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Introduction: Over the past decade, progressive insights have been put forward regarding the implication of brain
connectivity deficits in defining autism spectrum disorder (ASD). Demonstratively, hippocampal abnormalities at the
cellular and network level have been reported in ASD patients and autistic-like animal models. Although the
hippocampus is a single continuous structure, the dorsal and ventral hippocampus is involved in distinct behavioral
and emotional responses. Considering the evidence of discrete neural network activity within the hippocampus, we
aimed to examine whether induction of autism may differentially affect the neuronal networks in the dorsal
hippocampus (dHPC) and the ventral hippocampus (VHPC) of offspring maternally exposed to valproic acid (VPA).

Methods and Materials: The in-vivo local field potentials recordings were performed on the CA1 pyramidal
region of the dHPC and the vHPC in young adult offspring rats prenatally treated with VPA (500 mg/kg on gestation
day 12.5).

Results: The results were compared with control groups, and analysis during the immobility state revealed a
remarkable increase in delta and theta oscillations in dHPC and vHPC regions, accompanied by a significant increase
in gamma power in dHPC, but not in the vHPC area. Moreover, VPA increased coherence and correlation between
dHPC and vHPC in delta and theta frequency bands. In the subsequent step, cross-frequency coupling analyses
confirmed an increased interaction between dHPC and vHPC oscillations in prenatally VPA-exposed offspring.
Accordingly, autistic-like animals had higher mean coupling values of vHPC low-frequency (0-12) phase and dHPC
gamma (120-160) power coupling.

Conclusion: In summary, the present study showed that induction of the autism model by prenatal exposure to
VPA has differential functional effects in the dHPC and vHPC, resulting in impaired coupling between the dHPC and
VHPC networks.
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