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Introduction

Diabetes mellitus will be the
seventh leading cause of death in
2030 as projected by WHO." The
prevalence of Diabetic Retinopathy
(DR) is intimately linked to the
upsurge in prevalence of diabetes.”
DR is the leading cause of vision
loss in adults aged 20—74 years.?
Proliferative diabetic retinopathy
(PDR) is the most common vision-
threatening lesion particularly among patients with type 1
diabetes mellitus. However, diabetic macular edema (DME) is
responsible for most of the visual loss experienced by patients
with diabetes as it remains the major cause of vision loss in the
highly prevalent type 2 diabetes."

RETINAL PIGMENT EPITHELIUM
ROLE OF RPE IN DEVELOPMENT OF RETINA

Healthy RPE has functional intact tight-junctions which
are required for the effective and controlled removal of fluid
from the subretinal space.’ A variety of growth factors secreted
by RPE maintain the structural integrity of choriocapillaris
endothelium and photoreceptors. These growth factors are
essential for both endothelial cell differentiation and
photoreceptor differentiation.”” RPE is essential for the
maintenance of photoreceptor excitability. This is achieved by
various mechanisms: stabilizing ion composition in the
subretinal space,”™ phagocytosis of shed photoreceptor outer
segments ** and rebuilding light-sensitive outer segments
from the base of the photoreceptors. Hence, RPE is essential for
both development of retinal structures and visual function.”

PATHOPHYSIOLOGICAL CHANGES TAKING PLACE
IN RETINAL PIGMENT EPITHELIUM IN DME

EFFECT OF VEGF ON RPE AND ITS RELATION WITH
SEVERITY OF DR

Vascular endothelial growth factor (VEGF) is part of a
subfamily of growth factors involved in angiogenesis. VEGF is
secreted from retinal pigment epithelium (RPE) cells,
pericytes, astrocytes, muller cells, glial cells and endothelial
cells .” VEGF causes retinal capillary endothelium damage due
to basement membrane thickening, pericyte loss and decreased
capillary perfusion. This leads to fluid leakage out of the
capillaries resulting into DME.

Serum VEGF levels serve as a simple, reliable, physician-
friendly, and easy to comprehend biomolecular bio-marker for
severity of DR. Significantly elevated levels of VEGF come into
play even before the evidence of DR. Estimation of serum VEGF
is a useful laboratory test for predicting the onset of DR.

VEGF has been shown to induce functional changes in the
RPE.”™ Damage to RPE leads to degeneration of the retinal
layers and impaired visual function.

In our earlier study we discovered that severity of DR was
associated with increase in topographic RPE alterations (RPE-
A) on SD-OCT .*

Clinical and OCT parameters and RPE grade showed
significant increase in severity of diabetic retinopathy with
increase in levels of Serum VEGF

EFFECT OF OXIDATIVE AND NITROSATIVE STRESS ON
RPE

Increased NO-mediated damage was demonstrated and
proposed to be responsible for the RPE damage and thus
breakdown of the BRB in diabetic animals.** NO has been
shown to decrease rod outer segment phagocytosis by RPE
cells.” Exogenous NO has also been shown to inhibit human
RPE cell proliferation.*” RPE has been found to be responsible
for transport of ions, retinal proteins, growth factors and
metabolism of the photo receptor layer.””** In case of damage of
the RPE, neuronal retina and photo receptors are the most
affected tissues in theeye.”

In our previous study we found that, with increase
dseverity of diabetic retinopathy, increased levels of plasma NO
and LPO were found to be significantly

related to decrease in visual acuity, disruption of the photo
receptor ellipsoid zone and topographic alterations in RPE.
Increased plasma NO levels were associated with RPE
alterations.

ASSOCIATION OF RPE ALTERATIONS WITH DAMAGE TO
BLOOD VESSELS AND CHANGES IN RESISTIVE INDEX

Blood Supply of RPE: Choriocapillaries which in turn are
supplied by Ophthalmic artery through short posterior ciliary
arteries

The integrity of the choroidal capillaries is regulated by
RPE. Increased severity of DR, an increase in RI of OA results
in decrease in blood flow to RPE. This leads to RPE topographic
alterations and resultant decrease in VA.

Retinal capillary endothelium damage in diabetes occurs
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due to basement membrane thickening, pericyte loss, increased sensitive outer segments of the photoreceptors and
expression of intercellular adhesion molecule-1 (ICAM-1),* choriocapillary vessels. RPE- Alterations (RPE-A) was
advanced glycation end products (AGEs),” oxidative and nitro evaluated by single layer retinal pigment epithelial (SL-RPE)
sative stress®and decreased capillary perfusion. This in turn map. RPE-A was graded as, Grade o0: No alterations, Grade 1:
leads to fluid leakage out of the capillaries resulting into DME, Alteration in two quadrants, Grade 2: Alteration in more than
capillary closure and decreased capillary blood flow. In two quadrantsi2.

addition, positive correlation of AGEs with grades of RPE
alterations has been observed in diabetic retinopathy.” Blood
supply to retina is decreased due to biochemical and
biomolecular changes with resultant retinal ischemia and
increased vascular endothelial growth factor (VEGF)
release .**

Blood flow to adjacent retinal capillaries is increased due
to retinal ischemia, resulting in increase in vessel wall shear
stress.” Capillary closure and alterations in rheological
properties of blood also results in increased shear stress.
Locking of the vessel occurs due to increased glycation and
thickening of the basement membrane.” Also in the presence of
dilated vasculature the systemic blood pressure is more easily
transmitted to the micro circulation resulting in increased
capillary pressure. As a result shear stress in vessel wall
increases as the vessel diameter is unable to change, leading to
mechanical injury to the vascular endothelium. This
circumferential stress resulting into mechanical damage to the
endothelium is directly proportional to the perfusion pressure
and radius and inversely proportional to the thickness of the

Figure 1a : SD-OCT showing normal RPE.

Hoe

vessel wall.” Hence, circumferential stress damage occurs more Figure 1b : SD-OCT showing DME on cross-sectional image,
on vessel with larger diameter resulting into further dilatation increased macular thickness on colour coded map and
of vessel. The tension resisting circumferential stress in the grade 2 RPE-A on RPE map.

vessel wall has an inverse relationship with the radius of the TAKE HOME MESSAGE

vessel, as a result tension to counteract circumferential stress is
not attained in a dilated vessel, and therefore there is a
tendency towards dilatation with consequent hyperperfusion.

1. SD-OCT changes correlate significantly with
severity of diabetic retinopathy and RPE-A. Hence
must be performed at appropriate intervals for

Additionally, several other factors resulting in monitoring of the disease

hyperperfusion are abnormal autoregulation of the retinal

; . . 2. Therei iti rrelation n VEGF level
circulation,” increased conductance as an autoregulatory ere is positive correlation betwee GF levels

response to retinal ischemia,” endothelin-1 resistance, and RPE-A.
inhibition of calcium influx channel in smooth muscle cells and 3. Serum levels of Vitamin D correlate with
increased activity of nitric oxide synthase. As these changes increased severity of Diabetic retinopathy and
occur in retinal vasculature the resistive index increases. In the RPE-A. Patients should be screened for Vitamin D
present study, we found an increase in RI of OA with severity of deficiency.
DR, grades of RPE alterations and EZ disruption.
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