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What is AMD? 
 The retina is the innermost area of the eye. When we look at an 
object, the light which strikes the object is reflected and passes 
through the eye and finally strikes the retina. The retina will then 
convert the light energy into nerve impulses which are transmitted to 
the brain by the optic nerve where they are interpreted as sight. The 
focal center of the retina, an area called the macula lutea, posses the 
highest concentration of photoreceptors and is responsible for central 
vision and high-resolution acuity. If the macula lutea is destroyed, 
vision will be blurred. 
 Age-related macular degeneration (AMD) is the disease that 
specifically targeting the macula lutea. It gradually destroys the 
macula. In some people, AMD advances so slowly that vision loss 
does not occur for a long time. In others, the disorder progresses 
faster and may lead to a loss of vision in one or both eyes. It is the 
principal cause of blindness among people aged 65 years and older in 
the western world. 

Are there many types of AMD? 
 According to the National Eye Institute (NEI) of the National 
Institute of Health (NIH), AMD is classified by severity into 2 types: 
 1. Early (or dry) AMD. It is the most common form of AMD in 

its early or intermediate stages. It occurs in about 90 percent 
of the people with the condition. Dry AMD happens when the 
light-sensitive cells in the macula slowly break down, 
gradually blurring central vision in the affected eye. As dry 



AMD progresses, you may see a blurred spot in the center of 
your vision. 

 2. Late (or wet) AMD. Wet AMD affects about 10 percent of all 
people with AMD. Wet AMD happens when abnormal blood 
vessels behind the retina start to grow under the macula. 
These new blood vessels can be fragile and leak blood and 
fluid. The blood and fluid cause the macula to swell and 
damage occurs rapidly. The damage may also cause scarring 
of the retina. 

 During the early stages of wet AMD straight lines may appear 
wavy. People with wet AMD also may develop a blurred spot, which 
results in loss of central vision. 

What are the risk factors of AMD? 
 A variety of factors contribute to an increased risk of AMD, 
including age, cigarette smoking, light iris coloration, sunlight 
exposure, poor nutritional status, and genetics. Women also exhibit a 
higher incidence of AMD than men. 

Does the human body contain any defense mechanisms to prevent 
the damage of the retina? 
 Let’s follow the light path after it enters the eye. When light 
passes into the eye through the cornea and the lens, the cornea has the 
capacity to screen some of the ultraviolet (UV) light from entering the 
eye. The light is then focused by the lens onto the retina. Among the 
visible light striking the retina, high-energy, blue wavelengths of 
visible light are 100 times more effective at inducing free radical 
formation in the cells of the retina than the low-energy, red 
wavelength of visible light. The focal center of the retina, the macula 
lutea, contains a high concentration of macular pigment that is 
composed of lutein and zeaxanthin. These two xanthophylls are 
believed to function as antioxidants to protect the photoreceptor cells 
from the potential damage caused by free radicals that can be 



generated in these cells by the oxygen tension and exposure to light. 
In addition, both lutein and zeaxanthin are also believed to be 
responsible for filtering the high-energy wavelengths of blue light. It 
is estimated that the reduction in blue light reaching the macula, 
typically a 40% reduction, could significantly reduce the oxidative 
stress on the retina. 

What should you eat to delay AMD? 
 Lutein and zeaxanthin are non-provitamin A carotenoids which 
means that they cannot be transformed into vitamin A after the 
ingestion. They are grouped as Xanthophyll carotenoids. Humans do 
not have the capacity to synthesize lutein and zeaxanthin in their 
bodies, therefore depend entirely on dietary sources of these 
compounds. Lutein and zeaxanthin are the only two carotenoids 
which are present at the macula and the lens. 
 Results from 12 epidemiological studies (studies among large 
groups of population) that evaluated the relationship between dietary 
intake and/or blood levels of xanthophyll carotenoids and AMD were 
not consistent. But most of the studies found that consumptions of 
diets with the highest lutein and zeaxanthin or the highest level of 
serum lutein and zeaxanthin are associated with the lowest risk for 
AMD (compared with the lowest lutein and zeaxanthin group). 
Furthermore, reports from 7 clinical studies (human studies) have 
shown that the intake of lutein and zeaxanthin resulted in a significant 
increase in lutein levels in the blood and in macular pigment optical 
density and an improvement in visual acuity regardless of whether the 
dietary source of lutein and zeaxanthin ingested was from foods or 
dietary supplements. The overall picture suggests that a diet high in 
lutein and zeaxanthin has a potential protective role against AMD. 
 Since lutein and zeaxanthin are compounds that belong to the 
carotenoid group, they can be found in a wide variety of fruits and 
vegetables, especially in dark-green leafy vegetables such as kale 
(4.8-13.4 milligram of lutein/100 gram of fresh weight) and spinach 



(6.5-13.0 milligram of lutein/100 gram of fresh weight). Although 
eggs are not the richest source of lutein and zeaxanthin, they are 
considered a good source due to their high availability. So people who 
used to avoid consumptions of eggs might want to reconsider. 
Currently, no recommendation is set for the daily intake of lutein and 
zeaxanthin. Doses reported in the studies include 2.5-30 mg of 
lutein/day and 0.4-2 mg of zeaxanthin/day. Studies on visual acuity in 
AMD patients were reported, using diets containing 150 gram of 
spinach (approximately 14 mg of lutein) or supplements containing 
lutein and zeaxanthin 4-7 times per week for up to 1 year, 10 mg of 
lutein plus antioxidant supplement daily, 10 mg of lutein and 1 mg of 
zeaxanthin daily, etc. 
 In conclusion, the role of lutein and zeaxanthin in the human eye 
is not completely understood besides the absorption of blue light and 
the antioxidant activity. In addition, the clinical studies were 
conducted in small groups and results have not been entirely 
consistent. Nevertheless, consumption of lutein and zeaxanthin in the 
form of vegetables or other foods is quite harmless. The following 
table shows lutein/zeaxanthin contents in several green vegetables and 
other foods. The most familiar ones are kale and spinach; both 
vegetables contain high levels of lutein.  
 Now it should dawn on you why the lawyer character, Louis 
Litt, in the popular cable TV series “Suits”, was so obsessed with the 
kale & spinach smoothie drink to the point that he prepared it himself 
in the kitchenette of the law firm. 
 
 
 
 
 
 
 
 



Lutein/Zeaxanthin Content of foods 
Foods* Content (mg/100 g wet 

wt) 
Kale, cooked 15.8 
Spinach, raw 11.9 
Spinach, cooked 7.1 
Lettuce, raw 2.6 
Broccoli, cooked 2.2 
Sweet corn, cooked 1.8 
Green pea, cooked 1.4 
Brussels sprouts, cooked 1.3 
White cabbage, raw 0.3 
Egg yolk, medium 0.3 
* edible portion 
Note: an educational article about foods and nutrition by Associate 
Professor Vimol Srisukh, Department of Food Chemistry. Edited by 
by N.&V.P. of U.K. 
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