status of the blood and saliva samples
(PAT and SAT tests). Female have stronger cellular and
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humoral immune reactions compared with men and sex
hormones (e.g. estrogen) can be partly responsible for
the higher occurrence of autoimmune disorders in these
patients.” Indeed, the estrogens have immune modulating
properties, influence the innate and adaptive immune cells,
antigen presentation, cytokine secretion, and generation
of autoantibodies and stimulate autoreactive B-cells,
promoting the escape of autoreactive cells from the
mechanisms of immune tolerance.®

A link between cardiovascular disease and lung cancer in
women, through oxidative stress has been supposed by
a study run on a large cohort of patients with previous
atherosclerotic disease—the female patients are more
sensitive to tobacco-induced carcinogenesis than men, since
a higher level of lung cytochrome P4501A1 (CYP1A1) gene
expression in women plays a significant role in lung DNA
adduct formation and supports a higher susceptibility to
lung cancer among women.”

Furthermore, we can suppose that the gender-different
antioxidant status added to the less frequent women daily
physical exercise, and/or the combination with other risk
factors including ageing, smoking habit, obesity might share
a co-actiologic role in the diseases, such as cardiovascular
diseases.

d-ROMs, PAT and SAT tests and age

The high d-ROMs values detected in two age groups (=50
and >50) are in agreement with our previously described
data which show a higher level of oxidative stress in
postmenopausal women (over 50 yrs).

These values attended by lower PAT values play a key role in
the molecular mechanism of specific age-related eye diseases
such as nuclear cataract: an opaqueness of crystalline lens
confined to the true nucleus of the lens, whose the shape is
determined by the concentric arrangement of the fibers that
compose the lens.” In lens tissue, excessive amounts of ROS
determine degradation, cross-linking, and aggregation of
lens proteins; which lead to lens opacity and the augmented
accumulation of fluorescent chromophores.”” The other
risk factor associated to age-related cataract is smoking
that causes heavy metals accumulation (cadmium, lead, and
copper) in the lens or increase of isocyanates and aldehydes
levels in the blood of smokers, that can modify lens proteins,
causing lens opacification.”

A significant age-related increase of SAT levels might
be induced by age-related changes in the salivary gland
parenchyma and/or by worsening of the mouth hygienic
or functional conditions [dental infections (e.g. caries,
periodontitis), tooth loss, benign mucosal lesions, and oral
cancet|, and the increased oral therapy in eldetly persons.
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d-ROMs, PAT and SAT tests and smoking habit

It is found a higher increase of d-ROMs level, but normal
PAT values, in intense smokers group, nevertheless other
putative risk co-factors, such as age, gender, inflammation
condition and obesity can be responsible of redox
imbalance.” The presence of 10'-10' oxidants/puff
of cigarette increases the production of inflammation
mediators, with subsequent obstructive pulmonary disease
and lung cancer.

The normal, and non severe shortage, SAT values, in the
intense smoking group, might express the endogenous
neutralization of the free radicals produced by tobacco
smoking; as well as the raised SAT values in the non-
smokers but with chronic inflammation of the oral cavity
could represent an adaptative response to the increase of
free radicals associated to the inflammation.

d-ROMs, PAT and SAT tests and unbalanced diet

The higher ROS increase (higher d-ROMs values)
and significant decrease of antioxidant status (lower
PAT values) registered in the group with high-fat or
unbalanced diet, specifically in women, is associated with
increased NADPH oxidase concentration and depletion
of exogenous antioxidants (inadequate dietary supply,
unbalanced/poor nutrition), and it pathway may lead to
cell damage and consequently to the disease development.*

In the CNS pathology, including Parkinson’s disease (PD),
Alzheimer’s disease (AD), Multiple Sclerosis (MS) and
amyolotrophic lateral sclerosis (ALS), the unbalanced
oxidative/antioxidant status is supposed to have a key
causative role.! When the ROS level exceeds the total
detoxifying capacity of the mitochondria, the mitochondrial
transmembranes permeability transition pores (mtPTP),
are increased, opening channels to solutes diffusion with
molecular mass smaller than 1.5 kDa between the matrix
and the cytosol.*? This determines the frans-membrane
electrochemical gradient collapse, with loss of matrix solutes,
mitochondrial wrecking, and release of cytochrome ¢,
procapases 2, 3, and 9, apoptosis-inducing factor (AIF),
and caspase activated DNase (CAD). Cytochrome ¢ and
the cytosolic apoptotic protease activating factor 1 (Apafl)
activate the caspases, while AIF and CAD move to the
nucleus initiating apoptosis ot programmed cell death.”

A longitudinal study of 4606 elderly individuals without
dementia but with unbalanced diet showed that higher
intake of total calories and fats is associated with higher
risk of AD in carriers of the apolipoprotein E (APOE)
e4 allele, supporting the hypothesis that caloric restriction,
intake of n-3 PUFAs as well as DHA, may reduce the
development of neurodegenerative diseases.*
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d-ROMs, PAT and SAT tests and inflammation in the
oral cavity

When the oxygen free radicals increases, the saliva
[a mixture of major and minor salivary gland secretions,
gingival crevicular (sulcular) fluid, bronchial and nasal
secretions, serum and blood detivatives from oral wounds,
microorganisms, leukocytes, desquamated epithelial cells,
and food debris in patients with oral cavity inflammation
(e.g. bleeding gums, dental caries)| increases the antioxidant
level as a compensatory oxidative stress counteracting
reaction.”

The enhanced salivary antioxidant status (SAT test) can be
induced by localized oral inflammation but also by systemic
oxidative background, and it could be linear with plasma
antioxidant response (PAT test).

Indeed, the higher and significant d-ROMs and SAT
values registered in the patients with inflammation
condition are directly proportional to the severity of oral
inflammation and can be useful markers in healthy people
but also in fluctuation of diabetes and cancer (e.g. oral
cancer) progression, because the latters have increased
salivary antioxidant parameters, cytokines such as 1L-8,
1L-6, and growth factors such as epidermal growth factor
(EGF).** Astaneie and coworkers* evaluated the total
serum and salivary antioxidant status of 19 patients with
type 1 diabetes mellitus and 19 healthy patients and found
that salivary antioxidant capacity of diabetic patients was
higher (p<0.01) than that of the control group. These
patients showed an increased level of EGE, a growth factor
secreted from salivary glands (measured by ELISA), in
salivary sample, but reduced level in plasmatic sample. It
is supposed that this difference between saliva and blood
could be due to the impaired absorption of EGF through
the gastrointestinal tract in diabetic patients: nitrergic
neurons, innervating the urogenital and gastrointestinal
organs undergo a specific degenerative process that
determines an initial insulin-reversible decrease in neuronal
NO synthase (nNOS) in the axons, followed by apoptosis
of the nitrergic neurones, a process that is not reversible
by insulin.* Consequently, salivary glands are stimulated
to secrete EGF to help beta cells to secrete insulin.

Similarly, a case-control study conducted on 22 oral
squamous cell carcinoma patients (about the 40% of
patients had a history of tobacco smoking) showed
significant increase of salivary antioxidant level compared
with 22 healthy controls (p=0.029).*

d-ROMs, PAT, and SAT tests and hormonal treatment
Our data confirmed that the hormonal treatment,
including administration of oral contraceptives or
hormone replacement therapy, increases the oxidative
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stress in the women, as evaluated by d-ROMs test.
One limit of this study was the non assessment of
the specific phase of the menstrual cycle, because the
women are in oxidative stress condition for a central
phases of the cycle (late follicular phase and early
luteal phase) or rather at the time of ovular maturation
and possible implantation: the oxidative stress peak
corresponds to their estrogen peak, and tends to decrease
slightly when progestin hormone increases.”

We observed no effect of the hormonal treatment on
the plasma and saliva antioxidant status (PAT and SAT
tests), but only a possible relationship between the
postmenopausal women (over 50yrs) and no hormonal
therapy, and the cumulative effect of tobacco smoking
(another factor of cardiovascular risk) and hormonal
treatment, accordingly with other authors.”

CONCLUSIONS

The present findings provide additional information
regarding oxidative stress-related health risk factors in
healthy patients and suggest the use of a non-invasive,
simple, precise, reliable and fast Point of Care Tests
(POCTs), in clinical practice, on the prevention diagnosis,
prognosis, and treatment effectiveness in some specific
diseases.

Furthermore, salivary antioxidant status evaluation achieved
with an easy, not invasive and repeatable procedure, and
inflammation in the oral cavity are obviously related. Unlike
blood, which is obtained invasively, saliva can be easily
collected and the rapid SAT test could be a good alternative
for blood in diagnosis or screening of oral & periodontal
disease but also type 1 diabetes and oral cancer.

In conclusion, this study was intended to define the baseline
of redox status on an healthy recruited population, as the
very preliminary step to assess the antioxidant/oxidant
progressive diseases inducing role of some very common
illnesses including cardiovascular diseases, fibromyalgia
and cancer. As to the high levels SAT detected in otherwise
healthy people they are not related to the measure of
systemic oxidative stress and antioxidant response, but
rather to chronic mouth (dental-parodontal problems) and
should be taken in account to prevent leukoplakia and oral
cancer on a multifactorial basis.
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