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Summary

The maritime profession is an extreme test of the crew’s mental health. Psychobiotics
are live bacteria that improve the gut microbiome and benefit the host's mental health.
The study aims to establish the effect of a probiotic containing Lactobacillus bulgaricus
DWT?1 on the mental resilience of the crew of the St. St. Cyril and Methodius research
ship during the First Bulgarian Military Antarctic Expedition during the 127-day journey
to Antarctica. The crew was divided into two groups: the first took the probiotic, and the
second did not. Zung questionnaires were used to test anxiety and depression levels
in everyone before departure and after return. We used the Wilcoxon test to analyze
data from sleep quality assessments. The individuals taking the probiotic showed no
statistically significant differences in anxiety and depression levels before and after the
journey and maintained sleep quality under the expedition’s extreme conditions. The
ones not taking the probiotic had a significant increase in anxiety and depression levels,
which correlatively worsened physiological sleep. The journey of the military ship crew
to Antarctica is a model for studying the effects of probiotics containing Lactobacillus
bulgaricus DWT1 on the mental health of people subjected to extreme stress. The
probiotic’s formula is psychobiotic, maintains the gut-brain axis, protects against
depression and anxiety and improves physiological sleep under stress.
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Introduction

Probiotics play an important role in maintaining human health (Guha et al.
2019). Ongoing experimental and clinical studies of the effects of probiotics
necessitated the appearance of new terms such as psychobiotic (Shopova et
al. 2023). Psychobiotics are live bacteria that can provide mental health bene-
fits by improving the host’s gut microbiome. Even 2,000 years ago, Hippocrates
stated that all diseases start from the gut. Dr. William Beaumont, a US Army
surgeon known as the Father of Gastric Physiology, conducted experiments

129


https://orcid.org/0000-0001-7770-1751
https://orcid.org/0000-0003-4247-897X
https://orcid.org/0000-0002-4500-0122
https://orcid.org/0000-0002-2987-3089
https://orcid.org/0000-0002-3811-0120
https://orcid.org/0000-0002-0543-1331
mailto:byrzashka@abv.bg
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3897/jbcr.e143051
https://doi.org/10.3897/jbcr.e143051

Evgeniya Byrzashka et al.: Antarctica and psychobiotic effects of Lactobacillus bulgaricus under stress

to determine the relationship between the bowel state and the emotions and
anger of patients. In 2024, scientists from the University of Virginia School of
Medicine and the University of Florida published data from an experimental
study on mice, which proved that the good Bulgarian bacterium Lactobacillus
bulgaricus prevents the onset of mental disorders such as depression and anx-
iety (Merchak et al. 2024). Dr Bankole Johnson summarized that this study
highlighted the role of the gut microbiome in regulating stress and anxiety and
shows how nutrition affects our mental well-being.

The maritime profession puts the health of every crew member to the test
(Nedeva et al. 2023a). The influence of climatic conditions, crossing different
time and climatic zones, social isolation, sensory deprivation, and many other
physiological and psychological factors have a significant impact on the health
of the ship’s crew (Nedeva et al. 2023b).

Purpose

The present study aimed to determine the effect of a probiotic formula contain-
ing Lactobacillus bulgaricus DWT1 and Streptococcus thermophilus DWT4 on the
mental resilience (anxiety, depression, professional burnout) of the crew of the
St. St. Cyril and Methodius Research Vessel 421 during the First Bulgarian Military
Antarctic Expedition. It is included in project No. 21-00038 (Study of the immuno-
stimulating and protective effect of probiotic food by monitoring the change of
the physiological and biochemical parameters and behavioural responses in ex-
treme stress situations). The project was carried out by Nikola Vaptsarov Naval
Academy in collaboration with Prof. Dr Paraskev Stoyanov Medical University
- Varna and St. Kliment Ohridski Sofia University. The following tasks were set:

+ Examination of the psychological state of the crew members before de-
parture;

+ Examination of the psychological state of the crew members after return;

+ The results of the individuals taking probiotic formula containing Lactoba-
cillus bulgaricus DWT1 and Streptococcus thermophilus DWT4 were com-
pared with those not taking this probiotic.

Materials and methods

We studied 23 sailors from the 25-member crew of the first Bulgarian military
St. St. Cyril and Methodius research vessel (RV) 421. All were men at an aver-
age age of 36, all in service at Nikola Vaptsarov Naval Academy. Seven of them
were army officers. All participants in the study were informed in detail about
the aims, objectives and method of conducting the study. They signed writ-
ten informed consent and privacy forms. All the tests were made by the cabin
company officers from the Nikola Vaptsarov Naval Academy — specialists in
psychology and the ship’s physician from the Military Medical Academy Sofia.
The research sessions were six. Voluntarily, the study participants were divided
into two groups. The first group, hereinafter referred to as A, included 10 indi-
viduals (43.5%). They took a probiotic formula containing Lactobacillus bulgar-
icus DWT1 and Streptococcus thermophilus DWT4 at a daily dose of 10 g. The
second group, referred to as B, included 13 individuals (56.5%) who did not take
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the probiotic. There were six officers in Group A and one officer in Group B. The
first Bulgarian Military Antarctic Expedition took place in the period December
2022 - April 2023, including the sailing of the St. St. Cyril and Methodius Bul-
garian RV421 from the port of Varna, Bulgaria, to the Bulgarian Research Base
St. Kliment Ohridski on Livingston Island, Antarctica, stay there and sailing back
to the Motherland. The duration of the expedition was 127 days (departure on
27.12.2022, return on 02.05.2023).

The probiotic formula, taken by the sailors in group A, is a Bulgarian product
of scientific work, subject to patent protection in USA Patent No. US 9,131,708
B2/ Sep. 15,2015 (Petrova and Alexandrov 2015), and in Bulgaria Patent N24294
U1/15.08.2022 (Peneva et al. 2022). The strains Lactobacillus bulgaricus DWT1
and Streptococcus thermophilus DWT4 the product contains are original strains
registered in the Czech Collection of Microorganisms at Masaryk University
under the Budapest Treaty. These strains are the first in the world isolated from
pure spring water in the Balkan Mountains, Bulgaria (Petrov et al. 2014).

The following methods were used to study the mental resilience of the crew:

+ Zung psychological questionnaires for measuring the level of anxiety and
depression (Kokoshkarova 1984);

+ Beverly Potter's Methodology (Leadership Case Studies, Volume 4) is
used to assess professional burnout;

« A questionnaire, part of the Neo-Pi-R, is used to assess the level of
Extroversion of the personality and its facets — E1 Warmth; E2 Sociability;
E3 Assertiveness; E4 Activity; E5 Thrill seeking; E6 Positive emotions;

+ A questionnaire, part of Neo-Pi-R, is used to assess personality for ,Open-
ness to new experience” and the corresponding facets: O1 Fantasy;
02 Aesthetics; 03 Feelings; 04 Actions; 05 Ideas; 06 Values. Question-
naires, part of the Neo-Pi-R, use the Likert assessment scale. The question-
naires, part of the Neo-Pi-R, are standardized for a military environment;

- Sleep Quality Assessment (PSQI) methodology was used to study sleep.
Data analysis was obtained from the sleep quality assessment using the Wil-
coxon test. The survey questions aimed at self-assessment of sleep quality;

+ Data were processed with the SPSS 19 statistical program. Spearman
non-parametric correlation analysis and Wilcoxon test were performed,;

+ The indicator results from the individual research sessions are digitized
and plotted in tables and figures. They are presented personally for the test-
ed individuals in an SPSS, version 19, statistical data processing program.

Results and discussion

All methods were used to examine participants in the study before departure.
Tables 1, 2 present the pre-departure examination results of the study partici-
pants in groups A (taking the probiotic) and B (not taking the probiotic).

The following methods were used to examine the study participants after
return: ,Openness to new experience”, Zung for assessing the level of anxiety,
Zung for assessing the level of depression, Questionnaire to assess sleep
quality and level of professional stress (Burnout). Table 4 presents the test
results of the study participants from groups A and B (taking and not taking
the probiotic) after return.
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Table 1. Descriptive statistics of Neo Pi R questionnaire, facet “Extroversion”, values measured before departure.

N Valid

Missing
Mean
Median
Mode
Std. Deviation
Skewness
Std. Error of Skewness
Kurtosis

Std. Error of Kurtosis

Warmth

22
1

24.54
25.00
22.00°

3.73
-0.11

0.49

0.45

0.95

Sociability = Assertiveness

22
1

19.95
20.00
20.00°

3.20

0.42

0.49

0.42

0.95

22
1

18.95
19.00
19.00

4.12
0.09
0.49
0.34
0.95

Activity sTeZ'k'i':‘g
22 22
1 1
19.04 19.22
18.50 20.00
15.00° 23.00
3.56 514
0.47 0.15
0.49 0.49
-0.14 -0.19
0.95 0.95

Positive Total score on the
emotions | “Extroversion” scale
22 22
1 1
20.72 123.18
23.00 124.00
14.002 105.00°
6.54 16.31
-1.22 0.66
0.49 0.49
1.76 0.98
0.95 0.95

Table 2. Descriptive statistics of Neo Pi R questionnaire, facet ,Openness to new experience”, values measured before

departure.

Mean

Median

Mode

Std. Deviation
Skewness

Std. Error of Skewness
Kurtosis

Std. Error of Kurtosis

Fantasy

16.68
17.00
17.00°
5.07
-0.71
0.49
0.99
0.95

Aesthetics

16.90
17.00
16.00
5.05
-0.76
0.49
0.44
0.95

Feelings

19.27
20.00
17.00
4.45
-0.48
0.49
-0.67
0.95

Actions Ideas
14.50 16.95
15.50 16.50
16.00° 15.00

3.15 3.42
-0.68 0.35
0.49 0.49
-0.65 -0.66
0.95 0.95

Values

17.95
17.50

17.002
2.73
0.01
0.49
0.03
0.95

Total score on “openness
to new experience” scale

103.81
100.50
95.002
19.54
1.11
0.49
3.73
0.95

Table 3. Descriptive statistics of Zung questionnaires for anxiety, depression and burnout, values measured before departure.

Mean

Median

Mode

Std. Deviation
Skewness

Std. Error of Skewness
Kurtosis

Std. Error of Kurtosis

Level of anxiety

27.81

26.00

23.00
7.04
1.1
0.49
0.73
0.95

*Multiple modes exist. The smallest value is shown.

Level of depression
29.13
29.00
26.00
5.93
0.34
0.49
-0.28
0.95

Burnout
8.86
4.00
1.00

12.73
2.98
0.48

10.20
0.94

More methods were used to test the study participants before departure to
determine their personality qualities more accurately. The psychological se-
lection of job candidates is crucial for risky professions such as policemen,
soldiers, firefighters, and sailors. Personality qualities that support adaptation
and coping in extreme situations can help employers select specialists suitable
for a particular activity. The personality assessment aims to determine which
personality qualities are relevant to successful adaptation to changes and can
serve as a buffer in stressful situations.
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Table 4. Post-return results on ,Openness to new experience” facet.

Mean

Median

Mode

Std. Deviation
Skewness

Std. Error of Skewness
Kurtosis

Std. Error of Kurtosis

Fantasy

17
17
12.00°
4.31
-0.06
0.48
-0.52
0.94

Total score on “openness

Aesthetics = Feelings Actions Ideas Values 10 new experience” facet
17.56 20.52 15.21 16.82 18 105.04
17 19 16 16 18 100
16.00 18.00 16.00 15.00 18.00 100.00°
4.74 4.46 3.04 3.92 1.93 15.97
-0.35 0.90 -0.30 0.09 0.71 0.32
0.48 0.48 0.48 0.48 0.48 0.48
2.94 0.57 0.35 -0.50 -0.06 -0.80
0.94 0.94 0.94 0.94 0.94 0.94

Table 5. Results obtained on the Zung questionnaires for determining the level of anxiety, depression and professional
burnout, measured after return.

Mean

Median

Mode

Std. Deviation
Skewness

Std. Error of Skewness
Kurtosis

Std. Error of Kurtosis

JBCR 18:129-136 (2025), DOI: 10.3897/jbcr.e 143051

Level of anxiety Level of depression Burnout
31.59 33.63 38.3
32 32.5 34
26.00° 43.00 29.00
7.16 9.02 13.92
0.38 0.49 0.77
0.49 0.49 0.48
0.29 -0.42 0.05
0.95 0.95 0.94

Studies of the impact of maritime activity and long voyages on the psyche
of ship crews focus on the manifestation of anxious and depressive symptoms
among crew members due to the influence of the distance from family, the im-
possibility of separating work from rest, fatigue, emotional exhaustion, harsh
conditions in a limited space, etc.

Regarding all participants (groups A and B as a total), statistically significant
differences are observed in the level of anxiety (Z-2.228; p < 0.0027), in the
level of depression (Z-2.260; p < 0.0027) and in the level of burnout (Z-3.119;
p < 0.005), measured before departure and after return.

The study of the collective group shows an increase in the levels of anxiety,
depression and burnout syndrome upon return from Antarctica at the expense
of the individuals in group B who did not take the probiotic.

Data comparative analysis of the studies of the individuals from group A,
taking the probiotic, and those from group B, not taking the probiotic, during the
journey showed the following results:

+ In the individuals from group A, there are no statistically significant dif-
ferences in the levels of anxiety and depression measured twice before
departure and after return (Z-1.415; p = 0.157; Z-2.202; p = 0.0028). There
are statistically significant differences among them in the burnout level
measured before departure and compared with the results after return
(Z-4.170; p < 0.005);
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+ In the individuals from group B, statistically significant differences were
found in the levels of depression and burnout measured before depar-
ture and in their comparison with the data obtained after return. (Z-2.202;
p < 0.005; Z-3.119; p < 0.005).

The results showed that the group A individuals who took the probiotic for-
mula during the journey had no increase in anxiety and depression manifesta-
tions after their return from the Antarctic. The individuals from group B who did
not take the probiotic formula had a significant increase in the manifestations
of anxiety and depression.

Sleep is an important factor that affects human well-being. Sleep is
characterized by peculiar cycles raging from a nap to a deep sleep, with
intervals of a unique type of sleep with vivid dreams. During sleep, the body
recovers from physical activity during the day and organizes mental processes.
The quality of sleep has a direct impact on fatigue accumulation. Fatigue
accumulation and chronic lack of sleep can lead to increased anxiety, depressive
states, accidents, and even trigger mental disorders. More and more shipping
companies are surveying the sleep quality of their crews in order to prevent,
analyze and control the factors on board the ship leading to sleep problems.

The sleep study results showed a correlation between the sleep status be-
fore the crew departure and the changes in the sleep quality after return. The
quality of sleep and its dynamics directly interact with the level of accumulated
fatigue and stress and their processing at a mental level. There are statistically
significant correlations between the separate items in the study of sleep quality
and the level of depression and anxiety.

We found statistically significant profound positive correlations between the
assessment of item ,How long (in minutes) did it take you to fall asleep at
night?”, item ,| cannot fall asleep within 30 min.” and item “I wake up because
| cough or snore loudly” and the level of depression (rs = 0.608; p = 0.003; rs =
0.433; p = 0.050; rs = 0.495; p = 0.023).

Our results show that the study participants in group A, who took the probiot-
ic, had no increase in the symptoms of anxiety and depression and maintained
the quality of their sleep under the extreme conditions of sailing.

The study of the effects of the probiotic formula on the psyche continued
during the journey of the military ship 421 to Antarctica and back on the second
Bulgarian military Antarctic expedition, with a new crew, including women.

Conclusions

The journey of the crew of the St. St. Cyril and Methodius Bulgarian research
ship 421 during the First Bulgarian Military Antarctic Expedition is a model for
studying the effects of a probiotic formula containing Lactobacillus bulgaricus
DWT1 and Streptococcus thermophilus DWT4, on the mental health of people
subjected to extreme stress and strain.

The probiotic formula protects against the emergence of depression and
anxiety and improves physiological sleep under stressful conditions.

The probiotic formula with Lactobacillus bulgaricus DWT1 and Streptococcus
thermophilus DWT4 supports the gut-brain axis, acts as a psychobiotic, and
maintains mental health.
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