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Background: Prolonged exposure to elevated gravitational forces (High-G) has
the potential to induce the interruption of cerebral blood flow, resulting in G-LOC and
other potential impairments to body organs. A comprehensive understanding of G-
force-related cerebral transcriptomic changes remains lacking.

Aim & Study design: This study aims to analyze the impact of High-G exposure
on the cerebral transcriptomic changes in SD rats. Ten male rats were used in this study
and assigned to control (Ctrl, n = 4) and High-G group (n = 6), with the latter was
exposed to 20 G for a total of six separate times using an animal centrifuge, while the
Ctrl group remained untreated. Afterward, tissues of brain cortex, corpus callosum, and
cerebellum were acquired and analyzed through RNA sequencing (RNA-seq).

Results: The study identified 123 differentially expressed genes (DEGS) (High-G
vs. ctrl, p<0.01 and | Log2 FC|>1) in the corpus callosum, followed by 12 in the cortex,
and 3 in the cerebellum, indicating the enhanced responsiveness of the corpus callosum
to G forces. The enriched gene ontology (GO) terms in the corpus callosum
predominantly correlate with the biological processes encompassing phototransduction
and visual perception, the cellular components related to photoreceptor cells, and the

molecular functions of neurotransmitter receptors. Moreover, Kyoto Encyclopedia of

Genes and Genomes (KEGG) pathway analysis indicated that pathways related to

22



phototransduction, serotonergic synapse, and cholinergic synapse are predominantly
expressed in the corpus callosum. Both the GO and KEGG analyses demonstrated that
exposure to High-G conditions elicits gene expression pertinent to visual perception in
the corpus callosum.

Conclusion: This study is the first to comprehensively explore the impact of High-
G exposure on the transcriptional profile of the brain. Findings indicate that the corpus
callosum exhibits the highest sensitivity to G forces, with a notable induction of genes

related to phototransduction and visual perception.
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