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Nutraceuticals and supplements

To address dietary deficiencies

(eg calcium, iron, magnesium, zinc)
For dietary top-up/insurance policy
Improve cognition (reduce depression)
Slow down ageing

Different groups

Vitamins & minerals
*  Herbs/spices/plant & berry extracts, amino
acids, enzymes

FDA: “common ones” +  Calcium
*should not make disease claims ¢ Echinacea
(eg"lowers cholesterol") < FishOil o
Warns about overdosing, combining & substituting for ~ © GINSENg
Rxmedicines *  Glucosamine and/or Chondroitin
Sulphate

“oxidative tissue damage”
= ageing & disease

*  Garlic

¢ Vitamin D

* St John’s Wort
¢ Saw Palmetto
* Ginkgo

* GreenTea

“as we age, prooxidants overwhelm the eye’s

in
stress & damage to tissues associated with the
of ocular ies such as
corneal opacities, cataracts & glaucoma”
(Umapathy A, Donaldson P & Lim J, 2013)

Astaxanthin (ATX)

Astaxanthin- C40H5204; 596.84 g/mol; red

¢ Common marine povider; soluble inwater and fat N
xanthrophyll carotenoid DOV OUOUUS &
(main source marine algae H. pluvialis) _(é( N N T X

¢ Closely related to human °

retmal plgments IUtem & Zeaxanthin- C40H5602; 568.88 g/mol; red-

zeaxanthin orange; insoluble in water
* Strongest antioxidant (AO) oo o o 5
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* Lipid soluble- so good
absorption across cell

membranes Lutein- C40H5602; 568.871 g/mol; red-orange
. crystalline solid; insoluble in water; soluble in fat
* Can cross blood-retina and N
blood-brain barrier (so, 1996) | ]
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farmed

light, high salinity, low nutrient
availability & high temperature

* AO activity of ATX:

500 x Vit A
65 x Vit C

boosts NK, T & B- cells, cytokines

* Freshwater green marine algae, can be

* Encysts & produces ATX as a protector
against stress conditions such as UV

* High bioavailability from dual lipophilic
and hydrophilic properties across CMs

10 x zeaxanthin, lutein & B-carotine

Also has immunomodulation & anti-
inflammatoy properties- reduces C-Rp,

Haematococcos pluvialis

A coccal H. pluvialis cell,
void of astaxanthin

H. pluvialis cysts full of
astaxanthin
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* Crystalline lens: improved
accommodation but no
cataract data (high dietary
intake of carotenoids —
lutein & zeaxanthin- is
assoc. with reduced risk of
nuclear cataracts)

ATX and the eye (con’d)

Varma SD, Hegde KR. Oxidative stress and
cataract formation: horizons on its medical
prevention. Future drugs 2007; doi
10.1586/17469899.2.5.779.

Uchino Y, Uchino M, Dogru M, Fukagawa K,
Tsubota K. Improvement of accommodation
with anti-oxidant supplementation in visual
display terminal users. J.Nut.Health.Age
2012; 16(5): 478-481.

Shiratori K, Ogami K, Nitta T. The effects of
astaxanthin on accommodation and
asthenopia-efficacy identification study in
healthy volunteers. Clin. Med 2005; 21(6):
637-650.

Nagaki Y et al. Effects of astaxanthin on
accommodation, critical flicker fusion and
pattern visual evoked potential in visual
display terminal users. J.Trad.Med 2002;
19(5): 170-173
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* Exercise recovery

* Reduced joint
inflammation

* Improved mitochondrial
function

¢ Skin protection (UV)
« Anti-diabetic

¢ Immunomodulation
¢ Neuro-protection

* Cardiovascular disease
¢ Anti-cancer

Existing researched benefits (humans)
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* Dry eye disease: krill oil-
phospholipid containing AXT >
fish oil- less inflammatory
markers

* Sjogrens?: helps salivary gland
(but no studies on lacrimal gland)

Aqueous humour: has
increased superoxide scavenging
activity so potential less TM
degeneration

ATX and the eye- existing study data and
potential investigations?

* McCusker MM, Durrani K, Payette MJ, SucheckiJ. An eye on
nutrition: the role of vitamins, essential fatty acids, and
antioxidants in age-related macular degeneration, dry eye
syndrome, and cataract. Clin.Dermat 2016; 34: 276-285.

*© Wakamatsu TH, Dogru M, Tsubota 5 Teartul relations:

d Bros.

Oftalmol 2008; 71(6): 72-79.
* YamadaT etal. Evaluation of therapeutic effects of
astaanthin on impsifments in saliary secretion.
J.Clin.Biochem. Nutr 2010; 47: 130-137.
+ Uchino et al. Oxidative stress induced inflammation initiates
functional decline of tear production. Plos one 2012; 7(10);

« Sheppard ID et al. Lifitegrast ophthalmic solution 5.0%
treatment of dry eye disease:results of the OPUS-1 phase 3
study. Ophthalmol 201; 121(2): 475-483.

+ DeinemaL.etal. A randomised, double-masked, placebo-
controlled lnical 1l of two forms of Omega 3 supplements
for treating dry eye disease. Ophthalmolol 2016; doi
10.1016/j.0phtha.2016.09.0:

. UmpamyA Donaldson P, umJ Antioxidant delivery

in the anterior eye. Biomed. Res. Int 2013; doi
SO0 207550

+ SaccaSC, lzzotti A. Oxidative stress and glaucoma: injury in
the anterior segment of the eye. Prog.Brain. Res 2008; 173:
385-407.

« Aslan M, Cort A, Yucel | Oxidative and nitrative stress
markers in glaucoma. Free Rad. Bio.Med 2008; 45: 367-376.

* Hashimoto H et al. Effects of astaxanthin on antioxidation in
human aqueous humor. J.Clin.Biochem. Nutr 2013; 53(1): 1-7.

* Retina: AMD, DR and
glaucoma ?

MURINE STUDIES: induced elevated

1980- 2.8%
2020- 4.7%
2050- 10% est.

* RPE /photoreceptor damage/ageing

10Ps, diabetic retinopathy, photostress

% of population- people aged 90 or over:

ATX and the eye (con’d)
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So do we need another carotenoid?

The AREDS2 formula works
best if poorer diet; risk of
advanced AMD was lowered by
about 20%

Could the AREDS2 formula be
due for a review?

Can non-invasively measure
the macular carotenoid
pigment optical density
(MPOD)

Crystal ball gazing...

* | think that over the next
5-10 years there is going
to be a surge of research
attempting to legitimise
some of these promising
natural products

* We have to persuade
some of these producers
to fund proper research-
even 1 Masters/PhD is
great “value for money”...
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¢ Saffron, tumeric &
chamomile

* Blueberry & goji berry

* All potent
antioxidants and anti-
inflammatories;
similar list of alleged
benefits to ATX

* Plenty of PubMed
published studies on
retinal protection

Other interesting compounds




