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Dear Editor:

Coronavirus Disease 2019 (COVID-19) caused by the
SARS-CoV-2 virus has affected more than 120 million peo-
ple worldwide and caused 2,672,857 deaths in 192 countries
as of March 17, 2021, https://coronavirus.jhu.edu/map.html.
COVID-19 can attack several body parts in different ways.
Recently, Marinho et al. [1] have used non-invasive imag-
ing optical coherence tomography to track the findings of
12 adults with COVID-19. SARS-CoV-2 infection induces
hyperreflective lesions in the retinal ganglion cells of both
eyes, including the papillomacular bundle. Moreover, fun-
dus examination showed that SARS-CoV-2 triggers retinal
arcade microhemorrhages and subtle cotton wool spots[1].
In this study, we would like to shed light a possible theory
behind these retinal findings. Several studies reported that
neuropilin-1 (NRP-1) facilitates not only the transport and
cell entry into the central nervous system to develop ageu-
sia and anosmia but also the transplacental transmission
of SARS-CoV-2 [2]. Substantially, we utilized the data of
single-cell analysis of retinal bipolar drop-seq [3] to exam-
ine the distribution of NRP-1 expression. Interestingly, our
analysis demonstrated that NRP-1 presents in amacrine cells,
Miiller glia (MG), and retinal bipolar neuron cells (BC1A,
BC1B, BC2, BC3A, BC3B, BC4, BC5A, BC5C, BC5D, and
BC8/9) (Fig. 1). MG cells, the primary source for releasing
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inflammatory factors and cytokines in several diseases,
play essential roles in detecting pathogen and host-derived
ligands in retinal innate immunity. In addition, MG cells
assist retinal ganglion cells with essential functions, such as
the elimination of excess glutamate and the supply of energy
sources [4]. Conedera et al. [5] identified the required steps
for ophthalmic research to conduct a valid retinal degenera-
tion/regeneration model. This study demonstrated that diode
laser-induced hyperreflective lesions appear in the retina of
zebrafish via activation of MG cells [5]. Many studies sug-
gested that vascular endothelial growth factor (VEGF) inter-
acts with NRP-1 to ensure the protection and functionality
of the vascular system [6]. Clinically, cotton-wool spots are
driven by the upregulation of VEGF [7]. Subsequently, this
analysis supports the notion that COVID-19 triggers hyper-
reflective lesions at the retina by activating MG cells via
NRP-1. Furthermore, SARS-CoV-2 could promote micro-
hemorrhages and subtle cotton-wool spots through the inter-
action of NRP-1 and VEGF. Future studies are required to
determine the exact role of NRP-1 as a critical mediator for
several retinal findings linked with SARS-CoV-2 infection
in humans.

Limitations: Lack of available animal models that reca-
pitulate the retinal findings found in SARS-CoV-2-infected
humans and reliable data to test this hypothesis.
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Fig.1 Expression of NRP-1 based on single-cell transcriptomics
analysis of retina
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