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and regulatory network analysis. We found that synaptic vesicle cycle engagement and synaptic downregulation are common to these three diseases, suggesting that synaptic dysfunction may contribute to the development and progression of COVID-19-induced neurodegenerative disease. Five hub genes and one key module were obtained from the PPI network. Additionally, 5 drugs and 42 transcription factors (TFs) were also identified in the dataset. In summary, the results of our study provide new insights and guidance for follow-up studies on the relationship between COVID-19 and neurodegenerative diseases. The hub genes and potential drugs we identified may offer promising therapeutic strategies to prevent COVID-19 patients from developing these diseases. 
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Introduction
With the liberalization of epidemic prevention and control in 

various countries, more than 600 million people were diagnosed 
with coronavirus disease (COVID-19) worldwide in 2019. Acute 
respiratory syndrome). SARS-CoV-2 is known to primarily a�ect the 
human respiratory tract and cause typical symptoms such as fever, 
sore throat, cough, shortness of breath and fatigue. Furthermore, 
current evidence supports that SARS-CoV-2 can target and invade the 
central nervous system (CNS) [1]. Neurological symptoms, including 
both CNS and vegetative/peripheral symptoms, have been observed 
during and a�er the acute phase of COVID-19. In particular, recent 
studies have shown that COVID-19 can cause clinical manifestations 
of neurodegenerative diseases such as dementia and Parkinsonism, 
suggesting that his COVID-19 in the future onset of neurodegenerative 
diseases may contribute to the development of neurodegenerative 
diseases. Spotlighting potential roles. Some studies have reported an 
increased risk of these conditions in COVID-19 positive patients. 
Changes in brain structure in COVID-19 patients also strengthened 
this hypothesis [2]. In addition, her COVID-19-induced impairment of 
the frontal cortex, a region critical for cognitive function, is described 
in complementary studies combining neuroimaging and cognitive 
screening [3].

Neurodegenerative diseases are characterized by progressive 
dysfunction and neuronal loss and can a�ect a person’s movement, 
language, memory, cognition, intelligence, and more. �ese diseases 
include Parkinson’s disease (PD), Alzheimer’s disease (AD), 
Huntington’s disease (HD), multiple sclerosis (MS), amyotrophic 
lateral sclerosis (ALS), epilepsy, and others [4]. AD and PD are the two 
most common neurodegenerative diseases in humans, with AD being 
the leading cause of dementia. Although PD has traditionally been 
considered a movement disorder, dementia is increasingly accepted 
as part of the clinical spectrum of PD. A previous study found that 
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