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Summary of Microbial Journal Article
Central nervous system involvement by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
The authors of this article undertook the study to confirm the possible presence of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) in the tissues of the brain following a postmortem examination of a patient infected by the SARS-CoV-2 (Paniz‐Mondolfi et al., 2020).  Asymptomatic to fatal upper and lower respiratory tract infections caused by SARS-CoV-2, a recently discovered virus, have been reported. Symptoms have ranged from mild to severe, depending on the virus. Several early signs and symptoms of SARS-CoV-2 infection have been observed, including anosmic paralysis, ageusia, ataxia, and seizures. These findings suggest that the virus may be neurotropic in nature. Therefore, the authors undertook this study to demonstrate that the virus was likely present in brain tissue obtained during a postmortem study of a patient with SARS-CoV-2-infection. The hypothesis under investigation was that SARS-CoV-2 is likely to infect the brain tissues of patients with the virus infection. 
The study's most important discovery was the confirmation of the idea that SARS-CoV-2 exists in the brain. Transmission electron microscopy found virus particles with sizes ranging from 80 to 110 nm in postmortem frontal lobe brain slices (Paniz‐Mondolfi et al., 2020). Endemic vesicles included pleomorphic spherical viral-looking particles. Evidence of active pathogen entry-transit into the neuronal niche was found by observing blebbing of these particles as they entered and exited the endothelium wall. Distended cytoplasmic vacuoles in neural cell bodies contained virus particles with peplomeric projections resembling stalks and electron-rich cores. The subject of the study had Parkinson's disease and was taken to the hospital because of fever, disorientation, and a positive real-time reverse transcription polymerase chain reaction test for SARS-CoV-2 amplification in the nasal cavity. This virus was found in the brain by looking at frozen tissue that had been broken up and then suspended in BD universal viral transport media. The results showed that the virus was present. RT-PCR was used to target four different regions of the viral genome, including ORF1/a and E-gene, N1, N2, and E-gene, and ORF1ab and S genes (Paniz‐Mondolfi et al., 2020). The patient's tissue had viral-like particles with club-shaped projections, according to an ultrastructural analysis. Beta coronaviruses have spike protein structures ranging in size from 80 to 110 nm, as well as two distinct spike protein structure types. Dilated vesicles in the neuron cell body's cytoplasm caught the virus particles. Infected frontal lobe regions are to blame for the patient's hospital-induced behavioral issues.
Thus, the findings of this study were significant because coronaviruses have been discovered to have neurotropic potential in people. The endemic circulating strains OC43 and 229E, as well as the emerging SARS-CoV and Middle East respiratory syndrome-coronavirus, have all been associated to neurological dysfunction. According to these findings, SARS-CoV-2 enters the brain via the endothelial bed and hematogenous pathway. There is still the possibility of a retrograde axonal transit from the olfactory bulb entering the CNS. There will therefore be an increased need for research adopting these approaches in the future. Neuroinvasion and subsequent neuronal dispersion in mice were caused by intranasal infection with HCoV-OC43 or SARS-CoV (Paniz‐Mondolfi et al., 2020). As a result, early warning symptoms like anosmia could be a hint of more significant neurological disorders to follow. Hence, there is a need for future research to confirm or rule out this information. 
I chose this particular article because it is very informative and educative. Notably, the article provides sufficient information in regard to how the SARS-CoV-2 enters the central nervous system. Notably, there are two primary pathways that provide more explanation of how SARS-CoV-2 gets into the central nervous system. These two pathways are hematogenous and neuronal retrograde (Paniz‐Mondolfi et al., 2020). Through the retrograde neuronal pathway, viruses pass through the retrograde axonal movement in order to reach the neurons in the central nervous system. Through the hematogenous pathway, viruses gain entry into the central nervous system by infecting blood-brain-barrier endothelial cells or making use of the inflammatory cells as Trojan horses. The study was also educative in that it provided essential information regarding the symptoms of SARS-CoV-2. Notably, patients with SARS-CoV-2 may present psychiatric symptoms, such as extreme changes in mood, tiredness, sleeping problems, excessive feeling of fear and worry, confusion, difficulties in concentration, feeling sad, and withdrawing from colleagues and social activities (Paniz‐Mondolfi et al., 2020). Other symptoms may include irritation, meningismus as well as impairment of the pyramidal tract.     
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