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Introduction

Nowadays, the concept of stress is multifactorial and 
complex to understand correctly. The most reliable categori-
es of stressors could be listed as follows: physical (systemic 
or reactive) and psychological (emotional or processing) 
(1,2). The health professionals are subjected to higher le-
vels of occupational-stress than average workers (3). It is 
easy to understand that surgical procedures are physically 
demanding and that high levels of stress may be normal 
during surgical performances; unfortunately, high-stress 
levels may also cause surgical mistakes that can compromise 
patients’ safety (4-8). General dental professionals and in 
particular oral and maxillofacial surgeons (4,5), are exposed 
to psychological and physiological stress outcomes such as 
depression and mental disorders, secondary hypertension 
and cardiovascular diseases, impairment of immune system, 
obesity, metabolic disorders, and oxidative stress, and hi-
gher risk of developing neurodegenerative diseases such as 
Alzheimer’s disease (1-3,10). 

The mechanisms of action by which prebiotics might 
confer health benefits have been tested via in vitro and ani-
mal models and include defense against pathogens, immune 
modulation, increased mineral absorption, improved bowel 
function, metabolic effects and effects on satiety (11-15).

The aim of this study was to evaluate the efficacy of 
specific probiotics strains on stress-related health parameters 
in oral and maxillofacial surgeons.

Materials and methods

This study is a clinical trial carried out on volunteers. It 
was conducted in collaboration with the Elbasan University 
(School of Technical Medical Sciences, “A. Xhuvani”), 
Albania, and the University of Bari Aldo Moro as a ran-
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Abstract

Purpose. Stress is a multifactorial and complex pathway, gaining 
growing attention from the healthcare community. Surgeons are 
subjected to higher levels of stress, due to surgical procedures that are 
demanding and repetitive; unfortunately, high-stress levels may also 
cause side-effects, as surgical mistakes. This study aimed to evaluate 
the efficacy of specific probiotics strains formula on stress levels in oral 
and maxillofacial surgeons, to improve their quality of life. 

Methods.  We have investigated the hormonal (salivary Cortisol; 
sC), immune (salivary Immunoglobulin A; sIgA) and cardiovascular 
(Heart rate, HR, and systolic blood pressure, SBP) responses induced 
by stress conditions in 40 oral surgeons, randomly selected and allo-
cated, according to their experience level, in three categories: senior, 
expert, and junior. 

Results. The results described how the number of heartbeats/ 
minute and SBP are slightly raised in all surgeons at different ti-
mepoints. Such data allow us to assess that work-related stress can 
induce an increase in cardiovascular parameters, even if they are not 
significantly modified by the use of probiotics. On the other hand, our 
data indicate that 10 weeks of probiotic integration may induce the 
improvement of other stress-related physiological parameters in oral 
surgeons with different degrees of surgical experience, such as the 
salivary cortisol levels, even under stress conditions. Moreover, in the 
test group (probiotics administration), the immunoglobulin levels were 
higher than the control (placebo administration) group: this happens 
as a consequence of the regular use of probiotics, which may induce 
an increased number of IgA producing cells. 

Conclusions. our data indicated that 10 weeks of probiotics-
enriched diet modify some stress-related physiological parameters 
in oral surgeons with different degrees of surgical experience, but it 

does not impact on the overall cardiovascular risk. Clin Ter 2020; 171 
(3):e197-208. doi: 10.7417/CT.2020.2214
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domized, double-blinded placebo-controlled study. The 
Institutional Ethics Committee of the Faculty of Technical 
Medical Sciences of Elbasan “ALEKSANDËR XHUVANI” 
has approved the application to conduct the clinical trial in 
the Faculty. Title of the Protocol: Probiotics efficacy and sa-
fety in humans. Protocol Identification: INTL_ALITCOOP/
Probiotics/INRES2019_w/a/c.

The study was carried out according to the Helsinki 
declaration and informed written consent was obtained from 
all the subjects. 

Study Design

A computer-generated double randomization sequence 
was carried out by an investigator who was not directly 
involved in the treatment and the assessment of the subjects 
(13).

Surgeons were randomly selected and randomized into 
one of two groups, according to their experience level, in 
three categories: senior, with more than 10 years of expe-
rience; expert, between 5 and 10 years of experience; junior, 
with less than 5 years of experience. Was also classified the 
type of surgical procedures in three categories according 
to the increasing of technical difficulty: easy (e.g. simple 
extraction surgery); intermediate (e.g. routine implantology); 
complex, which includes procedures of objective difficulty 
(e.g. sinus surgery and multiple implants insertion), and 
procedures of subjective difficulty (e.g. oral cysts removal 
or apicectomy) (3). 

Clinical Outcomes

In this study were analyzed the hormonal (salivary Cor-
tisol; sC), immune (salivary Immunoglobulin A; sIgA) and 
cardiovascular (Heart rate, HR, and systolic blood pressure, 
SBP) responses induced by stress conditions in 40 oral 
surgeons (all males), randomly recruited according to their 
expertise level from baseline to 10 Weeks. Saliva has been 
collected using a Salivette® (Sarsted) swab which allows 
collecting 1 mL of saliva.

The participants were asked not to alter their routine ha-
bits during the study and randomly allocated to receive either 
a placebo (tablets looking similar but without probiotics) or 
tablets containing a specific targeted synbiotic (Hyperbiotics 
PRO-15 ADVANCED STRENGHT), containing 15 different 
probiotics patented stains (Lactobacillus plantarum, Lacto-
bacillus acidophilus, Bifidobacterium infantis, Lactobacillus 
fermentum, Lactobacillus reuteri, Lactobacillus casei, Bi-
fidobacterium Longum, Lactobacillus rhamnosus, Bifido-
bacteriumLactis, Lactobacillus salivarius, Lactobacillus 
paracasei,  Bifidobacteriumbificum, Lactobacillus gasseari, 
Bifidobacterium Breve and Streptococcus thermophilus ), 
patented for LiveBac® manufacturing process, BIO-tract®, 
soy free, gluten free, non-GMO, with Kiwifruit powder, a 
fruit superfood ingredient that helps probiotics to colonize, 
and supports digestion, colon health, and regularity. The 
tested formula contains 15 Billion Colony Forming Units per 
BIO-tract® pearl, which is equivalent to 225 Billion colony 
forming units (CFUs) of standard probiotic capsules.

Totally 20 surgeons were supplemented with Hyperbio-

tics PRO-15 ADVANCED STRENGHT (1 tablet/day) and 
20 with placebo.

Statistical Analyses

Outcome measures of the exploratory study were analy-
zed with a t-test for paired samples for pre–post differences 
with time as the factor using Statistical Package for Social 
Sciences (SPSS for Windows, Version 11.5, Chicago, Ill) 
software, to detect significant differences between pre-test 
and post-test scores.

Results

We performed a study in which we tested the efficacy 
of patented probiotics formula on subjects with different 
levels of experience submitted to stressful situations such 
as surgical procedures of varying difficulty. To assess the 
effect of the probiotics we have considered several specific 
parameters such as salivary cortisol (sC), salivary Immu-
noglobulin A (sIgA), heart rate (HR) and systolic blood 
pressure (SBP). We then analyzed hormonal, immunological, 
and cardiovascular parameters.

We performed a randomized study using a computerized 
random number generator, which allowed us to select 40 
subjects with different levels of experience. Surgeons were 
randomly grouped, according to their experience level, in th-
ree categories: senior, with more than 10 years of experience 
(N=14, mean age: 40±5); expert, between 5 and 10 years of 
experience (N=13, mean age: 30±3); junior, with less than 
5 years of experience (N=13, mean age 30±4).

The subjects were divided into two groups: Group A, 
experimental group and group B, control. 

Group A was made up of 7 juniors, 7 seniors and 6 ex-
perts and had to take one probiotics supplementation tablet 
(Hyperbiotics PRO-15 ADVANCED STRENGTH) a day for 
the duration of the study, while group B was made up of 6 
juniors, 7 seniors and 7 experts and did not have to take the 
probiotics (pacebo).

The study lasted 10 weeks, during which the surgeons 
randomly carried out interventions of different difficulty 
that we classified as: easy (e.g. simple extraction surgery); 
intermediate (e.g. routine implantology); complex, which 
includes procedures of objective difficulty (e.g. sinus surgery 
and multiple implants insertion) (Table 1-2).  We divided the 
10 weeks into 3 times: T0 1 day before surgery, T1 within 1 
hour of surgery and T2 (10 weeks after the first operation) 
within 1 hour of the last operation.

To analyze the levels of sC (Table 3-4 and Fig. 1-8) and 
sIgA (Table 5-6 and Fig. 9-16) the salivary samples of the 
surgeons were collected according to the circadian rhythm 
(in the morning), at the time T0 one day before the surgical 
procedure, at the time T1 then within an hour from the 
intervention and at time T2 then 10 weeks after T1 within 
one hour of the last operation. 
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Group A
Name Level of experience Difficult of interven-

tions
EA Junior Easy

CB Junior Easy

SS Junior Intermediate

FAR Junior Intermediate

ML Junior Complex

OP Junior Complex

AC Junior Complex

LI Expert Easy

AT Expert Easy

BG Expert Intermediate

CS Expert Intermediate

TR Expert Complex

AK Expert Complex

PI Senior Easy

ST Senior Easy

PA Senior Intermediate

FR Senior Intermediate

BJ Senior Complex

PS Senior Complex

BM Senior Complex

Table I. Test Group

Group B
Name Level of experience Difficult of interventions
MM Junior Easy

AS Junior Easy

FP Junior Intermediate

BC Junior Intermediate

FG Junior Complex

MA Junior Complex

DC Expert Easy

MTP Expert Easy

SC Expert Intermediate

FS Expert Intermediate

DCO Expert Intermediate

PL Expert Complex

PP Expert Complex

CD Senior Easy

EF Senior Easy

UR Senior Easy

RM Senior Intermediate

PB Senior Intermediate

BP Senior Complex

OE Senior Complex

Table 2. Control Group

                                      sC Group A
Name Level of experience Difficult of interventions T0 (ng/ml) T1 (ng/ml) T2 (ng/ml)
EA Junior Easy 2,3 4,5 3,3

CB Junior Easy 5,1 7 6,2

SS Junior Intermediate 2,5 4,6 3,6

FAR Junior Intermediate 7,8 9,9 8

ML Junior Complex 4 7 6,3

OP Junior Complex 3,9 7,5 5,5

AC Junior Complex 5,4 7,9 6

LI Senior Easy 6 7 6,3

AT Senior Easy 4,6 7,5 6

BG Senior Intermediate 2,3 5,8 4,2

CS Senior Intermediate 4,1 7,1 5,6

TR Senior Complex 5 8 7,2

AK Senior Complex 2,8 5,3 4,4

PI Senior Easy 7 9 7,3

ST Expert Easy 5,5 8 6,6

PA Expert Intermediate 4 7,7 6

FR Expert Intermediate 8,7 11 8

BJ Expert Complex 4,9 7,5 6,9

PS Expert Complex 4,7 7,1 6,9

BM Expert Complex 3 5 4,6

Table 3. Salivary cortisol levels at different times, group A.
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sC Group B
Name Level of experience Difficult of interventions T0 (ng/ml) T1 (ng/ml) T2 (ng/ml)
MM Junior Easy 2,6 4 3,8

AS Junior Easy 2,3 4,7 4

FP Junior Intermediate 5 7,4 7

BC Junior Intermediate 4,3 7 6,8

FG Junior Complex 3,9 7,6 6

MA Junior Complex 2,4 5,9 5

DC Senior Easy 5 6 6,1

MTP Senior Easy 3,8 5,2 4,6

SC Senior Intermediate 6 9 9

FS Senior Intermediate 5,6 8,4 7,6

DCO Senior Intermediate 7,6 10,2 10,1

PL Senior Complex 2,5 7 5

PP Senior Complex 4,3 7,9 7

CD Expert Easy 8 9 9

EF Expert Easy 3,6 5,1 4,9

UR Expert Easy 4,7 6 5,7

RM Expert Intermediate 6,9 10,1 10

PB Expert Intermediate 5 10 9,9

BP Expert Complex 7,9 12 10

OE Expert Complex 3,8 9 8,6

Table 4. Salivary cortisol levels at different times, group B.
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Fig. 1. Comparison of sC levels in Group A at 3 timepoints 

Fig. 2. Comparison of sC levels in Group B at 3 timepoints
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Fig. 3. Comparison of sC levels in Junior Group at 3 timepoints – 
Group A

Fig. 4. Comparison of sC levels in Senior Group at 3 timepoints– 
Group A
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Fig. 5. Comparison of sC levels in Expert Group at 3 timepoints – 
Group A

Fig. 6. Comparison of sC levels in Junior Group at 3 timepoints – 
Group B

Fig. 7. Comparison of sC levels in Senior Group at 3 timepoints – 
Group B
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Fig. 8. Comparison of sC levels in Expert Group at 3 timepoints – 
Group B

sIgA Group A
Name Level of

experience
Difficult of
interventions

T0 
(ng/ml)

T1
 (ng/
ml)

T2
 (ng/ml)

EA Junior Easy 21 22 23

CB Junior Easy 24 25 28

SS Junior Intermediate 49 50 50

FAR Junior Intermediate 33 34 35

ML Junior Complex 26 28 30

OP Junior Complex 43 44 46

AC Junior Complex 37 39 41

LI Senior Easy 49 49 50

AT Senior Easy 40 41 43

BG Senior Intermediate 38 38 41

CS Senior Intermediate 39 40 42

TR Senior Complex 49 50 51

AK Senior Complex 50 50 51

PI Expert Easy 46 47 49

ST Expert Easy 33 35 36

PA Expert Intermediate 29 30 32

FR Expert Intermediate 43 44 45

BJ Expert Complex 47 47 49

PS Expert Complex 25 26 28

BM Expert Complex 38 39 41

Table 5. Salivary IgA levels at different times, group A
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From these general graphs, we can say that in group A 
(test) the variation of cortisol from T0 to T1 is relatively high 
due to the stress condition induced by the interventions, at 
T2 instead cortisol levels are relatively lower thanks to the 
prolonged action of probiotic which appears to lower cor-
tisol even in stress conditions. In contrast, in group B (test) 
cortisol levels are high in T1 and T2 compared to T0 due 
to the stress condition that surgical operations generate in 
the surgeon. Evidence that the use of probiotics decreases 
salivary cortisol levels under stress.

The  figures 1-8  show that in both groups cortisol levels 
at T1 and T2 are higher in expert compared to junior and 
senior. More precisely senior surgeons showed a remarkable 
stress management ability independently of the difficulty 
levels of the surgical procedure, whereas expert surgeons, 
rather than junior, showed quite high concentrations of sC 
in T1, independently of the difficulty of the procedure. We 
hypothesized that expert surgeons, being halfway between 
senior and junior, have not yet gained the confidence of the 
first, but are more aware of the possible risks of surgical 
failure compared to junior, thus this would induce an in-
crease of sC.

Table 6. Salivary IgA levels at different times, group B

sIgA  Group 
B

Name Level of 
experience

Difficult of
interventions

T0 
(ng/ml)

T1
(ng/ml)

T2
(ng/ml)

MM Junior Easy 22 23 23

AS Junior Easy 34 35 35

FP Junior Intermediate 20 21 21

BC Junior Intermediate 39 39 39

FG Junior Complex 44 45 46

MA Junior Complex 26 27 28

DC Senior Easy 35 36 36

MTP Senior Easy 44 45 45

SC Senior Intermediate 47 47 47

FS Senior Intermediate 38 38 38

DCO Senior Intermediate 30 32 31

PL Senior Complex 47 47 47

PP Senior Complex 43 44 44

CD Expert Easy 34 35 35

EF Expert Easy 33 35 34

UR Expert Easy 28 29 29

RM Expert Intermediate 47 48 48

PB Expert Intermediate 31 32 32

BP Expert Complex 31 32 33

OE Expert Complex 34 34 34

The  figures 9-16 show the variations in sIgA levels in the 
all groups at 3 times. In both groups, there is an increase in 
T1 levels compared to T0, because stress induces an increase 
in immunoglobulin levels. In both groups, the differences at 
different times are not substantial, 

but it can be noted in the test group (A) how the im-
munoglobulin levels are higher this because the prolonged 
use of probiotics induces an increase in the number of cells 
that produce IgA.

From the comparative graphs, it can be seen that the 
experts and seniors have higher levels of IgA, in particular, 
seniors who are older present an additional element in stress 

Fig. 9. Comparison of sIgA levels at 3 time points in Group A.

Fig. 10. Comparison of sIgA levels at 3 time points in Group B

Fig. 11. Comparison of sIgA levels in Junior Group at 3 timepoints 
– Group A
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conditions that can be defined as stress inflammation. The 
subjects above all at the gastrointestinal level suffer a lot 
from the stress that induces inflammatory processes which 
obviously need more immunoglobulins to fight them. 

The results highlighted in these  (Fig. 17-18), show that 
the number of heartbeats/ minute (Tables 7-8) is slightly 
raised in all surgeons at T1 and T2, or the times about to the 
operation. The same thing happens on SBP (Tables 9-10) 
(Fig. 19,20). This output allows us to understand how stress 
can induce an increase in these cardiovascular parameters, 
but they are not modified by the use of probiotics.

Fig. 12. Comparison of sIgA levels in Senior Group at 3 timepoints 
– Group A

Fig. 13. Comparison of sIgA levels in Expert Group at 3 timepoints 
– Group A

Fig. 14. Comparison of sIgA levels in Junior Group at 3 timepoints 
– Group B

Fig. 15. Comparison of sIgA levels in Senior Group at 3 timepoints 
– Group B

Fig. 16. Comparison of sIgA levels in Junior Group at 3 timepoints 
– Group B
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Table 7. HR at different times, group A.

HR – Group A

Name Level of
experience

Difficult of
interventions

T0
Beats/min

T1
Beats/min

T2
Beats/min

EA Junior Easy 71 73 73

CB Junior Easy 65 66 66

SS Junior Intermediate 77 78 78

FAR Junior Intermediate 62 64 63

ML Junior Complex 70 71 70

OP Junior Complex 66 67 67

AC Junior Complex 80 81 82

LI Senior Easy 81 82 82

AT Senior Easy 78 80 81

BG Senior Intermediate 79 80 80

CS Senior Intermediate 69 71 71

TR Senior Complex 66 69 70

AK Senior Complex 80 81 81

PI Expert Easy 77 78 78

ST Expert Easy 65 66 66

PA Expert Intermediate 61 63 64

FR Expert Intermediate 79 80 80

BJ Expert Complex 80 81 81

PS Expert Complex 80 81 81

BM Expert Complex 78 79 80

Table 8. HR at different times, group B.
HR – Group B

Name Level of 
experience

Difficult of
interventions

T0
Beats/min

T1
Beats/min

T2
Beats/min

MM Junior Easy 67 68 69

AS Junior Easy 79 80 80

FP Junior Intermediate 78 79 78

BC Junior Intermediate 80 80 81

FG Junior Complex 66 67 67

MA Junior Complex 72 73 73

DC Senior Easy 75 76 76

MTP Senior Easy 75 75 76

SC Senior Intermediate 69 70 70

FS Senior Intermediate 79 80 79

DCO Senior Intermediate 80 80 80

PL Senior Complex 67 69 68

PP Senior Complex 71 73 72

CD Expert Easy 74 75 75

EF Expert Easy 78 79 79

UR Expert Easy 79 80 80

RM Expert Intermediate 68 69 69

PB Expert Intermediate 69 70 70

BP Expert Complex 80 80 80

OE Expert Complex 77 79 78
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Table 9. SBP at different times, group A.

SBP – Group A
Name Level of 

experience
Difficult of
 interventions

T0
mmHg

T1
mmHg

T2
mmHg

EA Junior Easy 110 113 112

CB Junior Easy 118 119 120

SS Junior Intermediate 124 126 125

FAR Junior Intermediate 121 121 122

ML Junior Complex 126 128 125

OP Junior Complex 125 128 129

AC Junior Complex 130 131 131

LI Senior Easy 120 121 121

AT Senior Easy 137 137 137

BG Senior Intermediate 123 128 126

CS Senior Intermediate 141 143 144

TR Senior Complex 129 132 131

AK Senior Complex 119 120 120

PI Expert Easy 120 121 121

ST Expert Easy 118 119 120

PA Expert Intermediate 131 132 131

FR Expert Intermediate 125 126 127

BJ Expert Complex 121 125 124

PS Expert Complex 117 120 119

BM Expert Complex 120 122 123

Table 10. SBP at different times, group B.

SBP – Group B

Name Level of 
experience

Difficult of 
interventions

T0
mmHg

T1
mmHg

T2
mmHg

MM Junior Easy 121 122 122

AS Junior Easy 133 134 134

FP Junior Intermediate 128 129 129

BC Junior Intermediate 120 123 121

FG Junior Complex 118 120 119

MA Junior Complex 132 133 133

DC Senior Easy 140 141 143

MTP Senior Easy 135 136 137

SC Senior Intermediate 126 128 128

FS Senior Intermediate 128 130 130

DCO Senior Intermediate 119 120 120

PL Senior Complex 121 122 122

PP Senior Complex 123 124 123

CD Expert Easy 132 133 133

EF Expert Easy 138 140 139

UR Expert Easy 120 123 121

RM Expert Intermediate 131 133 134

PB Expert Intermediate 127 128 128

BP Expert Complex 120 122 123

OE Expert Complex 123 125 124
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Discussion

Psychological stress is an almost ubiquitous negative 
condition. Studies have found that probiotics can relieve this 
stress condition, particularly alleviating negative emotions 
and improving cognitive conditions (16). A significant in-
crease in emotional health issues, such as depression, stress, 
and anxiety, has been recently reported. Stress has a great 
influence on the immune system, altering the concentrations 
of secretory IgA and stress markers on a salivary level such 
as cortisol (17-19). Probiotics have different effects on im-
munomodulation, in fact, by administering probiotics to 
stressed subjects, it was possible to see how these products 
act directly on the production of IgA and have minimal 
direct effects on cortisol. It can, therefore, be stated that 
probiotics have direct effects on the immune system but less 
visible effects on stress markers (20). In a study carried out 
in April 2019, the probiotic Lactobacillus plantarum DR7 
was administered to some patients with high-stress levels 
to assess the effects of the probiotic on this condition of 
patients. The results obtained indicate that the DR7 satis-
fies the requisites sought because it allows controlling the 
cortisol levels also reducing the level of pro-inflammatory 
cytokines. It is therefore thought that this probiotic could be 
used as a natural strategy to improve psychological functions 
and patients’ health as it improves the serotonin pathway 
and stabilizes the dopamine pathway (21). Maintenace of 
health is important in differet conditions, especially stress 

conditions that can lead also to cancer (22-30) or realted 
diseases (30-39). Our data indicate that 10 weeks of probiotic 
integration allow the alteration of some stress-related physi-
ological parameters in oral surgeons with different degrees 
of surgical experience. Surgeons, in general, are subjected 
to periods of high stress, especially on a mental level, which 
can negatively influence not only their work activities but 
also their quality of life.

The parameters taken into consideration were hormonal, 
immunological, and cardiovascular parameters. The integra-
tion of probiotics has not provided any beneficial effect on 
the cardiovascular parameters, which have maintained over-
lapping values at different times and in different subjects, 
considering that the stress condition to which surgeons are 
subjected depending on years of experience tends to cause 
an increase of heart rate (HR) and systolic blood pressure 
(SBP). Stress increases the salivary cortisol defined, in fact, 
as “stress hormone”. It is obvious that cortisol levels also 
increase based on the experience of the surgeon, on the type 
of operation to be performed but also by how the subject is 
confronted with activities. On this parameter the administra-
tion of probiotics had effects on the treated group compared 
to placebo, inducing a significant lowering. Also at the im-
mune level, probiotics have a positive impact, inducing an 
increase in levels of salivary Immunoglobulin A (sIgA) in 
the treated group compared to the control group, in favor of 
the fact that probiotics under stress conditions, where there 
is also an impact important on inflammatory processes, it 

Fig. 17. Comparison of HR levels at 3 time points in Group A

Fig. 18. Comparison of HR levels at 3 time points in Group B

Fig. 19. Comparison of SBP levels at 3 time points in Group A

Fig. 20. Comparison of SBP levels at 3 time points in Group B
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acts on the regulation of some components of the immune 
and hormonal response. The improvement of stress-related 
parameters could impact the perception of work-related 
pathologies in surgeons, as well as in other healthcare pro-
fessionals (40-44). Our work may be the scientific proof of 
the concept that work-related stress should be managed with 
a healthy life and a proper diet.

Conclusions

Even though the limitations of our study, associated 
with the study design and the low sample size, our results 
highlighted that a ten-week intake of selected probiotics 
represents a useful approach in occupational stress-related 
procedures. Nevertheless, further clinical trials need to be 
performed on a larger sample and for a longer period of 
treatment (included a wash-out period) before definitive 
conclusions can be made.

Conflicts of Interest: The authors declare no conflict 
of interest.

 

References

1.	 Pereira VH, Cerqueira JJ, Palha JA, et al. Stressed brain, 
diseased heart: a review on the pathophysiologic mechanisms 
of neurocardiology. Int J Cardiol 2013; 166:30–37

2.	 Tatullo M, Marrelli M, Scacco S, et al. Relationship between 
oxidative stress and “burning mouth syndrome” in female 
patients: a scientific hypothesis. Eur Rev Med Pharmacol 
Sci 2012; 16:1218-21

3.	 Marrelli M, Gentile S, Palmieri F, et al. Correlation between 
Surgeon’s experience, surgery complexity and the alteration 
of stress related physiological parameters. PLoS One. 2014 
Nov 7; 9(11):e112444

4.	 Barry M, Pearce H, Cross L, et al. Advances in Nanotech-
nology for the Treatment of Osteoporosis. Curr Osteoporos 
Rep. 2016;14(3):87–94.

5.	 Marrelli M, Maletta C, Inchingolo F, et al. Three-Point 
Bending Tests of Zirconia Core/Veneer Ceramics for Dental 
Restorations. Int Dent J 2013; 5

6.	 Spagnuolo G, Codispoti B, Marrelli M, et al. Commitment 
of Oral-Derived Stem Cells in Dental and Maxillofacial 
Applications. Dent J (Basel) 2018; 6:72 

7.	 Tatullo M, Codispoti B, Pacifici A, et al. Potential use of hu-
man periapical cyst-mesenchymal stem cells (hpcy-mscs) as a 
novel stem cell source for regenerative medicine applications. 
Front Cell Dev Biol 2017; 5:103

8.	 Kerativitayanan P, Tatullo M, Khariton M, Joshi P, Perniconi 
B, Gaharwar AK et al. Nanoengineered Osteoinductive and 
Elastomeric Scaffolds for Bone Tissue Engineering. ACS 
Biomaterials Science & Engineering 2017; 27:95–104 

9.	 Grassi FR, Pappalettere C, Di Comite M, et al. Effect of 
different irrigating solutions and endodontic sealers on bond 
strength of the dentin-post interface with and without defects. 
Int J Med Sci. 2012; 9(8):642-54

10.	 Foti C, Romita P, Rigano L, et al. Isobornyl acrylate: an 
impurity in alkyl glucosides. Cutan Ocul Toxicol. 2016; 
35(2):115-9

11.	 Ballini A, Santacroce L, Cantore S, et al. Probiotics efficacy 

on oxidative stress values in inflammatory bowel disease: a 
randomized double-blinded placebo-controlled pilot study. 
Endocr Metab Immune Disord Drug Targets 2019; 19: 373-
381

12.	 Campanella V, Syed J, Santacroce L, et al. Oral probiotics 
influence oral and respiratory tract infections in pediatric 
population: a randomized double-blinded placebo-controlled 
pilot study. Eur Rev Med Pharmacol Sci 2018; 22:8034-
8041

13.	 Ballini A, Gnoni A, De Vito D, et al. Effect of probiotics on 
the occurrence of nutrition absorption capacities in healthy 
children: a randomized double-blinded placebo-controlled 
pilot study. Eur Rev Med Pharmacol Sci 2019; 23:8645-
8657

14.	 Ballini A, Santacroce L, Cantore S, et al. Probiotics improve 
urogenital health in women. Open Access Maced J Med Sci 
2018; 6:1845-1850

15.	 Santacroce L, Charitos IA, Bottalico L. A successful history: 
probiotics and their potential as antimicrobials. Expert Rev 
Anti Infect Ther 2019; 17:635-645

16.	 Soldi S, Tagliacarne SC, Valsecchi C, et al. Effect of a mul-
tistrain probiotic (Lactoflorene Plus) on inflammatory para-
meters and microbiota composition in subjects with stress-
related symptoms. Neurobiol Stress 2018; 10:100138 

17.	 Akkasheh G, Kashani-Poor Z, Tajabadi-Ebrahimi M, et al. 
Clinical and metabolic response to probiotic administration 
in patients with major depressive disorder: a randomized, 
double-blind, placebo-controlled trial. Nutrition. 2016 Mar; 
32(3):315–320

18.	 Allen AP, Hutch W, Borre YE, et al. Bifidobacterium longum 
1714 as a translational psychobiotic: modulation of stress, 
electrophysiology and neurocognition in healthy volunteers. 
Transl. Psychiatry. 2016 Nov 1; 6(11):e939 

19.	 Zhang N, Liao X, Zhang Y, et al. Probiotic supplements for 
relieving stress in healthy participants: A protocol for syste-
matic review and meta-analysis of randomized controlled 
trials. Medicine (Baltimore) 2019; 98:15416 

20.	 Chong HX, Yusoff NAA, Hor YY, et al. Lactobacillus plan-
tarum DR7 improved upper respiratory tract infections via 
enhancing immune and inflammatory parameters: A rando-
mized, double-blind, placebo-controlled study. J Dairy Sci. 
2019 Jun;102(6):4783-4797. doi: 10.3168/jds.2018-16103 

21.	 Chong HX, Yusoff NAA, Hor YY, et al. Lactobacillus planta-
rum DR7 alleviates stress and anxiety in adults: a randomised, 
double-blind, placebo-controlled study. Benef Microbes. 
2019 Apr 19; 10(4):355-373

22.	 Bressert S. PsychCentral; 2006. The Impact of Stress.http://
psychcentral.com/lib/2006/the-impact-of-stress/ 

23.	 Beleford D, Liu Z, Rattan R, et al. Methylation induced gene 
silencing of HtrA3 in smoking-related lung cancer. Clin 
Cancer Res 2010; 16: 398-409 

24.	 Boccellino M, Cuccovillo F, Napolitano M, et al. Styrene-7-
,8-oxide activates a complex apoptotic response in neuronal 
PC12 cell line. Carcinogenesis 2003; 24:535-40

25.	 Di Domenico M, Pinto F, Quagliuolo L, et al. The Role of 
Oxidative Stress and Hormones in Controlling Obesity. Front 
Endocrinol (Lausanne) 2019 13; 10: 540 

26.	 Boccellino M, Alaia C, Misso G, et al. Gene interference 
strategies as a new tool for the treatment of prostate cancer. 
Endocrine 2015; 49:588-605 

27.	 Ricci S, Pinto F, Auletta A, et al. The enigmatic role of matrix 
metalloproteinases in epithelial-to-mesenchymal transition of 
oral squamous cell carcinoma: Implications and nutraceutical 
aspects. J Cell Biochem 2019 Feb 3



e208                                   A. Pacifici et al.

28.	 Vanacore D, Messina G, Lama S, et al. Effect of restriction 
vegan diet’s on muscle mass, oxidative status, and myocytes 
differentiation: A pilot study. J Cell Physiol 2018; 233: 9345-
9353

29.	 Giudice A, Montella M, Boccellino M, et al. Epigenetic 
Changes Induced by Green Tea Catechins a re Associated 
with Prostate Cancer. Curr Mol Med 2017; 17:405-420

30.	 Cantore S, Ballini A, Mori G, Dibello V, Marrelli M, Mirgaldi 
R, De Vito D, Tatullo M et al. Anti-plaque and antimicrobial 
efficiency of different oral rinses in a 3-day plaque accumu-
lation model. J Biol Regul Homeost Agents. 2016; 30:1173-
1178

31.	 Ballini A, Cantore S, Farronato D, et al. Periodontal disease 
and bone pathogenesis: the crosstalk between cytokines and 
Porphyromonas Gingivalis. J Biol Regul Homeost Agents. 
2015; 29:273-81

32.	 Cantore S, Mirgaldi R, Ballini A, et al. Cytokine gene poly-
morphisms associate with microbiogical agents in periodontal 
disease: our experience. Int J Med Sci. 2014; 11:674-9

33.	 Ballini A, Cantore S, Dedola A, et al. IL-1 haplotype analysis 
in periodontal disease. J Biol Regul Homeost Agents. 2018; 
32:433-437

34.	 Crincoli V, Ballini A, Fatone L, et al. Cytokine genotype di-
stribution in patients with periodontal disease and rheumatoid 
arthritis or diabetes mellitus. J Biol Regul Homeost Agents. 
2016; 30:863-866

35.	 Cicinelli E, Ballini A, Marinaccio M, et al. Microbiological 
findings in endometrial specimen: our experience. Arch 
Gynecol Obstet. 2012; 285:1325-9 

36.	 Brindicci G, Picciarelli C, Fumarola L,et al. Amoebic hepa-
tic abscesses in an HIV-positive patient. AIDS Patient Care 
STDS. 2006; 20:606-11

37.	 Cinquepalmi V, Monno R, Fumarola L, et al. Environmental 
contamination by dog’s faeces: a public health problem? Int 
J Environ Res Public Health. 2012; 10: 72-84 

38.	 Lovreglio P, Bukvic N, Fustinoni S,et al. Lack of genotoxic 
effect in workers exposed to very low doses of 1,3-butadiene. 
Arch Toxicol. 2006; 80:378-81

39.	 Monno R, De Vito D, Losito G, et al. Chlamydia pneumoniae 
in community-acquired pneumonia: seven years of experien-
ce. J Infect. 2002; 45:135-8

40.	 Cardillo I, Spugnini EP, Galluzzo P, et al. Functional and 
pharmacodynamic evaluation of metronomic cyclophospha-
mide and docetaxel regimen in castration-resistant prostate 
cancer. Future Oncol 2013; 9:1375-88

41.	 Boccellino M, Pinto F, Ieluzzi V, et al. Proteomics analysis 
of human serum of patients with non-small-cell lung cancer 
reveals proteins as diagnostic biomarker candidates. J Cell 
Physiol 2019; 234:23798-23806

42.	 Cedrone F, Lungo F, Feliciangeli A, et al. The perception 
of psychosocial risks through the HSE questionnaire of a 
population of neurophysiology technicians: a cross-sectional 
study. Clin Ter. 2018 Nov-Dec;169(6):e281-e286

43.	 Cinti ME, Cannavò M, Fioravanti M. Stress at work: develop-
ment of the Stress Perception Questionnaire of Rome (SPQR), 
an ad hoc questionnaire for multidimensional assessment of 
work related stress. Clin Ter. 2018 May-Jun;169(3):e114-
e119

44.	 Ippoliti F, Corbosiero P, Canitano N, et al. Work- related 
Stress, over-nutrition and cognitive disability. Clin Ter. 2017 
Jan-Feb; 168(1):e42-e47 


