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stimados amigos:

Como viene siendo habitual, publicamos un nuevo ejemplar de la revista Fisiologia previamente a la

llegada de las Navidades. En este caso disponemos de una interesante revision sobre las células gliales de
la retina redactada por José A. Fernandez-Albarral, Juan J. Salazar, Rosa de Hoz, Elena Salobrar-Garcia, Inés Lopez-
Cuenca, Leging Chen, José A. Matamoros, Alberto Trivifio, Jos¢é M. Ramirez y Ana I. Ramirez, pertenecientes al
Instituto de Investigaciones Oftalmologicas Ramon Castroviejo y las facultades de Medicina, asi como de Optica y
Optometria de la Universidad Complutense de Madrid. En la retina y el nervio dptico, las células de la micro y
macroglia constituyen la poblacion de células inmunes y desempefian un papel fundamental en la fisiologia y la
supervivencia de las células ganglionares de la retina. El glaucoma es una enfermedad neurodegenerativa
multifactorial caracterizada por la pérdida de células ganglionares de la retina. El incremento en la presiéon
intraocular asociada al glaucoma induce la activacion crénica de las células de la glia, lo cual puede desencadenar
la ruptura de la barrera hematorretiniana y la muerte de las células ganglionares. El papel de las células gliales
como inmunomoduladores es la base del desarrollo de nuevos tratamientos para evitar el efecto neurodegenerativo
del glaucoma.

Un afio mas, espero que disfrutéis de las merecidas vacaciones de Navidad con el deseo de que el 2022 nos traiga
salud, felicidad y prosperidad.

Juan A Rosado
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La revista Fisiologia estd buscando manuscritos relacionados con cualquiera de los aspectos basicos de la Fisiologia celular, de tejidos,
érganos y sistemas, incluyendo Fisiologia humana, animal y comparada, asi como aquellos dedicados al estudio de los desequilibrios de los
procesos fisiolégicos que dan como resultado alteraciones de la salud.

Los autores deben enviar sus manuscritos al editor, Dr. Juan Antonio Rosado, via correo electrénico a jarosado @ unex.es, incluyendo el texto
del manuscrito y las figuras siguiendo el formato que se especifica en las instrucciones a los autores. Los manuscritos, que podran estar redactados
en espanol o inglés, seran revisados por el Comité Editorial, quienes podran solicitar la opinion de expertos. Una vez aceptados, los manuscritos
se publicaran en el primer volumen disponible.

La revista Fisiologia acepta manuscritos en los siguientes formatos: articulos originales, articulos de revision, cartas, asi como resefas y
comentarios sobre libros que versen sobre cualquiera de los aspectos relacionados con la Fisiologia.

Desde el Comité Editorial animamos a los socios para que hagan extensiva esta invitacion a otros miembros de sus departamentos y servicios.
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©CARTA DE LA PRESIDEN

ueridos amigos y companeros de la Sociedad Espaﬁolatde Ciencias Fisiologicas:

Comienzo esta carta con el deseo de que tanto vosotros como vuestras familias y amigos os encontréis bien, pues
de nuevo estamos viviendo un momento sanitario complejo.

En estos tiltimos meses queremos destacar la celebracion, en modalidad semipresencial, de la Asamblea General el
pasado 22 de octubre. Fue muy gratificante el poder reunirnos de nuevo, y contar con muchos de vosotros aunque fuera online,
gracias por vuestra participacion. Entre los puntos tratados se informé del cambio de direccion del correo electronico de la SECF
(secf@ucm.es); asi como del papel adquirido por el Dr. Jestis Rodriguez Huertas como persona de contacto entre nuestra sociedad
y los medios de comunicacion. Se comunico que ya se han empezado a incorporar algunos socios jovenes, de entre nuestros
estudiantes pre-doctorales y pre-graduados, aunque atin nos queda mucho trabajo por realizar a este respecto, transmitid, por
favor, esta oportunidad a los miembros de vuestros equipos. Se recordaron los nombres de los ganadores del ler Certamen
Nacional de Cémics de Fisiologia y los premios que la SECF les otorgd, aprovechamos para volver a felicitar a los miembros del
comité organizar por la iniciativa y el gran esfuerzo realizado. Se inform¢ sobre los puntos esenciales tratados en las multiples
reuniones mantenidas con la COSCE y con la vocalia 3, destacando nuestro compromiso con el Acuerdo de Transparencia sobre
el uso de animales en experimentacion cientifica. Una vez mas se puso de manifiesto el valor del gran trabajo realizado por el
Comité Editorial de la Revista de Fisiologia de nuestra Sociedad, con un especial reconocimiento por su enorme implicacion y
esfuerzo. Se comunico la decision de otorgar los premios “Juan Negrin” y “Antonio Gallego” en 2022 a la Dra. Ana Maria Cuervo
y al Dr. Rafael Alonso, respectivamente, ambos grandes fisidlogos de reconocido prestigio. La entrega de estos premios se
realizara en nuestro Congreso de Badajoz, junto con la entrega a los galardonados del 2020. Por tiltimo, se presento el programa
preliminar de nuestro proximo congreso, que se celebrard en Badajoz del 19 al 22 de septiembre de 2022. Agradecemos al Comité
Organizador su trabajo y entusiasmo al retomar la organizacion de éste, y os animamos a visitar la pagina web que ya esta

disponible (https://secf2022.com/).

Continuamos las reuniones con la IUPS y la FEPS, y el didlogo con las sociedades brasilena y portuguesa de fisiologia con
el fin de implementar una colaboracion estable para estrechar lazos y establecer programas de intercambio de estudiantes e
investigadores.

Seguimos necesitando de vuestra colaboracion. Queremos que la pagina web de la sociedad (https://www.secf.es), al igual
que nuestras redes sociales, sean un espacio de dialogo y divulgacion que resulte de interés y utilidad a todos nosotros. Por favor,
enviadnos cualquier noticia que querais compartir entre los socios, premios que hayais recibido, resultados relevantes de vuestra
actividad docente y/o investigadora, sugerencias de mejora e innovacion, asi como ofertas de trabajo a las que querdis que demos
difusion. Os invitamos ademas a enviar aportaciones al Comité Editorial de nuestra revista para que pueda continuar con el
maravilloso trabajo que realiza en la edicion de cada niimero.

Para finalizar, todos los miembros de la Junta Directiva os deseamos unas muy Felices Fiestas, en las que podais disfrutar
de la familia y de los amigos con todas las medidas de seguridad necesarias, y de forma especial que sean unas fiestas llenas de
salud y amor. Muchas gracias a todos por formar parte de esta Sociedad.

Un abrazo

Meritxell Lopez Gallardo
Presidenta Ejecutiva de la SECF
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La remision de originales se hara exclusivamente por correo electronico a la direccion del editor o de cualquiera de los
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Glaucoma is a multifactorial neurodegenerative disease, characterized by retinal ganglion cells
(RGC) loss, in which elevated intra ocular pressure (IOP) and vascular dysregulation constitute the
mayor risk development factors. Currently the antihypertensive pharmacological agents
combining with surgery procedures make the mayor strategies in the management of glaucoma,
however, the neural damage continues to be produced. The RGCs injured and also the elevation of
IOP produce the activation of glial cells showing morphological and molecular changes such as the
overexpression of inflammatory molecules or neurotrophic factors, in response of retinal damage.
Glial cells activation constitute one of the first event in response to IOP increase in glaucoma and
the inflammatory cascade trigger by its activation could to influence in the progression of the
disease. The role of retinal glial cells as an immunomodulatory agents in glaucoma and the control
of the inflammatory response in the course of glaucoma progression could constitute a novel

approaches in the development of new treatment against neurodegeneration in glaucoma.

Key words: Microglia, astrocytes, Miiller cells, immune system, glaucoma.

Introduction

Glaucoma is a progressive neurodegenerative
pathology, characterized by the loss of retinal ganglion
cells (RGC), which leads to an irreversible vision field
loss. The increased intraocular pressure (IOP) and
vascular dysregulation constitutes its main risk factor.
Mechanical damage caused by elevated IOP leads to
alterations in RGC axoplasmic flow, while reduced
ocular blood flow and perfusion pressure at the
posterior pole trigger damage (Flammer et al., 2002;
Mozaffarieh et al., 2008). Currently, the main treatments
for glaucoma are focused on decreasing IOP;
nevertheless, the progression of the disease continues,
despite IOP control. Thus the IOP elevation is not the
only trigger of glaucomatous damage showing the
evidence that other factors are implicated to the advance
of glaucomatous neurodegeneration (Gramlich et al.,
2015; Ahmad et al, 2016). Mechanisms leading to
neurodegenerative processes in glaucoma include
ischemia/hypoxia, mitochondrial ~ dysfunction,
oxidative stress, and neuroinflammation, among others
(Harris et al., 2005; Chrysostomou et al., 2013; Russo et
al,, 2016; Osborne et al,, 2017; Baudouin et al., 2020).
Oxidative stress, mitochondrial dysfunction along with
a state of para-inflammation are increased in aging
retina, being considered another of the main risk factors
involved in glaucoma (Sivakumar et al,, 2011; Pinazo-
Duran et al., 2015; Ramirez et al., 2020b).

Like as other neurodegenerative disorders, the
immune system is involved in the neuroinflammatory
process in glaucomatous pathology (Tezel et al., 2007).
In glaucoma, immunoregulation is conducted mainly
by glial cells, microglia, astrocytes and Miiiller cells
(Reichenbach and Bringmann, 2020). Glial cells are in
closely contact with blood vessels and neurons in
normal conditions, provide support, maintain the tissue
homeostasis and are involved in the retinal metabolism
and contribute to the neuronal health state by
phagocytosis and cytokines and neurotrophic factors
expression (de Hoz et al, 2016; Ramirez et al,, 2017;
Zhao et al., 2021).

Glial cells

In the retina and optic nerve (ON), microglia and
macroglia (Astrocytes and Miiller cells, the last ones
only on the retina) constitute the population of immune
cells, that make the immune surveillance, acting as a
neuropathological sensors against infection, disease or
damage (Soto and Howell, 2014), playing an important
role in the physiology and survival of RGC. Microglia
and macroglia are able to present phagocytic activity
and antigen-presenting capacities (Kettenmann et al.,
2011; Karlstetter et al., 2015; Guerrero-Garcia, 2020).

Glial cells survey the retina under normal
conditions and are able to quickly response to retinal



injury in order to maintain its immune privilege,
exerting a neuroprotective activities (Tezel et al,, 2007;
Ramirez et al., 2017). When inflammatory events occur
in retinal tissue, microglia, astrocytes and Miiller cells
become activated showing morphological changes
(morphological signs of activation) and producing
cytokines and chemokines, could contribute to the
amplification of the inflammatory process (Gallego et
al, 2012; de Hoz et al., 2013, 2016, 2018; Rojas et al., 2014;
Ramirez et al., 2020a; Fernandez-Albarral et al., 2021).
An earlier controlled response may help to restore
retinal functionality exerting neuroprotective effect, but
a chronic activation of glial cells in the context of
continuing tissular stress trigger an inflammatory
process. Therefore, n glaucoma, the
neuroinflammatory response may initially establish a
protective mechanism against retinal and ON nerve
injury. However, a sustained state of inflammation
could increase the susceptibility of RGCs, thus
contributing to RGC loss and progression of this
pathology (Tezel et al, 2009). Different glaucoma
models such as the acute elevation of IOP by saline
injection in anterior chamber, IOP elevation by ocular
injection of magnetic microspheres, or episcleral vein
cauterization or by laser photocoagulation of limbal and
episcleral veins have been used to evidence glial cell
activation (microglia and macroglia). This activation has
been analyzed before RGC damage and glaucoma-
related morphological changes in the retina and optic
nerve appears (Wang et al, 2014; Bosco et al, 2015;
Sapienza et al., 2016; de Hoz et al,, 2018; Tehrani et al,,
2019; Oikawa et al, 2020; Ramirez et al., 2020a;
Fernandez-Albarral et al, 2021). Several studies also
have demonstrated the death of RGCs in both humans
glaucoma and experimental models of glaucoma
(Vidal-Sanz et al., 2012; Fernandez-Albarral et al., 2021).

Microglia in the retina are the main professional
macrophage and their activation is one of the first events
that occur after damage in glaucoma (Bosco et al., 2011;
de Hoz et al,, 2018; Ramirez et al., 2020a). One of the
main functions of microglia in the retina is the
elimination of cellular debris from damaged cells in the
plexiform layers, inner nuclear layer and ganglion cells
layer (Kaur et al, 2015). Also microglial cells can
produce a range of neurotrophic and angiogenic factors,
that contribute to retinal vasculature, physiology and
survival of retinal neuron cells (Carwile et al,, 1998;
Alves et al., 2020). When microglia become activated,
change their morphology, acquiring the ability to
proliferate and migrate to the site of damage, acting as
antigen-presenter transforming into phagocytes. In
addition, in this activation state, can alter their
expression of different receptors (CD200R, CX3CR1,
and P2Y12), growth factors (VEGEF), cytotoxic
substances as proinflammatory cytokines (IL-1(3, TNFq,
IL-6, etc.), reactive oxygen and nitric oxide species
(Kettenmann et al., 2011; Karlstetter et al., 2015; Ramirez
et al, 2015, Wang et al, 2017; de Hoz et al, 2018;
Fernandez-Albarral et al., 2021). Both in humans and in
experimental animal models, the activation of microglia

are linked to RGC loss in glaucoma (Neufeld, 1999;
Wang et al.,, 2000; Yuan and Neufeld, 2001; Chauhan et
al, 2002; Salinas-Navarro et al, 2010). Microglial
activation has been observed in different induced and
hereditary models of glaucoma, by using different
methods to induce an ocular hypertension (OHT)
(Vidal-Sanz et al.,, 2012). Moreover, retinal microglial
activation has also demonstrated in other experimental
models of neurodegenerative processes such as
Alzheimer and Sclerosis Lateral Amyotrophic diseases
(Fernandez-Albarral et al., 2019b; Salobrar-Garcia et al.,
2020; Rojas et al, 2021). A right balance between
microglia, neurons, astrocytes and Miiller cells control
the microglial activation avoided a secondary cascade of
neurodegeneration (Harada et al, 2002; Nakamura,
2002).

In normal retinal conditions, astrocytes and
Miiller cells of the retina are in close contact with
neurons, supplying stabilization of retinal tissue. Miiller
cells extend their processes from inner to outer retinal
layers, surrounding the synapses and making contact
with blood vessels in the plexiform layers. Astrocytes
are restricted to ganglion cell and nerve fiber layers
closely associated with retinal vasculature (Ramirez et
al,, 1994; Trivifo et al., 1996, 1997; Anezary et al., 2001;
Shinozaki and Koizumi, 2021). Both astrocytes and
Miiiller exert their barrier properties in the blood-retinal
barrier (BRB) (de Hoz et al, 2016). These cells act by
storing glycogen and providing glucose to neurons,
regulating extracellular potassium levels and
metabolism of neurotransmitters, removing CO2 from
the retina and contributing to the maintenance of
homeostasis in the retina (Ramirez et al, 1996;
Newman, 2004; Reichenbach et al., 2010; Sofroniew and
Vinters, 2010; Nag, 2011).The activation of astrocytes are
characterized by morphological and molecular changes
like as up-regulation of cytoskeletal and extracellular
matrix protein (Ramirez et al, 2001). Activation in
response to retinal injures trigger to expression of
cytokines, chemokines, cascade complements as well as
disruption of BRB (Kim et al., 2006; Russo et al., 2016).
The IOP elevation in glaucoma lead retraction of
astrocytes processes and overexpression of structural
proteins such as glial fibrillary acidic protein (GFAP)
and vimentin, as well as migration, proliferation and
hypertrophy (Tezel et al,, 2001; Inman and Horner, 2007;
Ramirez et al., 2010). Miiller cells also have the ability to
respond against retinal damage adopting an activated
phenotype. Such as astrocytes, under pathological
conditions activated Miiller become hypertrophic and
proliferate, up-regulated the expression of GFAP and
extracellular signal regulated kinases (ERKs)
(Bringmann et al., 2006; Bringmann and Wiedemann,
2012). The activation of astrocytes and Miiller cells has
been observed in the retina of glaucoma patients (Tezel
et al, 2003) and in experimental models of glaucoma
even before RGC damage (Inman and Horner, 2007;
Gallego et al., 2012; de Hoz et al., 2016).



Glial cells activation

The activation of glial cells as response to retinal
damage in glaucoma can be either neuroprotective or
neurotoxic. Activated microglia are characterized by
being in a continuum between two extreme states of
activation, while M1 phenotype is responsible to an
intense inflammatory response releasing cytotoxic
molecules such as pro-inflammatory cytokines and
reactive oxygen species, M2 phenotype release
neurotrophic  factors, neurotrophins and anti-
inflammatory cytokines. Uncontrolled balance between
both phenotypes can induce a chronic inflammatory
process contributing to RGC death (Crain et al,, 2013;
Fernandez-Albarral et al, 2021). As mentioned in
microglia, same way occurs in astrocytes and Miiller
cells. Astrocytes Al and A2 can exert
neurodegenerative or neuroprotective phenotypes. Al
astrocytes are induced by pro-inflammatory factors
such TNF-a and IL-1a and augmented with aging,
contributing to age related glaucoma pathogenesis
(Liddelow et al., 2017; Guttenplan et al.,, 2020). Miiller
cells produce neurotrophic factors and antioxidants that
promote neuronal survival but also can exert the
opposite effect as consequence of altering their retinal
neurotrophic support (Bringmann et al, 2009). The
modulation of the immune system and therefore the
control of retinal glial cells activation in the
glaucomatous process constitute and important target
in the context of neuroprotection in glaucoma.

Role of glial cells in glaucoma

One of the main models widely used to
characterized the different signs of glial cells activation is
an unilateral laser-induced OHT model by
photocoagulation of the limbal and episcleral veins
(Vidal-Sanz et al., 2012). In this experimental model,
microglial cells after laser induction show typical signs
of activation such as proliferation and migration to sites
injured, thickening, retraction, reorientation and hyper-
ramification of their processes, adopting amoeboid- and
rod-like morphology with macrophagic capacity,
related to RGC degeneration (Gallego et al,, 2012; de
Hoz et al, 2013, 2018; Rojas et al,, 2014; Ramirez et al.,
2020a). In addition, in this model the activation of
astrocytes and Miiller cells has been also demonstrated,
showing typical signs of macroglial activation as well an
up-regulation of their GFAP expression after laser
induction (Gallego et al., 2012).

The neuroinflammatory process that takes place
in glaucoma leads to an alteration of the BRB and
therefore enter of infiltrated cells from bloodstream.
These cells could promote the pro-inflammatory factors
expression leading glial cells activation and
macrophages activity, thereby causing neuronal
damage (Stolp and Dziegielewska, 2009; Ramirez et al,,
2014; Rojas et al., 2014). In this model, in relation with
retinal vessels it has been observed many Iba-1+/CD68+
cells in OHT eyes but not in its contralateral eyes. CD68

recognizes cells with phagocytic capacity (Ramirez et
al,, 2020b). These CD68+ cells could be macrophages
that could have broken through disrupted BRB by IOP
increase (Rojas et al., 2014).

During inflammation in glaucoma, different
markers related to immune activity such as the major
histocompatibility type II complex (MHC-I) are
expressed by glial cells activated. The presence of MCH-
II is essential to antigen presentation to T cells and its
overexpression is characteristic of glaucomatous
pathology (Tezel et al., 2009; Ramirez et al., 2015). In this
model an increased expression of MCH-II has been
shown in microglia, astrocytes and Miiller cells, could
be responsible to trigger an immune T-cell mediated
response (Gallego et al., 2012).

Two temporal study performed in this model
support the closely relation of glial cells activation and
IOP elevation. The first study examined the temporal
profile of microglial activation in an unilateral laser-
induced OHT at different time points (1, 3, 5, 8, and 15
days) after OHT induction (Ramirez et al, 2020a)
identifying microglial cells with Iba-1 for morphological
features analysis and the purinergic receptor P2RY12,
that allow us to differentiate resident microglia
(P2RY12+) from monocytes, infiltrating macrophages,
or dendritic cells (P2RY12-). In this work, the following
were analyzed: the soma size, the arbor area, the
number of vertical processes, and the number of
microglial cells, in all retinal layers in which microglia
are present (the outer segment photoreceptor layer (OS),
plexiform layers (OPL and IPL), and nerve fiber layer/
ganglion cell layer (NFL-GCL)). In addition, the
temporal expression of P2RY12 was also analyzed in
these same layers (Ramirez et al., 2020a). In this study;, it
was observed that the main changes related to
microglial activation occurred 3 and 5 days after OHT
induction. Both the decrease in arbor area (retraction of
processes) and the increase in cell number were
maximal at these time points. Although soma size was
largest 1 day after laser induction, it remained large at 3
and 5 days. In addition, the expression of P2RY12,
which indicates the shift from resting to activated
microglia (Haynes et al,, 2006) was down-regulated at 3
and 5 days, supporting the fact that the main
inflammatory process occurs at these time points
(Ramirez et al., 2020a).

The second study was focusing in the temporal
profile of different cytokines/myokines expression
related with inflammatory process both anti-
inflammatory mediators (IL-4, IL-10, BDNF, VEGF) and
pro-inflammatory mediators (TNF-o, IL-13, IL-6,
interleukin 17 (IL-17), IFN-y), as also fractalkine
(CX3CL1, microglial activation regulator), by
multiplexed immunoassay study and
immuhistochemical techniques, as well as the
quantification of RGCs number after OHT induction at
the same time points analyzed (1, 3, 5, 8, and 15 days) in
the first above study (Fernandez-Albarral etal,, 2021). In



this work we observed that IOP increased lead to
changes in the values of pro-inflammatory and anti-
inflammatory cytokines, BDNF, VEGF, and fractalkine,
in this glaucoma model. The main variations on this
cytokines/myokines expression values were localized at
1, 3 and 5 days after laser OHT induction, coinciding
with the time-points of greater microglial activation
observed in the first study. In addition, the number of
RGCs from 3 days onwards began to decrease in the
OHT eyes (Fernandez-Albarral et al, 2021). In this
model the IOP values remains high from 1 to 5 days,
coinciding with the main changes of microglial
activation and cytokines/myokines expression released
by retinal glial cells. The IOP would be responsible of
the RGC damage a therefore of glial cells activation.

It is worth highlighting that all these signs of glial
cells activation demonstrated in these two studies, were
observed both in OHT eyes and its contralateral
normotensive eyes. In glaucoma, the neuronal damage
occurs first in one eye and afterwards in the
contralateral eye, therefore is a bilateral pathology
affecting both eyes. The activation of glial cells after
neuronal damage in the contralateral unaffected eyes
related or not with IOP increase has been observed in
different experimental model of RGCs injure (Vidal-
Sanz et al., 2012; Lucas-Ruiz et al., 2021). Morphological
and molecular signs of glial activation, were detected in
contralateral normotensive eyes, even though slighter
that detected in the OHT eyes and more stable (Ramirez
et al, 2020a; Fernandez-Albarral et al, 2021). The
activation in the contralateral eyes has been already
observed in previous studies performed in this same
experimental glaucoma model (Gallego et al, 2012;
Rojas etal., 2014; de Hoz et al., 2018; Fernandez-Albarral
etal,, 2019a; Ramirez et al., 2020b).

The activation of the glial cells observed in the
contralateral eyes after OHT induction support the fact
that an immune process was taking place in both the
contralateral and OHT eyes (Gallego et al., 2012; de Hoz
etal, 2013, 2018; Rojas et al.,, 2014; Ramirez et al., 2020a;
Fernandez-Albarral et al, 2021). This activation was
independent of the increase in IOP and not due to the
death of RGC, as the contralateral eye was
normotensive and RGCs death has been not observed.
Moreover, in these eyes, there was no down-regulation
of P2RY12 and this expression was similar at all times
and similar to that of the naive eyes, thus indicating a
less severe inflammatory process (Ramirez et al,, 2020a).
In the contralateral eyes, the time point at which there
was the highest microglial activation (soma area, arbor
area, and cell number) was 3 and 5 days after OHT
induction (Ramirez et al, 2020a). In addition, major
changes in the expression of cytokines and other factors
also occurred at early time points (Fernandez-Albarral
etal, 2021). Glial activation in the contralateral eye could
be triggered by an immune cascade started in the eye
with OHT, caused by injury induced by increased IOP
and the subsequent disruption of the BRB. (Ramirez et
al,, 2020a; Fernandez-Albarral et al., 2021).

Conclusions

The increase in IOP produces the activation of
microglial and macroglial cells (astrocytes and Miiller
glia) in the retinal tissue, implicating the immune
system in the development of glaucoma. Chronic
activation of glial cells in this pathology may provoke a
proinflammatory state at the retinal level that would
induce BRB rupture and RGC death. As we know from
its clinical progress, the glaucoma is a bilateral and
asymmetric pathology. In the unilateral OHT model,
the inflammatory response occurs not only in the OHT
eye but also in the contralateral normotensive eye. This
effect could be mediated by the damage produced in
the OHT eyes, which would support the involvement of
the immune system in glaucoma. Thus, the modulation
of the immune response in glaucoma as well as the
activation of glial cells constitute an interesting new
approach in the treatment of glaucoma.

The combined treatment with therapies that
regulate IOP, and the inflammatory process could be of
great help for the survival of RGCs and thus control
glaucomatous pathology.
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