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Abstract

One of the possible reasons for the decrease in cognitive abilities and spatial memory in
offspring is the decrease in leptin receptor gene expression in the hippocampus. In the
present study, pregnant NMRI rats were divieded into four groups of eight: 1- male
control group: male offspring of mothers who did not receive electric shock during
pregnancy 2- Female control group: female offspring of mothers who did not receive
electric shock during pregnancy 3- Male stress group: female offspring of mothers who
received electric shock during pregnancy, and 4- female stress group: female offspring
of mothers who received electric shock during pregnancy. To evaluate the effect of
stress on intrinsic anxiety, the open field device was used, and for induced anxiety, an
elevated plus maze was used. Leptin plasma concentration and leptin receptor gene
expression in the hippocampus were measured. The results showed that plantar electric
shock stress in the first half of pregnancy can reduce leptin plasma levels in offspring.
The incidence of anxiety-like behaviors in male and female offspring of mothers who
received shocks increased significantly (p < 0.05 and p < 0.01). Also, the studies
showed that male and female offspring of stressed mothers traveled more time and
distance to reach the target chamber in the Barnes Maze (memory test). Prenatal stress
will reduce the plasma concentration of leptin and hippocampal leptin in male and
female offspring. Leptin receptor gene expression in the hippocampus of male and
female offspring of stressed mothers was significantly lower than that of control group
offspring. Exposure of pregnant mothers to electric shock led to a decrease in leptin
hormone levels in offspring, which was associated with anxiety-like behaviors and
impaired memory and spatial learning. Considering the existence of various types of
environmental stress in today's life, leptin measurement and evaluation may play a
decisive role in predicting the treatment of patients with anxiety and cognitive disorders.
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Figure 1. The effect of maternal stress during pregnancy on the occurrence of anxiety-like behaviors in
male and female offspring (the number of times entering the open arm the plus maze). Data are presented
as mean = standard deviation.

*p < 0.05 compared to the control group.
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Figure 2. The effect of maternal stress during pregnancy on the occurrence of anxiety-like behaviors in
male and female offspring (time spent in the open arm of the plus maze). Data are presented as mean +
standard deviation *p < 0.05 and **p < 0.01 compared to the control group.
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Figure 3. The effect of stress during pregnancy on the amount of motor activities in male and female
offspring (inherent anxiety) in the open field apparatus. Data are presented as mean + standard deviation.
**p < 0.01 compared to the control group.
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Figure 4. The effect of stress during pregnancy on spatial | memory of male and female offspring in
Barnes Maze (Duration of reaching the target room).
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Figure 5. The effect of stress during pregnancy on spatial memory of male and female offspring in Barnes
Maze. (Average duration of reaching the target room). Data are presented as mean + standard deviation.
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**p < 0.01 and ***p < 0.01 compared to the control group.
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Figure 6. The effect of stress during pregnancy on spatial memory of male and female offspring in Barnes
Maze. (Distance traveled to reach the target room). Data are presented as mean =+ standard deviation. **

p <0.01 and *** p < 0.001 compared to the control group.
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Figure 7. The effect of stress during pregnancy on spatial memory of male and female offspring in Barnes

Maze. (Average distance traveled to reach the target room). Data are presented as mean * standard
deviation. ** p < 0.01 and *** p < 0.01 compared to the control group.
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Figure 6. The effect of prenatal stress on plasma leptin concentration (A), hippocampal leptin content (B)
and hippocampal leptin receptor content (C) in male and female offspring. Data are presented as mean +
standard deviation. ** p <0.01 and *** p <0.01 compared to the control group.
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Tablel. Pearson's correlation test in order to investigate the existence of correlation between memory and
spatial learning, changes in Leptin concentration in hippocampus, changes in plasma concentration and

density of Leptin receptors in hippocampus (The values are the mean + standard deviation for 8 male or
female mice, * p < 0.05 compared to the control group).

Variables Hippocampal Plasma leptin Hippocampal Spatial memory
leptin leptin receptors

Pearson's p Pearson's p Pearson's p Pearson's p

correlatio correlatio correlati correlation

n n on

Contro Male 0.351 0.61 0.41 0.31 0.158 0.18 0.356 0.39
I Female 0.284 0.34 0.19 0.28 0.216 0.29 0.332 0.325
Stress  Male 0.588 0.014° 066 0.034 0741 0019 0831 0.0118
Female 0352 0.092° 054 0065 042 0.059° 0661  0.036
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