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Abstract

Stress has a detrimental effect on our behavior and health, new research has confirmed the effect of probiotics on
reducing stress. This study aimed to investigate the effects of probiotics on chronic stress during pregnancy in
first-generation offspring in mice. In this experimental study, 24 adult female mice were purchased and divided
into 3 groups. Which their children included positive control, negative control and probiotic (PBR) groups. The
rats were born to mothers who were not stressed during pregnancy, were stressed with water gavage, and were
stressed with probiotic gavage, respectively. Elevated plus maze tests were performed in these groups. Serum
corticosterone and ACTH levels were measured, then hippocampal tissue in the rats was examined using
hematoxylin and eosin staining. Behavioral tests showed a reduction in stress in the positive control group, which
was also confirmed by hormonal testing. Tissue tests also showed a positive effect of probiotics on brain tissue.
It seems that probiotics reduce cellular inflammation by acting as antioxidants and by absorbing a variety of
vitamins and neurotransmitter precursors, they play an important role in reducing stress in first-generation
offspring.
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EXTENDED ABSTRACT
Introduction

We know today that stress during pregnancy has a direct impact on fetal development. These stresses can lead to
irreversible disorders in first-generation children, disorders such as depression, autism, schizophrenia and memory
disorders. Since these stresses are an integral part of modern human life, these complications can be prevented by
using nutritional supplements such as probiotics. We also know that probiotics in normal individuals improve
mood and reduce stress through brain-gut communication, which has several effects. In the present study, we
examined the effect of this dietary supplement on their first-generation offspring by stressing pregnant mice and
feeding them probiotics during this period. So far, many experiments have been conducted to investigate the effect
of probiotics on stress in laboratory mice, but so far, no experiment has been conducted to examine the effects of
probiotics on pregnant mothers and their effects on first-generation offspring. We also know that in each region,
depending on the environmental conditions and genetics of individuals, the degree of effectiveness of probiotics
in the body of individuals varies, and people and animals respond stronger and better to probiotics native to the
same region. In this study, we used a mix of indigenous Iranian probiotics that were prepared and prepared from
various regions of Iran with the help of Takgen Company.

Method

In this experimental study,18 mice with a weight range of 28 to 38g were identified and placed in 3 groups. Each
group consisted of 6 female mice, which were placed in a cage of three females and one male. After observing
the vaginal plaque, the female mice were removed from the cage and this day was calculated as the first day of
pregnancy. These three groups were the positive control group that did not receive any stress during pregnancy.
The negative control group that received immobilization stress during pregnancy and received water by gavage
and the probiotic group, which received immobilization stress along with probiotic gavage during pregnancy,
were divided. immobility stress was carried out on a daily basis for 1 hour by placing the mice inside a tube. This
tube had a diameter of 6 cm and a length of 20 cm and was made of PVVC. The tube allowed the animals to place
their snouts in the semi-open end to breathe, but made it impossible for them to rotate or roll. A mix of indigenous
Iranian probiotics in the form of a ready-made powder, the dosage of which was 9.109 cfu , prepared by Tekgen
Company, was mixed with saline and fed to the mice by gavage. The first-generation offspring were kept under
normal conditions after birth, and after reaching puberty, 3 male mice in each group were subjected to further

experiments. The elevated plus maze and hole board tests were carried out. The Serum corticosterone levels white

Elisa method were measured also ACTH hormone levels white Elisa method were measured, then the
hippocampus tissue in mice was examined using hematoxylin and eosin staining. Then, the dead cells in this area
were counted.

Results

Behavioral tests showed that the open arm time among offsprings whose mothers had received probiotics during

stress was greater than the other groups, The elevated plus maz behavioral test showed that OAT and OAE were
significantly reduced in mice whose mothers received immobilization stress during pregnancy compared to the
positive control group, while probiotic consumption in the third group significantly increased OAT and OAE,
indicating a reduction in stress in the first generation offspring of mice whose mothers received immobilization
stress along with probiotic gavage during pregnancy. Corticosterone and ACTH hormones in the serum of first-
generation neonates showed that the number of hormones in the probiotic group was significantly reduced
compared to the other two groups which indicated a lower level of stress in mice that their mothers received
prenatal stress along with probiotics. The number of dead cells in the CAL region of the hippocampus in the brains
of first-generation mice whose mothers received immobilization stress along with probiotic gavage during
pregnancy was significantly reduced compared to the first and second groups.

Discuss

Consumption of probiotics during pregnancy can reduce stress in first generation children, which was proven by
behavioral tests and hormonal and tissue tests in the present study. There are several reasons why probiotics may
have an effect on behavioral, hormonal, and tissue outcomes. For example, we know that during times of stress,
the amount of free oxygen in cells increases, which is transported to the fetus via the mother's blood. One of the
proven effects of probiotics is the reduction of oxidative stress in cells. Therefore, it can be suggested that the
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positive effect of probiotics in the third group is due to their antioxidant effects. Another effect of probiotics in

animals is their anti-inflammatory effects in the body. Probiotics can reduce inflammatory factors in cells,
including interleukins and TNF alpha, which increase in cells due to stress and disease, and as a result, reduce cell
death. In addition to these pathways, there are many known pathways for the positive effects of probiotics, leading
to a reduction in the negative effects of prenatal stress in first-generation offspring.
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