SIPF
Salivary proteome changes in response to social anxiety and sensory stimuli

Lorenzo Zallocco'®, Maurizio Ronci?, Antonio Lucacchini®, Maria Rosa Mazzoni! ,Laura Giusti®#, Laura Sebastiani®

UNIVERSITA DI PISA

1 Department of Pharmacy, University of Pisa, Italy; 2 Department of Pharmacy, University G. d’Annunzio of Chieti-Pescara, Italy; * Department of Clinical and Experimental Medicine, University of Pisa, Italy;
4 School of Pharmacy, University of Camerino, Italy; ° Department of Biotechnology, Chemistry and Pharmacy, University of Siena, Siena, Italy; ® Department of Translational Research and New Technologies in

Medicine and Surgery, University of Pisa, Italy
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Stress is an environmental and psychological stimulus, which creates mental and physiological
responses, eventually leading to pathological conditions. Mild stress can be useful for cognitive tasks
and performance while constant and high stress leads to anxiety and depression. From the
biochemical point of view, during stress episodes the involvement of the hypothalamic-pituitary-
adrenal axis, adrenergic sympathetic, and immune systems has been observed. These three systems
have a common characteristic, which is their secretory function. For this reason, to evaluate their
activity, it is possible to measure their products in blood and other biological fluids. Indeed, during a
stress conditions, variations of catecholamine, cortisol and protein levels in body fluids can be
detected. Some studies have shown a significant increase of salivary a-amylase and a decrease of

salivary IgA as consequence of a stress. An analysis of salivary proteins can be quite useful to
measure pathophysiological modifications since sample collection is less invasive than blood /[_
Aim

Qmpling and therefore less stressful for the individual.
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Methods
University students (18 to 30 years old) were selected by a specific questionnaire.
Enrolled students underwent a relaxation phase through auditory or auditory plus olfactory
sensory stimuli and then a stress phase with or without the olfactory stimulus.
The stress phase was divided into:

« astudy phase of a text within a limited time;

* anexam in the presence of a university professor.
During the stress test, electrocardiogram, and skin conductance were constantly monitored.
Whole saliva samples were collected at the end of the relaxation (T0) and stress phases (T1),
immediately processed and stored at -80°C until use.

2-DE was carried out on 200 pg of proteins using 18 cm, linear gradient pH 3-10
Immobiline Dry-Strips; SDS-PAGE was carried out on 12.5% polyacrylamide gels.
Gels were stained with Ruthenium complex

Differentially expressed proteins were identified by LC-MS/MS

Western Blot was performed to validate 2DE results (3 ug of protein for a-Amylase,
5 ug of protein for IGHA1)
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treatment time (about 1 h).

value < 0.05) Moreover, our findings suggest that
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qualitative protein composition of

saliva.

Discussion

~

The salivary proteomic analysis was carried out on saliva samples of 36 students divided into two groups which
differed for the experimental condition. All subjects underwent a relaxation phase characterized by pleasant
auditory stimulation, with or without combination of olfactory stimulation, through the diffusion of a pleasant
smell in the room (orange, mint, etc.), while for the subjects belonging to the “auditory stimuli” group the
environment remained neutral. All the subjects who entered the study were selected as described in methods,
and were subjected during the experimentation to recording of ECG (figure 1) and skin conductance to verify the
effective activation of the sympathetic system following the stressful stimulus (Figure 2). It is possible to see how
there was a significantly different response of RR and skin conductance in the three phases of the test (rest, study
and presentation), showing the progressive increase of heart rate and skin conductance .
Figure 3 shows a representative image of a 2-DE which illustrates the salivary proteomic pattern.
All images of 2-DE gels were analyzed by Progenesis SameSpot. We performed comparative analyses of T1 (exam
{hase) Vs TO (relaxation phase) of the two groups.

Proteins found to be differentially expressed after these comparisons and identified with LC
MS/MS are shown in panels 1-2.

Four spots, which belong to a-amylase isoforms are increased with a fold change = 1.3 in
response to all stress conditions, confirming data reported in literature. The results obtained for
immunoglobulins and polymeric immunoglobulin receptor highlighted a decrease of secretion
after an acute psychological stress.

Moreover we found a decrease of secretion of many proteins involved in the modulation of
immunity response, mainly in the “auditory stimuli” group.

This finding suggests that sensory stimuli (i.e. olfactory) may influence both quantitative and
qualitative composition of salivary immuno-related protein components, and can change the
physiological response to an acute stress like an oral exam. /




