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both NG2 and PDGFRβ positive to ensure homogeneity of 
the cell population and minimal interference by glial cell or 
vascular smooth muscle cell.
Müller glia is a type of cell that spans all retinal layers 
and contacts with neighboring neurons. They also play 
an important role in maintaining retinal homeostasis and 
contribute to the structure and function of the retina, and act 
as barriers and conduits for the transfer of various molecules 
between different retinal cells and compartments[20-21]. These 
cells can support neurons by releasing trophic factors, 
recycling neurotransmitters, and controlling the ionic balance 
in the extracellular space. In addition, Müller glia are known to 
participate in retinal regeneration and repair following injury 
or disease. They can differentiate into retinal progenitor cells 
and undergo proliferation and migration to replace damaged 
or lost retinal cells[22]. We found that Müller glia developed 
neuronal morphology and expressed Nestin in vitro when 
receiving stimulation from light-induced retinal injury, while 

this appearance disappeared after pericytes dysfunction. A 
similar result was observed in vivo, where colocalization of 
Nestin and GS were unable to be detected in the retinas with 
PDGFRβ inhibition. To further detect cell survival signal 
pathway, our results showed that increased phosphorylation 
of STAT3 in light-induced retinal injury was significantly 
inhibited when pericyte dysfunction occurred. Since Müller 
glia have been reported to involve in cell survival in multiple 
retinal disease models through STAT3 pathway[23], change 
of p-STAT3 expression in our study might be a downstream 
event from weakened interactions between pericytes and 
Müller glia. However, further investigation is required to 
understand the signal transduction. Another finding of our 
study was that retinal inflammation markers, MCP-1 and IL-1, 
were significantly upregulated following the inhibition of the 
PDGFR signaling pathway. As pericytes play a critical role in 
immunomodulation, their dysfunction resulting from PDGFR 
signaling pathway inhibition may compromise the ability to 

Figure 6 PDGFRβ blockage in vivo inhibited Müller glia response  Nestin expression was not detectable in the normal retina. However, 

sporadic Nestin-positive expression was observed in the light-injured retina group and IgG isotype injection group, mainly localized in the outer 

plexiform layer of the retina. The Nestin-positive cells in these groups exhibited elongated processes that penetrated the outer layer (arrows), 

but this Nestin-positive expression was absent in the PDGFRβ neutralizing antibody injection group. GCL: Ganglion cell layer; INL: Inner nuclear 

layer; ONL: Outer nuclear layer; Ctrl: Control group; LI: Light injury group; IgG: IgG isotype injection group; Neu: PDGFRβ neutralizing antibody 

injection group; PDGFRβ: Platelet-derived growth factor receptor β; GS: Glutamine synthetase. Bar=50 μm.

Pericyte-Müller glia interaction in retinal injury



1807

Int J Ophthalmol,    Vol. 17,    No. 10,  Oct. 18,  2024     www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

suppress inflammation by light-induced retinal injury. This, in 
turn, may exacerbate the cell death of retina when exposure to 
intense light.
In this study, we employed PDGFRβ neutralizing antibodies 
to induce pericyte dysfunction. Our findings indicated that this 
approach effectively suppressed pericyte function. The use of 
PDGFRβ neutralizing antibodies against pericytes has also 
been shown to efficiently inhibit choroidal neovascularization 
in a rodent animal model, with a similar inhibitory effect to 
the method of PDGFRβ knockdown[24]. However, it’s worth 
noting that inhibiting PDGFRβ in the retina may also partially 
impair the function of Müller glia, as PDGFRβ is expressed 
in these cells. Therefore, while this approach can be useful 
for inhibiting pericyte function in vivo, it has limitations that 
highlight the need for further research into alternative signaling 
pathways involved in pericyte function. The interaction 
between pericytes and Müller glia in response to retinal 
injury was examined through morphological changes and 
immunofluorescence. To gain a comprehensive understanding, 
further investigations into the transcriptomic and functional 
changes of these cells are necessary for addressing the current 
limitations.
In summary, light-induced retinal injury involves in a complex 
process of photoreceptor cell death, cytokines release, and 
endogenous repair mechanisms. The interactions between 
retinal pericytes and Müller cells play significant roles in this 
process. Our study reveals that inhibition of the PDGFRβ 
pathway results in compromised crosstalk between pericytes 
and Müller glia, which further exacerbates the loss of 
photoreceptors in light-injured retina.
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CORRIGENDUM
Superior rectus/levator complex in acquired anophthalmic socket repaired with spheric implant—a computed 
tomography scan and topographic study
Shaikha Al Eid, Hamad M AlSulaiman, Sahar M Elkhamary, Osama Al Sheikh, Alicia Ferrero-Galindo, Rajiv Kandekhar, Silvana 
A Schellini
(Int J Ophthalmol 2024;17(8):1483-1488. DOI:10.18240/ijo.2024.08.14)

The authors would like to make the following change to the above article:
The name of the author Alicia Ferrero-Galindo should be modified as “Alicia Galindo-Ferreiro”. 
The authors apologize for any inconvenience caused by this error.


