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Abstract

The aim of this study was to investigate the protective effect of a posthiotic mixture (Lactobacillus plantarum,
Lactobacillus paracasei, and Lactobacillus brevis) on the liver tissue of rats infected with Salmonella
typhimurium. In this experimental study, 21 male Wistar rats were divided into three groups including control
group, infected with Salmonella Typhimurium CFU/mI (108) and infected model + postbiotic recipient (10°
CFU/mlI). Infection induction and postbiotic receipt were performed by gavage method. After the treatment period
and dissection of the rats, liver tissue was extracted for histological examination in different groups. Then,
different stages of tissue preparation were performed and histopathological sections were prepared with
hematoxylin-eosin staining. Liver tissue of different groups was examined qualitatively and based on the severity
of damage.The results showed that significant changes in tissue damage were observed in the grooves infected
with bacteria compared to the control. But these changes in the group treated with the postbiotic mixture, including
the number of inflammatory cells, vacuolation, necrosis, hemorrhage, changes in the sinusoidal space, and liver
lobule, were shown to be significant. Based on the results obtained, the postbiotic mixture (Lactobacillus
plantarum, Lactobacillus paracasei, and Lactobacillus brevis) showed an ameliorating effect on induced lesions
in the liver tissue of rat infected with the bacteria. Therefore, it can probably be used as a protective and therapeutic
strategy.
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Protective effect of lactic acid postbiotic mixture on liver tissue infected with Salmonella
typhimurium in male Wistar rats

EXTENDED ABSTRACT

Introduction: Salmonella Typhimurium is one of the common species of the genus Salmonella that
causes various infections in humans and animals. One of the organs that this bacterium attacks after
causing septicemia is the liver, which produces paratyphoid nodules in the liver, therefore humans have
always been trying to prevent and treat salmonellosis .Given that the use of antibiotics also has its own
limitations, the use of natural compounds or antioxidant properties has been considered. Today, with
the increasing progress of the world and the greater awareness of people, most food products are moving
in a direction that, in addition to nutritional value, also plays a role in a person's health. Functional
compounds are among the recent advances of human society that play a special role in human health.
Various factors such as the importance of prevention over treatment, high medical costs, consumers'
desire to consume diverse foods with health-giving properties, and ultimately improving the quality of
life are among the important reasons for the growing demand for useful compounds with therapeutic
properties. In recent decades, much attention has been paid to bioactive compounds such as postbiotics.
These compounds are closely related to the beneficial intestinal microbiota and promote host health,
and by stimulating the activity and selective growth of beneficial gastrointestinal microbiota, they
improve the health of consumers.Postbiotics are inactivated microbial cells (cell bodies), cell fractions
(teichoic acid, peptidoglycan-derived mucopeptides, cell surface proteins, endo- and
exopolysaccharides), as well as cell metabolites (short-chain fatty acids, enzymes, bacteriocins, and
organic acids) that are secreted when microbial cells are alive or released into the host intestinal
environment after their decomposition, and if ingested in sufficient amounts, they exert health-
promoting effects on the host. The aim of this study was to investigate the protective effect of a
postbiotic mixture (Lactobacillus plantarum, Lactobacillus paracasei, and Lactobacillus brevis) on the
liver tissue of rats infected with Salmonella typhimurium.

Material and methods: In this experimental study, 21 male Wistar rats were obtained from the Pasteur
Institute of Iran and kept in the animal house for one week before the start of the experiments, in order
to adapt to the laboratory environment under standard conditions, a period of 12 hours of light and 12
hours of darkness (natural cycle) at a temperature of 23 + 2 °C, with adequate access to water and
appropriate food. All experiments were conducted in accordance with the ethical guidelines (ethics code
IR.IAU.CTB.REC.1402.042) approved by the Faculty of Basic Sciences, Islamic Azad University,
Central Tehran Branch.The animals were divided into three groups including control group, infected
with Salmonella Typhimurium CFU/mI (108) and infected model + posthiotic recipient (10° CFU/ml).
Infection induction and postbiotic administration were performed by gavage. After the treatment period
and dissection of the rats, liver tissue was extracted for histological examination in different groups.
Then, different stages of liver tissue preparation, preparation of 5-micron thick sections were performed
and histopathological sections were prepared with hematoxylin-eosin staining. The samples were
examined qualitatively and based on the severity of the injury. The condition without injury was
considered as -, mild injury +, moderate injury ++, and severe injury.+++ .

Results: According to the results, significant changes in tissue damage were observed in the bacterially
infected grooves compared to the control group. However, this relative improvement was significant in
the postbiotic mixture treated group, including the number of inflammatory cells, vacuolation, necrosis,
hemorrhage, changes in sinusoidal space, and liver lobule.

Discussion: In bacterial infections, due to the excessive production and accumulation of free oxygen
species (ROS), the destruction of biological molecules such as DNA, lipids, and proteins, body tissues
undergo oxidative stress, and the enzymatic and non-enzymatic defense systems that trap free radicals
are weakened, and lipid oxidation increases in host cells, which ultimately causes tissue destruction and
later organ failure.Based on the results of studies on the ability of postbiotics to maintain host health,
the presence of compounds with strong antioxidant properties against pathogenic agents can be
achieved through the ability to enhance adhesion and colonization, prevent invasion of other tissues,
inhibit biofilm formation, and also in the intestinal environment, postbiotics derived from lactic acid
bacteria communicate with epithelial cells and the immune system, stimulate and activate innate
immunity, and subsequently launch a defensive response in the host.Simultaneously with the
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consumption of postbiotic products, these compounds interact with the host eukaryotic cells and, by
modulating the function of the immune system and activating the relevant signaling pathways, they
establish homeostasis in the digestive tract. Finally, by providing a fertile substrate, they create
conditions for the growth of probiotic cells and play a role in the treatment and prevention of many
diseases, including bacterial infectious agents. Based on the results obtained, the postbiotic mixture
(Lactobacillus plantarum, Lactobacillus paracasei, and Lactobacillus brevis) showed an ameliorating
effect on induced damage in the liver tissue of rats infected with Salmonella typhimurium. Therefore, it
can probably be used as a protective and therapeutic strategy.
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