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[Abstract] In traffic accidents, the results of head injuries resulting from frontal and side impact of vehi-
cles vary significantly, primarily due to the differing impact locations. To investigate the specific effect of impact lo-
cations on brain injuries with various impact strengths, experiments are conducted on male rats, focusing on cranial
vertex and temporal lobe impact. An experimental protocol is established based on the L, (2°) orthogonal table, in-
cluding impact strength and impact location factors. Rats are injured using the BIM-IV rat head impact machine.
The effect of impact factors and their levels on TBI is assessed systematically by behavioral performance and patho-
logical findings of key brain regions in rats. The results show that impact strength is the primary factor influencing
head injury, but the effect of impact location is not negligible. At the same impact strength, cranial vertex impact is
more likely to cause coma, motor and memory deficits, and anxiety than temporal lobe impact. Furthermore, cranial
vertex impact results in higher pathological injuries than the nonimpact side of temporal lobe impact, but lower than

the impact side. The linear fitting between behavioral performance and pathological results reveals that post-injury
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behavioral performance in rats more closely aligns with the pathological outcomes on the less injured side of the

brain. The findings of this study are crucial for understanding the mechanisms of head injury, proposing appropriate

injury evaluation guidelines, and establishing effective protection strategies.

Keywords: traumatic brain injury; behavioral performance; pathological results; impact location;
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