
Abstract 

The microbiome-gut-brain axis is a bidirectional communication pathway between the gut 

microbiota and the brain, involving neuronal, endocrine, and immunological mechanisms. 

Numerous studies indicate that the gut microbiota is involved in many aspects of body function, 

including metabolism and central nervous system function and its disruption may be associated 

with numerous conditions such as depression, anxiety, autism, obesity, schizophrenia, 

Parkinson's Disease, and Alzheimer's Disease. It has been proved that consuming specific strains 

of bacteria may lead to neurochemical changes in the brain and consequently improve mental 

health. Considering the above, the aim of this dissertation was to evaluate animal behavior and 

concentration of metabolites in the brains after dietary supplementation with Lacticaseibacillus 

rhamnosus JB-1 (JB-1; recently reclassified from the genus Lactobacillus) bacteria in a rat model 

of depression. The study was conducted on Wistar rats with the use of the Chronic Unpredictable 

Mild Stress (CUMS) protocol as a model of depressive disorders. Neurochemical changes in the 

hippocampus were evaluated by Magnetic Resonance Spectroscopy (MRS) and Magnetic 

Resonance Imaging (MRI). Animal behavior was assessed by the Elevated Plus Maze (EPM) test. 

The efficacy of Lacticaseibacillus rhamnosus strain JB-1 supplementation in maintaining and 

restoring brain metabolic balance in depressive disorders was confirmed in two paradigms: 

intervention (probiotic was administered to rats after exposure to stressors) and continuous 

(animals received the probiotic simultaneously with the start of the stress protocol). The 

experiment, in which the intervention paradigm was used indicated that the rats subjected to the 

depression model showed significantly lower concentrations of GABA, Glu, Gln+GSH, Glx, tCr, 

and tNAA in the brain as compared to the control group. L. rhamnosus JB-1 supplementation 

restored the above metabolites to the levels previously observed in the control group, while the 

administration of placebo resulted in further significant decreases in Glu, tCho, and tNAA. In 

addition, behavioral studies showed a reduction in stress-induced behavior in animals 

supplemented with L. rhamnosus JB-1 bacteria. In turn, in an experiment in which rats were 

given the bacteria during exposure to stressors, the JB-1 supplementation was shown to prevent 

the development of anxiety-depressive behavior and affected the stabilization of Gln+GSH, Glx, 

GABA, tNAA, and tCh concentrations in the hippocampus in animals showing positive 

behavioral test results. 



This study demonstrated that, regardless of the paradigm used, L. rhamnosus JB-1 

bacteria affect similar brain metabolites with beneficial, stabilizing effects. In both experiments, 

dietary supplementation with L. rhamnosus JB-1 was shown to have positive effects on 

neurometabolism and animal behavior (anti-anxiety and antidepressant effects) in a rat model of 

depression. Microbiome and the microbiome-gut-brain axis are a relatively new area of research, 

and therefore the conducted study opens new perspectives by offering potential applications of 

probiotics in prevention of the depressive disorders or in complementary therapy for the 

treatment of depression in humans. 

 

 


