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Diabetic Eye Disease

* Diabetes — 4.5 million UK, ~10% global community

* Diabetic eye disease comprises a group of eye conditions
including diabetic retinopathy (DR), diabetic macular edema
(DME), cataract, and glaucoma.

* All forms of diabetic eye disease have the potential to cause
severe vision impairment, vision loss and blindness.

* In 2014, 54.6% patients with type | diabetes had DR; and 30%
patients with type Il diabetes had DR

Mathur R et al, 2017, RNIB; Diabetes UK 2018; Eschenbach Optik 2019; Mayo Clinic 2019



Clinical signs of diabetic retinopathy on
fundoscopic examination

Mild, non-proliferative DR




Pathogenic events in DR
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Macular oedema (fluid leak)
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Proliferative retinopathy (new blood
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Methods to study DR processes in the lab
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Lessons from the lung — the sweet taste
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Sweet taste receptor

 Receptor which has remained
through evolution - important

* QOral and extra-oral localisation

unchanged

* Activated by high concentration glucose or low

concentration
sweeteners
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Behrens, Physiol Behav, 2011; Hass, Cell Tissue Res, 2010; Dyer J, Biochem Soc
Trans; 2005; Henquin, Sci Signal, 2012; Masubuchi, PloS One, 2013; Rozengurt, AJP
Gastro, 2006; Ren, Front Integr Neurosci, 2009; Foster, Plos One, 2013; Elliott, J Urol,
2011; Mosinger, PNAS, 2013; Simon, PloS One, 2014; Max, Nat Genet, 2001



Sweet taste molecules
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Equal
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Sweet
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Does the sweet taste receptor play a role in fluid lea
and new vessel formation in the retina?
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Sucralose reduces VEGF-induced leak
- dependent on sweet taste receptor
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Artificial sweeteners reduce angiogenesis
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The controversy

) ) . . Soft drinks, including sugar-free, linked
If people with diabetes eat more Splenda, will it stop their to increased risk of early death

proliferative retinopathy getting worse?

Drink more water, say experts as they argue study proves need for
curbs on consumption

Diet debate: Are diet drinks a no-

Newsbeat

Fizzy and diet drinks: What we know and
what we don't

d0i:10.1038/nature13793

e Artificial sweeteners induce glucose
W; (N 7l - T intolerance by altering the gut mlcroblota
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Jotham Iberman-Sc! lmpua Christoph A. Thaiss , Ori Maza!, Dav

Niv Zmc %, Yael I\upunmn Alon Harmelin®, H.nuI\ lodkin-Gal®,
Zamir

Pepsi to drop artificial sweetener
aspartame

Artificial Sweeteners: The Culprit to Weight Gain
and Diseases, Study Says

High-MAS
consumers

c e
Diet Pepsi in the US amid consu
safety

Suez, Nature, 2014



Artificial sweeteners in the diet —
negative consequences
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The future: The therapeutic implications
of taste sensors in the microvasculature
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Thank you for your attention




