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Abstract

Background: Over recent years, growing evidence points to gut dysbiosis as a potential factor in the development of several
neuropsychiatric illnesses. However, the significant discrepancies between studies has made it necessary to compile new
information, elucidating the mechanisms behind gut-brain connection.

Obijectives: This review attempts to incorporate the most recent data and noteworthy findings by focusing on research
conducted within the past five years, ultimately offering insights into the complex interaction between gut microbiota and
mental health.

Findings of the review: There is evidence linking psychiatric disorders to dysbiosis. Studies on anorexia nervosa have shown
an increase in inflammatory taxa and a decrease in helpful bacteria like Bifidobacterium.

Probiotics such as Bifidobacterium breve and Lactobacillus plantarum have demonstrated promise in reducing depressive
symptoms. Moreover, they have been shown to lower oxidative stress biomarkers in schizophrenia and anxiety, although the
effects on symptom severity are still unclear. Changes in Blautia and Streptococcus have been linked to sleep disruptions,
suggesting a complex relationship between gut health and sleep regulation. Furthermore, it has been demonstrated that
microbial metabolites affect the synthesis of neurotransmitters.

Conclusions: Gut microbiomes play a crucial role in the pathophysiology of several psychiatric illnesses. New approaches
may be made possible by therapeutic therapies that target the gut microbiota. Nevertheless, there are still important study gaps
which call for well-designed clinical trials.
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Introduction These results point to a mechanistic connection that is both
Over recent years, the intricate gut microbiota relationship therapeutically exploitable and physiologically reasonable.
has attracted a lot of attention globally. Trillions of gut Despite the increase of pertinent research, there are still
microbiotas inhabit the human gastrointestinal system and significant discrepancies between studies, in part because of
are essential for many physiological processes, such as differences in study design, confounding variables such
metabolism, immune regulation, and digestion. Especially nutrition and medication use, and the complexity of
noteworthy is the gut-brain axis (GBA), a sophisticated psychiatric diseases [ & 7. This circumstance has made it
communication network that links the gastrointestinal tract necessary to compile new information, elucidate the
with the nervous system immunologically, hormonally, and mechanisms behind gut-brain connection, and evaluate the
metabolically ™ 3. This approach has completely changed therapeutic utility of therapies that target microbiomes.

our concepts of how gut microbes may affect mood, Even though many works in this area were published before
behavior, brain function, and the emergence of psychiatric 2020, metagenomic, metabolomic, and bioinformatics
disorders. revolution have produced new discoveries and conceptual
Growing evidence points to gut dyshiosis as a potential framework [3 5 191 By concentrating on the studies during
factor in the development and course of several the last five years, this review is guaranteed to include the
neuropsychiatric illnesses [2 4 61, Antipsychotic drugs are the most up-to-date approaches, theoretical models, and
mainstay of current therapy; however, they therapeutically significant discoveries. We aim to shed
frequently fall short in addressing the severity and insight on the intricate relationship between gut microbiota
heterogeneity of symptoms in many patients ™. This and mental health. A more individualized, integrated
restriction emphasizes how urgently novel therapeutic approach to psychiatric therapy may result from the
approaches are needed. findings, which may provide physicians and mental health

professionals with up-to-date information on

supplementary treatment approaches. In the end, combining
psychiatry and microbiology may change how mental health
conditions are perceived and treated.

The gut microbial makeup of people with psychiatric
disorders and healthy controls differs significantly,
according to comparative studies, and several bacterial
genera are associated with the severity of symptoms [ 71,
Furthermore,  extracellular  vesicles and  microbial
metabolites have been identified as putative gut-brain
interaction mediators that impact neurotransmitter
production, neuroinflammation, and host behavior © &,
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Gut microbiota and Psychiatric Disorders
The interplay between gut microbiota and psychiatric health
has become a hot area of research. Our review deliberately



International Journal of Medicine Research

concerns the recent literature (2020- 2025) with a special

emphasis on anorexia nervosa, depression, anxiety,
schizophrenia, and sleeping disorders.

1. Anorexia Nervosa

Anorexia nervosa (AN) is a psychiatric disorder

characterized by a distorted body image, severe dietary
restriction, and an overwhelming dread of gaining weight.
Recent studies have started to reveal an intriguing
connection between AN and gut microbiota, indicating that
alterations in gut flora may affect mood, appetite, behavior,
and physical health. Moreover, the gut microbiome of
people with AN differs significantly from that of healthy
people, according to several studies.

Yuan et al. discovered significant variations in the kinds and
variety of bacteria, with an increase in inflammatory
bacteria and a decrease in beneficial bacteria. These
alterations may account for some of the patients'
psychological symptoms as well as their gastrointestinal
distress [, Considering this, scientists have begun
investigating the possibility that altering the gut microbiota
could aid in the treatment of AN. Wilson et al. reported a
pilot project about fecal microbiome transfer (FMT) in
which they transfer gut bacteria from healthy donors to give
AN patient to improve the microbial balance and aid with
their psychiatric recovery 12,

The administration of probiotics is another promising
therapeutic strategy. Grébner et al. designed a study to
investigate the possible beneficial effects of AN-specific
probiotic supplements in teens in changing the gut flora 31,
Similar research has been carried out by different scientists
to explore the potential effects of diet on health. One such
study is MIGBAN study that examines whether
supplementing polyunsaturated fatty acids (PUFAS) can
improve gut health and cognitive and emotional well-being
[14]

Another intriguing pathway involves the function of short-
chain fatty acids (SCFAs), which are microscopic molecules
generated by gut microbes and appear to have significant
impacts on mood, stress, and even eating habits.
Additionally, increasing SCFA levels may help control
these reactions in patients %1, This is corroborated by Xu et
al. who proved that blood levels of SCFA are aberrant in
both active and recovering anorexics, indicating long- term
impacts on the body's metabolism [6],

Certain probiotics, such as Lactobacillus reuteri have also
demonstrated promising results - not only in improving their
nutritional status in children and adolescents with AN but
also reported relief from constipation, a prevalent yet
neglected symptom in these patients [,

Research on animals is deepening our understanding even
further. It was shown that alterations in gut flora and brain
architecture could be seen following refeeding in a rat
model. This implies that in the process of recovering from
anorexia, gut healing may coexist with brain restoration 1€,
When viewed together, these results present an intriguing
picture: addressing the gut microbiota may be a potent
supplement to establish anorexia nervosa therapy. With the
advancement of science, it’s becoming more evident that
healing may entail not just therapy and nourishment but also

54

www.medicinesjournal.com

fostering the microscopic ecosystems that reside inside the
human body.

2. Depression

Research has established a strong connection between gut
microbiota and depression. A study conducted by Park et al.
showed that orange juice rich in flavonoids might raise
Lachnospiraceae and Bifidobacterium in young adults with
depressive symptoms 1. The robustness of these findings
was, however, constrained by the small sample size and
absence of dietary control. Similarly, probiotics were
associated with decreased intestinal inflammation as shown
in the study of Otaka et al., but causal interpretations were
hampered by the lack of a placebo group 2,

Chen et al. presented an observational data linking gut
microbiome dysbiosis to the severity of depression in
women 24, Close to this context, Schaub et al. identified a
microbial marker that differentiates depressed individuals
from healthy controls, however, these results could not be
generalized due to inadequate sample size and a paucity of
stool metabolite data 24, Although their results were only
correlational, Radjabzadeh et al. further discovered
neurotransmitter-related bacterial taxa linked to depression,
supporting the link between the microbiota and depression
23 Tian et al. studied the possible advantages of
Bifidobacterium breve on depression; nevertheless, the
reliability of findings was constrained by the small sample
size 41, Park et al. similarly found microbiome dysbiosis in
Korean people with depression, but their findings were less
useful without evaluating therapies 231,

3. Anxiety & schizophrenia

Recent studies have started to investigate the connection
between anxiety and schizophrenia and the gut microbiota.
Research shows that anxiety patients and healthy controls
have quite different gut microbiota compositions overall.
For example, whereas Parasutterella is more common in
healthy people,

genera like Gordonibacter and Anaeromassillibacillus are
more common in SAD patients. On the other hand,
Anaeromassilibacillus is more prevalent in anxiety patients
at the species level . Furthermore, studies using mice
given gut microbiota from anxiety patients showed a
particular rise in social fear without changing other
behaviors, pointing to a biological basis for the association
between gut microbiota and social anxiety [71. Probiotic
supplementation had a marginally beneficial effect on verbal
memory and had a positive effect on intestinal permeability
and inflammation markers, but it did not significantly
reduce psychiatric symptoms 281, Zhou et al. found that nine
taxa are positively linked to schizophrenia risk, including
Firmicutes, Clostridia, Alloprevotella and Hungatella. In
contrast, six taxa provide protective effects against
schizophrenia, including Rhodospirillaceae, Veillonellaceae,
Coprobacter and Gordonibacter. The study further supports
the causal effects of Clostridia, Rhodospirillaceae, and
Desulfovibrio  on  schizophrenia . Regarding
schizophrenia, probiotic supplements improved cognitive
function in patients according to Mohammadi et al.'s
findings, However, they concluded that this difference was
not statistically significant, which suggests that it may not
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have been powerful enough to indicate that the probiotic
affected those symptoms (591,

4. Sleeping disorder

Recent research highlights that gut bacteria plays a critical
role in sleep disturbances, and cognitive decline. Certain gut
microbiome patterns could act as biomarkers for various
disorders, enabling prompt diagnosis and focused treatment
31, patients with post-stroke sleep difficulties have a
different gut microbiota profile, characterized by a decrease
in Blautia and Paeniclostridium and an increase in
Streptococcus and Granulicatella B3,

Notwithstanding these results, there is still a dearth of
research in the last three psychiatric disorders, suggesting
that more work is necessary to completely comprehend the
connections between changes in the gut microbiota and
these illnesses.

(o
Sleep disturbances

Anxiety

Schizophrenia

Depression
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Clinical trials on Microbiome and Psychiatric Disorders
Despite increased interest in the gut-brain axis, clinical
research, especially randomized controlled trials (RCTS), is
still scarce for many neuropsychiatric disorders, as seen in
Figure (1), depression is the subject of about 72% of
published RCTs, making up the vast bulk of these studies.
On the other hand, anxiety has only been the subject of 6%
of studies, but schizophrenia and sleep disorders account for
11% apiece. This unequal distribution draws attention to a
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serious research gap and underscores the need for more
thorough research into the involvement of gut microbiota in
a wider spectrum of neurological and psychiatric disorders.
Research on the association between gut microbiota and
psychiatric disorders is a hot area of research with important
therapeutic implications. Numerous probiotic therapies have
been investigated in recent clinical studies, with both
encouraging outcomes and significant difficulties identified.
One important conclusion from several research is that
certain probiotics may have an impact on depression
symptoms. For instance, Clostridium butyricum, showed
antidepressant-like benefits, pointing to a mechanism by
which gut health may mitigate mood disorders [2,
Nevertheless, not all clinical trials yielded commensurate
results; for example, the administration of Lactobacillus
plantarum resulted in decreased depression scores without
appreciable changes in biomarkers, suggesting that
symptom relief may not always be correlated with
detectable biological changes 31, This brings up

significant issues regarding the underlying mechanisms of
action and the microbiome's function in mood regulation.
Additionally, the results of multi-strain probiotic
experiments highlight the intricacy of gut-brain interactions.
Despite changes in microbiota composition, some studies
found no meaningful results, while others indicated
increased microbial diversity and decreased depression
severity 3% 1 This disparity highlights the need for more
research on the potential varied effects of probiotic strains
and combinations on mental health.

Studies on schizophrenia have shown that probiotic
administration improves metabolic indicators and cognitive
performance but does not lessen the intensity of symptoms
391, This implies that although gut therapies might improve
some parts of cognition, they might not be able to address
every aspect of complex psychiatric illnesses.

Furthermore, the broad-spectrum impacts noted in the Lee et
al. study suggest that gut microbiome therapies may help
with a variety of psychiatric illnesses, including anxiety and
sleep problems, demonstrating the potential for integrated
treatment modalities (61, Recent clinical trials are compiled
in Table (1), which highlights the variety of methods and
results in this exciting field of research.

Table 1: Clinical trials on gut microbiome and psychiatric disorders: Interventions and effects

Disorder Participants Intervention Effect Study Ref.
85 Clostridium butyricum Decreased depression scores Liu et al (32,
32 Lactobacillus plantarum Decreased depression scores Lin et al [33],
11 L. plantarum Decreased depression scores Chen et al [34,
Bifidobacterium bifidum, B. lactis, B. lactis, L. * Decreased depression and -
. . . - . . . Reininghaus et al
Depression, 82 acidophilus, L. casei, L. paracasei, L. plantarum, anxiety severity. 135]
L. salivarius and L. lactis * Improved sleep quality )
Streptococcus thermophilus, Bifidobacterium h(l;ze;?sg;:ézzzbI?ue}igﬁirisgy
47 breve, B. lactis, Lactobacillus acidophilus, L. gauvreaun Schaub et al 221,
: . Coprococcus), but no significant
plantarum, L. paracasei, and L. helveticus . .
clinical difference
Depression Anxiety, 156 Lactobacillus Reuteri B!fldobacterlum Decreased depression scores Lee et al 1261
and sleep disorder adolescentis
Lactobacillus acidophilus, L. rhamnosus, L. Mohammadi et al
Schizophrenia 70 reuteri, L. paracasei, B. longum, and Bacillus |No significant clinical difference [30]
coagulans '
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Fig 2: Relative abundance of gut microbiome in psychiatric disorders

Table 2: The Role of Gut Microbiota in Neurological Disorders: Bacterial Imbalances and Their Impact

Disorder Bacteria Involved Predicted association Study Ref.
Key microbiome signature for sleep disorders. Xie H et al (34,
Sleep Blautia Streptococcus
Disorders Significant predictor for post- stroke sleep disorders.
Anorexia Clostridium Coccoides, Clostridium Associated with lower levels of short-chain 11
. - - Yuan R et al 111,
Nervosa leptum, Bacteroides fragilis fatty acids.)
Ruminococcus gauvreauii Found to correlate with mood improvement. Schaub A et al %2,
Bifidobacterium breve . . . Tian P et al 24,
- Associated with improved depressive symptoms.
Depression
Faecalibacterium Linked to inflammatory responses in depression. Liu QF et al 7,
prausnitzii

1. Gut Microbiome in psychiatric disorders
Gut microbiome changes in individuals with psychiatric
ilinesses have been the subject of an increasing humber of
clinical investigations, which have shown patterns of
microbial dysbiosis that could be involved in the
pathophysiology of the disease.
Changes in gut microbiota have been found to be
proportionately distributed in psychiatric disorders (Figure
2). Some microbiomes have been connected to altered
neurotransmitter production and pro-inflammatory activity.
The
connection between the gut microbiota and the pathogenesis
of psychiatricillnesses is further supported by these changes
in microbial composition. Most reported bacterial taxa
showed a decline in relative abundance, as seen in Table (2).
2. Microbiome, neurotransmitters,
Outcome
Numerous therapeutic approaches have investigated the gut-
brain axis by focusing on neurotransmitters and microbial

and psychiatric

metabolites. Some probiotic trials showed microbiota-
mediated neuromodulatory effects, whereas others did not
produce any discernible improvements in mood, cognition,
or stress biomarkers. For example, BLa80 supplementation
was linked to increased Gamma-aminobutyric acid (GABA)
synthesis and better sleep, most likely as a result of
Firmicutes and Bacteroidetes population adjustment.
Likewise, some treatments, such as 5-hydroxytryptamine
and particular probiotic strains, improved subjective sleep or
depression symptoms by raising serotonin levels.
Additionally, gut-derived compounds such as SCFAs and
indole derivatives have been identified as important
mediators that connect neurotransmitter pathways to
microbial activity. According to the compiled data, certain
microbial  strains, neurotransmitter production, and
metabolic pathways may all play a role in the indirect
modulation of psychiatric symptoms by microbial
interventions. Table (3) illustrates the important randomized
controlled studies examining the relationships between
neurotransmitters, microbiota, and psychiatric outcomes.

Table 3: Microbiota-neurotransmitter-psychiatric outcome links in clinical studies

Study Focus Effect on microbiota Impact on Psychiatric Study Ref.
neurotransmitter outcome

Bifidobacterium Proteobacteria:  (1A), ) Improved sleep . 138]

animalis (BLa80) Bacteroidetes: (DA) GABA: Increase quality Liuetal ==

Increase SCFA producers

5-hydroxytryptamine Increase microbiome diversity

hydroxytryptophan: Increase

5 Improved sleep quality|Sutanto et al (39,

B. coprophilus (1A),
Ruminococcus gnavus: (DA)

Danzhi-xiaoyao-San*

Lysophosphatidic acid:

Improved

. Zhu et al 149,
depressive symptoms

increase
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Lacticaseibacillus Bacteroidetes: (1A) ) . . [41]
paracasei Firmicutes/Bacteroidetes ratio: (DA) SCFA: Increase Improved sleep quality|  Liet al *5.
Bifidobacterium breve Increase SCFAs GABA: Increase Imp;og;?tjleep Li et al (42,
Bifidobacterium breve Increase Microbial diversity Serotonin turnover: Decrease Imprz\)/l?gptzgfnrssswe Tian et al (24,
Dairy based product Bifidobacterium: (1A) Salivary cortisol: Decrease Imprz\;ﬂpﬁgﬂ: SSIve SchaaEan]ﬂ aetal

3. Critical Analysis and Future Directions

The reviewed studies demonstrate the important role that
microbiomes play in mental illnesses, providing both
observational and therapeutic insights. Nevertheless, there
are still a few significant restrictions. Firstly, small sample
sizes and a lack of placebo controls makes it difficult to
establish causality in

many studies, especially those looking into probiotics 2,
Furthermore, although gut microbiota is shown to have an
impact on animal models, it is difficult to extrapolate these
results to human populations 2. Additionally, even though
observational studies have linked microbial markers to
several psychiatric conditions, they frequently fall short of
establishing clear causal links. Finally, the short duration of
many interventional studies limits their ability to identify
long-term effects 21 231,

Conclusion

The review's findings highlight the significant role that gut
microbiota plays in the pathophysiology of several
psychiatric illnesses. The severity of symptoms in
conditions like anorexia nervosa, depression, anxiety, and
sleep disturbances has been repeatedly associated with
changes in particular bacterial taxa. Probiotics have clear
therapeutic promise in lowering psychiatric disorders
symptoms, indicating that gut microbiome modification may
be a useful supplement to conventional therapies. Even with
these encouraging results, small sample sizes, absence of
placebo controls in some trials, short study durations, and
variability in research designs represent a limitation that
undermine the statistical power and generalizability of the
results. Future studies should concentrate on better-designed
randomized controlled trials with larger and diverse cohorts
to overcome these problems.

Acknowledgments

We want to express our gratitude to Dr. Mohamed Motlet,
for his confidence, encouragement, and for giving us the
structure and motivation we needed to complete this job.

Conflict of interest
Authors declared that the is no conflict of interest

References

1. Ansari U, Ansari F, Nadora D, Omid A, Omid A, Alam
M, et al. Implications of the Gut Microbiota for Brain
Function  and Behavior in  Schizophrenia.
Cureus,2024:16(7):64340.

2. Navidinia M, Goudarzi M, Seyfi E. The clinical
outcomes of gut-brain axis (GBA) microbiota influence
psychiatric disorders. Iranian Journal of
Microbiology,2023:15(1):1-9.

3. Han W, Wang N, Han M, Ban M, Sun T, Xu J. et al
Reviewing the role of gut microbiota in the

57

10.

11.

12.

13.

14.

pathogenesis of depression exploring new therapeutic
options. Frontiers in Neuroscience,2022:16:1029495.
Ochoa-Repéraz J, Ramelow CC, Kasper LH. A Gut
Feeling: The Importance of the Intestinal Microbiota in
Psychiatric Disorders. Frontiers in
Immunology,2020:11:510113.

Merkouris E, Mavroudi T, Miliotas D, Tsiptsios D,
Serdari A, Christidi F, et al. Probiotics' Effects in the
Treatment of Anxiety and Depression: A
Comprehensive Review of 2014-2023 Clinical Trials.
Microorganisms,2024:12(2):411.

Tsamakis K, Galinaki S, Alevyzakis E, Hortis I,
Tsiptsios D, Kollintza E, et al. Gut Microbiome: A
Brief Review on Its Role in Schizophrenia and First
Episode of Psychosis.
Microorganisms,2022:10(6):1121.

Borkent J, loannou M, Laman JD, Haarman BCM,
Sommer IEC, Role of the gut microbiome in three
major psychiatric disorders. Psychological
Medicine,2022:52(7):1222-1242.

Guo C, Bai Y, Li P, He K. The emerging roles of
microbiota-derived extracellular vesicles in psychiatric
disorders. Frontiers in Microbiology,2024:15:1383199.
Zhang P, Kong L, Huang H, Pan Y, Zhang D, Jiang J,
et al. Gut Microbiota — A Potential Contributor in the
Pathogenesis of Bipolar Disorder. Frontiers in
Neuroscience,2022:16:830748.

MacKay M, Yang BH, Dursun SM, Baker GB, The

Gut-Brain Axis and the Microbiome in Anxiety
Disorders, Post-Traumatic  Stress Disorder and
Obsessive-Compulsive Disorder. Current

Neuropharmacology,2024:22(5):866—-883.

Yuan R, Yang L, Yao G, Geng S, Ge Q, Bo S, et al
Features of gut microbiota in patients with anorexia
nervosa. Chinese Medical Journal
(English),2022:135(16):1993-2002.

Wilson BC, Derraik JGB, Albert BB, Leong KSW,
Tweedie-Cullen RY, Creagh C, et al. An open-label
pilot trial of faecal microbiome transfer to restore the
gut microbiome in anorexia nervosa: protocol. BMJ
Open,2023:13(7):070616.

Grobner EM, Zeiler M, Fischmeister FPS, Kollndorfer
K, Schmelz S, Schneider A, et al. The effects of
probiotics administration on the gut microbiome in
adolescents with anorexia nervosa — A study protocol
for a longitudinal, double-blind, randomized, placebo-
controlled  trial.  European  Eating  Disorders
Review,2022:30(1):61-74.

Keller L, Dempfle A, Dahmen B, Schreiber S, Adan
RAH, Andreani NA, et al. The effects of
polyunsaturated fatty acid (PUFA) administration on
the microbiome—gut-brain axis in adolescents with
anorexia nervosa (the MiGBAN study): study protocol
for a longitudinal, double-blind, randomized, placebo-
controlled trial. Trials,2022:23(1):545.



International Journal of Medicine Research

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

Quagebeur R, Dalile B, Raes J, Van Oudenhove L,
Verbeke K, Vrieze E. et alThe role of short-chain fatty
acids (SCFAs) in regulating stress responses, eating
behavior, and nutritional state in anorexia nervosa:
protocol for a randomized controlled trial. Journal of
Eating Disorders,2023:11(1):191.

Xu J, Landberg R, Lavebratt C, Bulik CM, Landén M,
Nilsson IAK, et al Plasma Concentrations of Short-
Chain Fatty Acids in Active and Recovered Anorexia
Nervosa. Nutrients,2022:14(24):5247.

Zaja O, Fioli¢ M, Cuk MC, Tiljak MK, The role of L.
reuteri DSM17938 in nutritional recovery and treatment
of constipation in children and adolescents with
anorexia nervosa — a randomized, double blind,
placebo-controlled study. Clinical Nutrition
ESPEN,2021:46:47-53.

Trinh S, Kogel V, Kneisel L, Miller-Limberger E,
Herpertz-Dahlmann B, Beyer C, et al Gut Microbiota
and Brain Alterations after Refeeding in a Translational
Anorexia Nervosa Rat Model. International Journal of
Molecular Sciences,2023:24(11):9496.

Park M, Choi J, Lee HJ. Flavonoid-Rich Orange Juice
Intake and Altered Gut Microbiome in Young Adults
with Depressive Symptom: A Randomized Controlled
Study. Nutrients,2020:12(6):1815.

Otaka M, Kikuchi-Hayakawa H, Ogura J, Ishikawa H,
Yomogida Y, Ota M, et al. Effect of Lacticaseibacillus
paracasei Strain Shirota on Improvement in Depressive
Symptoms, and Its Association with Abundance of
Actinobacteria in Gut Microbiota.
Microorganisms,2021:9(5):1026.

Chen YH, Xue F, Yu SF, Li XS, Liu L, Jia YY, et al.
Gut microbiota dysbiosis in depressed women: The
association of symptom severity and microbiota
function. Journal of Affective Disorders,2021:282:391—
400.

Schaub AC, Schneider E, Vazquez-Castellanos JF,
Schweinfurth N, Kettelhack C, Doll JPK, et al. Clinical,
gut microbial and neural effects of a probiotic add-on
therapy in depressed patients: a randomized controlled
trial. Translational Psychiatry,2022:12(1):227.
Radjabzadeh D, Bosch JA, Uitterlinden AG,
Zwinderman AH, lkram MA, van Meurs JBJ, et al. Gut
microbiome-wide association study of depressive
symptoms. Nature Communications,2022:13(1):7128.
Tian P, Chen Y, Zhu H, Wang L, Qian X, Zou R, et al.
Bifidobacterium breve CCFM1025 attenuates major
depression disorder via regulating gut microbiome and
tryptophan metabolism: A randomized clinical trial.
Brain Behavior and Immunity,2022:100:233-241.

Park E, Yun KE, Kim MH, Kim J, Chang Y, Ryu S, et
al. Correlation between Gut Microbiota and Six Facets
of Neuroticism in Korean Adults. Journal of
Personalized Medicine,2021:11(12):1246.

Butler MI, Bastiaanssen TFS, Long-Smith C, Morkl S,
Berding K, Ritz NL, et al The gut microbiome in social
anxiety disorder: evidence of altered composition and
function. Translational Psychiatry,2023:13(1):95.

Ritz NL, Brocka M, Butler MI, Cowan CSM, Barrera-
Buguefio C, Turkington CJR, et al Social anxiety
disorder-associated gut microbiota increases social fear.

58

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

www.medicinesjournal.com

Proceedings of the National Academy of Sciences of
the United States of America,2024:121(1):2308706120.
Borkent J, loannou M, Neijzen D, Haarman BCM,
Sommer IEC. Probiotic formulation for patients with
bipolar or schizophrenia spectrum disorder: a double-
blind, randomized placebo-controlled trial.
Schizophrenia Bulletin, 2024, 188.

Zhou K, Baranova A, Cao H, Sun J, Zhang F. Gut
microbiome schizophrenia: insights from two-sample

Mendelian randomization. Schizophrenia
(Heidelberg),2024:10(1):75.
Mohammadi A, Sadighi G, Nazeri Astaneh A,

Tajabadi-Ebrahimi M, Dejam T. Co-administration of
probiotic and vitamin D significantly improves
cognitive function in schizophrenic patients: a double-
blinded randomized controlled trial.
Neuropsychopharmacology  Reports,2024:44(2):389—
398.

Xie H, Chen J, Chen Q, Zhao Y, Liu J, Sun J, et al The
diagnostic value of gut microbiota analysis for post-
stroke sleep disorders. Diagnostics
(Basel),2023:13(18):2970.

Liu P, Liu Z, Wang J, Wang J, Gao M, Zhang Y, et al
Immunoregulatory role of the gut microbiota in
inflammatory depression. Nature
Communications,2024:15(1):3003.

Lin SK, Kuo PH, Hsu CY, Chiu YH, Chen CH. The
effects of Lactobacillus plantarum PS128 in patients
with major depressive disorder: an eight-week double-
blind, placebo-controlled study. Asian Journal of
Psychiatry,2024:101:104210.

Chen HM, Kuo PH, Hsu CY, Chiu YH, Liu YW, Lu
ML, et al Chen CH. Psychophysiological effects of
Lactobacillus plantarum PS128 in patients with major
depressive disorder: a preliminary 8-week open trial.
Nutrients,2021:13(11):3731.

Reininghaus EZ, Platzer M, Kohlhammer-Dohr A,
Hamm C, Mo&rkl S, Bengesser SA, et al PROVIT
supplementary probiotic treatment and vitamin B7 in
depression—a randomized controlled trial.
Nutrients,2020:12(11):3422.

Lee HJ, Hong JK, Kim JK, Kim DH, Jang SW, Han
SW, et al Effects of probiotic NVP-1704 on mental
health and sleep in healthy adults: an 8-week
randomized, double-blind, placebo-controlled trial.
Nutrients,2021:13(8):2660.

Liu QF, Kim HM, Lim S, Chung MJ, Lim CY, Koo BS,
et al Effect of probiotic administration on gut
microbiota and depressive behaviors in  mice.
Daru,2020:28(1):181-189.

Liu Y, Chen Y, Zhang Q, Zhang Y, Xu F. A double-
blinded randomized placebo trial of Bifidobacterium
animalis subsp. lactis BLa80 on sleep quality and gut
microbiota in healthy adults. Scientific
Reports,2025:15(1):11095.

Sutanto CN, Xia X, Heng CW, Tan YS, Lee DPS, Fam
J, et al The impact of 5-hydroxytryptophan
supplementation on sleep quality and gut microbiota
composition in older adults: a randomized controlled
trial. Clinical Nutrition,2024:43(3):593-602.

Zhu X, Wu S, Zhou Y, Xiao T, Xia L, Wang Y, et al
The pharmacological actions of Danzhi-xiaoyao-San on
depression involve lysophosphatidic  acid and



International Journal of Medicine Research

41.

42.

43.

microbiota-gut-brain axis: novel insights from a
systems pharmacology analysis of a double-blind,
randomized, placebo-controlled clinical trial. Journal of
Biomolecular Structure Dynamics,2024:42(18):9309-
9324.

Li J, zZhao J, Ze X, Li L, Li Y, Zhou Z, et al
Lacticaseibacillus  paracasei  207-27 alters the
microbiota-gut-brain axis to improve wearable device-
measured sleep duration in healthy adults: a
randomized, double-blind, placebo-controlled trial.
Food and Function,2024:15(21):10732-10745.

LiJ, Li Y, Zhao J, Li L, Wang Y, Chen F, et al Effects
of Bifidobacterium breve 207-1 on regulating lifestyle
behaviors and mental wellness in healthy adults based
on the microbiome-gut-brain axis: a randomized,
double-blind, placebo-controlled trial. European Journal
of Nutrition,2024:63(7):2567—2585.

Schaafsma A, Mallee L, van den Belt M, Floris E,
Kortman G, Veldman J, et al The effect of a whey-
protein and galacto-oligosaccharides based product on
parameters of sleep quality, stress, and gut microbiota
in apparently healthy adults with moderate sleep
disturbances: a randomized controlled cross-over study.
Nutrients,2021:13(7):2204.

59

www.medicinesjournal.com



