
CCL2, TNFa, IL-6, and IL-8.3 The implication of micro-
glial activation in the pathogenesis of DR has led to the
concept of microglial modulation as a therapeutic strategy.
Recent clinical trials have investigated the inhibition of
retinal microglia as a method to inhibit DR. As a result,
several drugs including minocycline, doxycycline, and dex-
tromethorphan, which are capable of inhibiting microglia
activation, have been recently evaluated for the treatment
of DME.3,4

In a previous study, our group investigated the effect of
crocin on BV-2 retina microglial cells.5 According to our
findings, crocin significantly reduced gene expression of
the proinflammatory markers IL-6, CCL2, and iNOS in
lipopolysaccharide-challenged BV-2 microglial cells and
potently blocked nitric oxide production in these microglia
cells. Our findings support the anti-inflammatory and
immunomodulatory effects of crocin on retinal microglial
cells and indicated that its direct effects on microglia
homeostasis could be mediated by its anti-inflammatory
effects in animal models of neuronal degeneration.

As in line with this evidence, Sepahi’s study results could
also be attributed to the possible anti-inflammatory effect
of the crocin on retinal microglia cells. However, all avail-
able studies aiming to determine the effects of crocin on
microglial cells have been performed in the absence of a
diabetic insult. In addition, as hyperreflective foci detected
on spectral-domain optical coherence tomography
(SDOCT) have been used as a surrogate inflammatory
marker of DR and also may correspond to activated micro-
glia,6 the authors may also evaluate the change of hyperre-
flective foci on SDOCT in their study group.

Finally, while appreciating the initiatives aiming to eval-
uate the effects of herbal supplements as an adjunct to
traditional treatment, further studies evaluating the exact
role of these products on the pathophysiologic process of
DME are needed.
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WE THANK DR MÜCELLA ARıKAN YORGUN FOR HER ATTEN-

tion and comments. As she mentioned in the letter, the
pathogenesis of diabetic retinopathy (DR) has not been
completely elucidated. The vascular endothelial growth
factor (VEGF) causes leakage of neighboring capillaries;
and it also stimulates the capillaries to grow (‘‘new blood
vessels’’). The leakage causes the retina to swell up a little
and become waterlogged, a bit like a sponge. This swelling
then damages the retinal cells themselves. This is the main
mechanism in ‘‘maculopathy’’ and ‘‘macular edema.’’ Anti-
VEGF treatment is only partially effective against diabetic
macular edema.1 Avastin injections are used to treat
diabetic retinopathy. Avastin is an anti-VEGF drug. By
blocking the effect of VEGF, Avastin stops the new vessels
growing and reduces retinal leakage for a while.2

Reactive oxygen species (ROS) generated from mito-
chondria, NADPH oxidase, and other oxidases are known
to play an essential role in the pathogenesis of DR. ROS
modify redox-sensitive kinases and transcription factors
such as NF-kB, signal transducers and activators of tran-
scription proteins, and activator protein 1 and therefore
induce inflammatory gene expression in DR.3

Increasing evidence indicates that inflammation is a key
player in DR. Increases in vitreous inflammatory cytokines
such as IL-6, VEGF, MCP-1, and IP-10 have been found to
be positively associated with the progression of DR and the
severity of macular edema. The concentrations of inflam-
matory cytokines such as IL-1b, IL-6, IL-8, MCP-1,
IP-10, and VEGF are positively associated with macular
edema, whereas levels of anti-inflammatory cytokines
such as IL-10 and IL-12 are negatively associated with
macular edema.4

In the pathogenesis of diabetic retinopathy, mitochon-
dria are damaged and inflammatory mediators are elevated
before the histopathology associated with the disease can
be observed. Matrix metalloproteinases (MMPs) regulate
a variety of cellular functions including apoptosis
and angiogenesis. Diabetic environment stimulates the
AUGUST 2019OPHTHALMOLOGY
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secretion of several MMPs that are considered to partici-
pate in complications, including retinopathy, nephropa-
thy, and cardiomyopathy. Patients with diabetic
retinopathy and also animal models have shown increased
MMP-9 and MMP-2 in their retina and vitreous.5

Also, in a study by Yang and associates,6 the role of
microglial cells in DR was investigated, suggesting that
DR may cause the overactivation of microglial cells and
induce oxidative stress and the release of proinflammatory
factors. Microglial cells BV-2 and N9 were cultured, and
high glucose (HG) and free fatty acid (FFA) were used to
simulate diabetes. They found that crocin prevented the
oxidative stress and proinflammatory response induced by
HG-FFA co-treatment.6

Following our previous clinical trial study, which is
published in AJO, our group are investigating the effect
of crocin on VEGF, VEGFR, MMP-2, and MMP-9 expres-
sion in HG culture.

Therefore, understanding the biochemical changes and
the molecular events under diabetic conditions are essen-
tial to develop novel therapeutic tools to combat DR
disease.
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