
An Integrative Medical Approach to 
Macular Degeneration - Part 2 
 

by Marc Grossman, OD, Lac 
Townsend Letter #442, April 2020 

 
 

Complete References 

 

 

1. Snellen EL, et al. Neovascular age-related macular degeneration and its relationship to 

antioxidant intake. Acta Ophthalmol Scand. 2002 Aug;80(4):368-71. 

2. Richer S, et al. Double-masked, placebo-controlled, randomized trial of lutein and 

antioxidant supplementation in the intervention of atrophic age-related macular 

degeneration: the Veterans LAST study 

(Lutein Antioxidant Supplementation Trial). 

Optometry. April 2004;75(4):216-30. 

3. Souied EH, et al. Oral docosahexaenoic acid 

in the prevention of exudative age-related 

macular degeneration: The Nutritional AMD 

Treatment 2 Study. Ophthalmology. 

February 2013. 

4. Landrum JT, et al. A one-year study of the 

macular pigment: the effect of 140 days of a lutein supplement. Exp Eye Res. 1997 

Jul;65(1):57-62. 

5. Bernstein PS, et al. Resonance Raman measurement of macular carotenoids in normal 

subjects and in age-related macular degeneration patients. Ophthalmology. 

2002;109(10):1780-1787. 

6. Kijlstra A, et al. Lutein: more than just a filter for blue light. Prog Ret Eye Res. July 

2012. 

7. Studies show there is consistent evidence that high intake of docosahexaenoic acid 

(DHA; 22:6, n-3), a long-chain omega-3 polyunsaturated fatty acid (PUFA) present in 

https://www.townsendletter.com/magazine/subscription


oily fish, is associated with a reduced risk of neovascular AMD. 1.) Chong EW, et al. 

Dietary omega-3 fatty acid and fish intake in the primary prevention of age-related 

macular degeneration: a systematic review and meta-analysis. Arch Ophthalmol. 

2008;126(6): 826–833. 2.) Augood C, et al. Oily fish consumption, dietary 

docosahexaenoic acid and eicosapentaenoic acid intakes, and associations with 

neovascular age-related macular degeneration. Am J Clin Nutr. 2008;88(2): 398–406.  3.)  

Merle B, et al. Dietary omega-3 fatty acids and the risk for age-related maculopathy: the 

Alienor Study. Invest Ophthalmol Vis Sci. 2001;52(8): 6004–6011. 4.) Seddon JM, et al. 

Dietary fat and risk for advanced age-related macular degeneration. Arch Ophthalmol. 

2001;119(8): 1191–1199. 5.) Merle BM, et al. High concentrations of plasma n3 fatty 

acids are associated with decreased risk for late age-related macular degeneration. J Nutr. 

2013;143(4): 505–511. 

8. SanGiovanni JP, Chew EY. The role of omega-3 long-chain polyunsaturated fatty acids 

in health and disease of the retina. Prog Retin Eye Res. 2005;24(1): 87–138; Tan JSL, et 

al. Dietary Fatty Acids and the 10-Year Incidence of Age-Related Macular Degeneration: 

The Blue Mountain Eye Study. Arch Ophthalmol. 2009;127(5):656-665. 

9. Smith W, Mitchell P, Leeder SR. Dietary fat and fish intake and age-related 

maculopathy. Arch Ophthalmol. 2000;118(3): 401–404.   

10. Cho E, et al. Prospective study of dietary fat and the risk of age-related macular 

degeneration. Am J Clin Nutr. 2001;73(2): 209–218.   

11. Delcourt C, et al. Dietary fat and the risk of age-related maculopathy: the POLANUT 

Study. European Journal of Clinical Nutrition. February 2007. 

12. Millen AE, et al. Vitamin D Status and Early Age-Related Macular Degeneration in 

Postmenopausal Women. Arch Ophthalmol. April 2011. 

13. Hill DJ. Vitamin D may play key role in preventing macular degeneration. August 27, 

2016. 

14. Piermarocchi S, et al. Carotenoids in Age-Related Maculopathy Italian Study: two-year 

results of a randomized study. Eur J Opthalmol. March-April 2012. 

15. Maher TJ. Astaxanthin, Continuing Education Module. New Hope Institute of 

Healing;2000. 

16. Otsuka T, et al. Protective effects of a dietary carotenoid, astaxanthin, against light-

induced retinal damage. J Pharmacol Sci. 2013;123(3):209-18. 

17. Park JS, et al. Astaxanthin decreased oxidative stress and inflammation and enhanced 



immune response in humans. Nutr Metab (Lond). 2010;7:18. 

18. Akuffo KO, et al. Sustained supplementation and monitored response with differing 

carotenoid formulations in early age-related macular degeneration. Eye. May 2015. 

19. Bone RA, et al. Macular pigment response to a supplement containing meso-zeaxanthin, 

lutein and zeaxanthin. Nutr Metab (Lond). 2007.  

20. Anekonda TS, Adamus G. Resveratrol prevents antibody-induced apoptotic death of 

retinal cells through upregulation of Firt1 and Ku70. BMC Res Notes. December 1, 2008.  

21. Remsberg CM, et al. Pharmacometrics of pterostilbene: preclinical pharmacokinetics and 

metabolism, anticancer, anti-inflammatory, antioxidant, and analgesic activity. Phytother 

Res. 2008 Feb;22(2):169-79. 

22. Perecko T, et al. Structure-efficiency relationship in derivatives of stilbene. Comparison 

of resveratrol, pinosylvin and pterostilbene. Neuro Endocrinol Lett. 2008 Oct;29(5):802-

5. 

23. Currais A, et al. Modulation of p25 and inflammatory pathways by fisetin maintains 

cognitive function in Alzheimer’s disease transgenic mice. Aging Cell. 2014 

Apr;13(2):379-90. 

24. Antonetti DA, Klein R, Gardner TW. Diabetic retinopathy. NEJM. 2012 Mar 29; 

366(13):1227-39. 

25. Vitseva O, et al. Grape see and skin extracts inhibit platelet function and release of 

reactive oxygen intermediates. J Cardiovasc Pharmacol. 2005 Oct;46(4):445-51. 

26. Balu M, et al. Age-related oxidative protein damages in central nervous system of rats: 

modulatory role of grape seed extract.  Int J Dev Neurosci. 2005 Oct;23(6):501-7. 

27. Du J, Cullen JJ, Buettner GR. Ascorbic acid: chemistry, biology, and the treatment of 

cancer. Biochim Biophys Acta. 2012 Dec;1826(2):443-57. 

28. Age-Related Eye Disease Study Research Group. A randomized, placebo-controlled, 

clinical trial of high-dose supplementation with vitamins C and E, beta carotene, and zinc 

for age-related macular degeneration and vision loss: AREDS report no. 8. Arch 

Ophthalmol. 2001 Oct;119(10):1417-36. 

29. Falsini B, et al. Influence of saffron supplementation on retinal flicker sensitivity in early 

age-related macular degeneration. Investigations in Opththalmological and Visual 

Science. November 2010. 



30. Marangoni D, et al. Functional effect of Saffron supplementation and risk genotypes in 

early age-related macular degeneration: a preliminary report. Journal of Translational 

Medicine. September 2013. 

31. Alavizadeh SH, Hosseinzadeh H. Bioactivity assessment and toxicity of crocin: a 

comprehensive review. Food and Chemical Toxicology. February 2014. 

32. Corso L, et al. Saffron reduces ATP-induced retinal cytotoxicity by targeting P2X7 

receptors. Purinergic Signaling. March 2016. 

33. Broadhead GK, et al. Dietary modification and supplementation for the treatment of age-

related macular degeneration. Nutrition Reviews. July 2015. 

34. Broadhead GK, et al. Efficacy and Safety of Saffron Supplementation: Current Clinical 

Findings. Critical Reviews in Food Science and Nutrition. April 2015. 

35. Michael LD. Allen MJ. Nutritional supplementation, electrical stimulation and age 

related macular degeneration. J Orthomol Med. 1993: 8: 168-171. In this 7-year clinical 

study, 400 eyes with AMD, 78% of the eyes showed from 1-9 lines of improvement in 

reading of the visual acuity chart; Over 50% improved from 2-9 lines; 2 patients with 



retinal vein occlusion and swelling of the macula had dramatic improvement in vision. 

36. Reader AL, Halloran, G. Bioelectrical Stimulation in an Integrated Treatment for 

Macular Degeneration, RP, Glaucoma, CMV, and DR; Fourth Annual Symposium on 

Biological Circuits, Oct. 1997, 

Mankato University, MN.  In a 

two-year study involving 114 

patients, researchers 

investigated effects of 

microcurrent stimulation on 

patients with macular 

degeneration, retinitis 

pigmentosa and other retina 

problems. Of 18 patients with 

AMD, 16 showed 

improvement. Of 78 patients 

with retinitis pigmentosa, 62 

showed improvement. Of 18 

patients with other retinal 

problems, 16 showed 

improvement;14 other patients 

showed no improvement, but 

their condition stabilized and 

did not get worse as expected. 

Two other patients continued 

to lose vision, but at a slow 

rate. 

37. Wallace LB. The Treatment of Macular Degeneration and Other Retinal Diseases Using  

   Bioelectromagnetic Therapy. Journal of Optometric Phototherapy. March 1997. 

38. Paul E. The Treatment of Retinal Disease With MCS and Nutritional Supplementation, 

International Society for Low-Vision Research and rehabilitation at the Low Vision 

Congress in Gothenberg, Sweden 2002. 

39. O’Clock GD, Jarding JB. Electrotherapeutic device/protocol design considerations for 

visual disease applications. Engineering in Medicine and Biology Society, 2009. EMBC 

2009. Annual International Conference of the IEEE. 2009:2133-6. 

40. Chaikin L, et al. Microcurrent stimulation in the treatment of dry and wet macular 

degeneration. Clin Ophthalmol (Auckland, NZ). December 2015;9(1):2345-53. 

https://www.researchednutritionals.com


41. Muth et al. The effect of bilberry nutritional supplementation on night visual acuity and 

contrast sensitivity. Altern Med Rev. 2000 Apr;5(2):164-73. 

42. Is neuroprotective and has been shown to improve microcirculation. Mol Nutr Food Res. 

2009 Jul;53(7):869-77; Clin Chem. 2011 Nov;57(11):1524-33; Metabolism. 2000 

Jul;49(7):880-5; NeuroToxicology 28 (2007) 93–100. 

43. Christian P, et al. Vitamin A or Beta-Carotene Supplementation Reduces But Does Not 

Eliminate Maternal Night Blindness in Nepal. J. Nutr. September 1998. 

44. Lebuisson DA, et al. Presse Med. 1986 Sep 25;15(31):1556-8. 

45. Fies P, Dienel A. [Ginkgo extract in impaired vision - treatment with special extract EGb 

761 of impaired vision due to dry senile macular degeneration]. Wien Med Wochenschr, 

2002. (article in German) 

46. Arch Phys Med Rehabil. 2000 May;81(5):668-78. 

47. Induction of vascular endothelial growth factor by 4-hydroxynonenal and its prevention 

by glutathione precursors in retinal pigment epithelial cells. European Journal of 

Pharmacology. August 9, 2002; 

48. Sternberg, Davidson, Jones, et al. Invest Ophthalmol Vis Sci. 1993 Dec;34(13):3661-8. 

49. Deficiency of taurine, an amino acid, has been shown to lead to retinal degeneration and 

supplementing it has been used with some success to prevent, treat and stabilize retinal 

changes: Altern Med Rev. 1998 Apr;3(2):128-36; Oftalmol Zh. 1989;(8):463-5; Brain Res 

Rev. 1991 May-Aug;16(2):151-69; J Neurosci Res. 1987;18(4):602-14. 

50. Mares-Perlman JA, et al. Serum antioxidants and age-related macular degeneration in a 

population-based case-control study. Arch Ophthalmol. 1995 Dec;113(12):1518. 

51. Stefanova NA, et al. Potential of melatonin for prevention of age-related macular 

degeneration: experimental study (in Russian), Advances in Gerontology. 2013. 

52. Yi C, et al. Effects of melatonin in age-related macular degeneration. Ann N Y Acad Sci. 

2005 Dec;1057:384-92. 

53. Jarrett SG, Boulton ME. Consequences of oxidative stress in age-related macular 

degeneration. Mol Aspects Med. 2012 Aug;33(4):399–417. 

54. Green tea extract has excellent scavenging reactive oxygen species such as superoxide 

and the hydroxyl and peroxyl radical. Chem Res Toxicol . 2003 Sep;16(9):1155-61; 

Addict Biol. 2002 Jul;7(3):307-14; Arch Biochem Biophys. 1999 Feb 1;362(1):79-86; 



Phytother Res. 2010 Apr;24(4):503-9; Food Chem Toxicol. 201 Apr;48(4):1032-9; Free 

Radic Biol Med. 2003 Mar 15;34(6):648-62; Biophys J. 2009 Feb;96(3):1026-35. 

55. Study findings strongly suggested that an appropriate combination acetyl-L-carnitine, n-3 

fatty acids, and coenzyme Q10 which affect mitochondrial lipid metabolism may improve 

and subsequently stabilize visual functions, and it may also improve fundus alterations in 

patients affected by early AMD. Ophthalmologica. 2005 May-Jun;219(3):154-66. 

56. Feher J, et al. Improvement in visual functions and fundus alterations in early age-related 

macular degeneration treated with a combination of acetyl-L-carnitine, n-3 fatty acids, 

and coenzyme Q10. Ophthalmologica. May-June 2005. 

57. There is an association between both low serum selenium levels and current smoking 

status and the development of age-related macular degeneration.  Mayer, et al. Acta 

Ophthalmol Scand. 1998 Feb;76(1):62-7.  

58. Tsang NC, et al. Serum levels of antioxidants and age-related macular degeneration. 

       Doc Ophthalmol. 1992;81(4):387–400. 

59. The researchers found that daily supplementation with the milk/goji formulation 

increased the levels of zeaxanthin in the blood and protected from additional drusen 

formulation or loss of pigmentation. Bucheli P, et al. Goji berry effects on macular 

characteristics and plasma antioxidant levels. Optometry and Visual Science. February 

2011. 

60. Zhuang P, et al. Effect of quercetin on formation of choroidal neovascularization (CNV) 

in age-related macular degeneration (AMD). Eye Sci. March 2011;26(1):23-9. 

61. Benavente-Garcia O, Castillo J. Update on uses and properties of citrus flavonoids: new 

findings in anticancer, cardiovascular, and anti-inflammatory activity. J Agric Food 

Chem. Aug 13, 2008;56(15):6185-205. 

62. Saberi-Karimian M, et al. Vascular endothelial growth factor: An important molecular 

target of curcumin. Crit Rev Food Sci Nutr. August 2017; 30:1-14. 

63. Park SI, et al. Anti-apoptotic effects of Curcuma longa L. extract and its curcuminoids 

against blue light-induced cytotoxicity in A2E-laden human retinal pigment epithelial 

cells. J Pharm Pharacol. March 2017;69(3):334-340. 

64. Zhu W, et al. Effect of curcumin on aging retinal pigment epithelial cells. Drug Des 

Devel Ther. September 2015; 25;9:5337-44. 

65. Shay J, et al. Molecular Mechanisms and Therapeutic Effects of (−)-Epicatechin and 



Other Polyphenols in Cancer, Inflammation, Diabetes, and Neurodegeneration. Oxid Med 

Cell Logev. 2015: 181260. 

66. https://chriskresser.com/how-too-much-omega-6-and-not-enough-omega-3-is-making-us-

sick/ 

67. Liew G, et al. The association of aspirin use with age-related macular degeneration. 

JAMA Internal Medicine. 2013;173(4):258-64. 

68. Andriessen EM, et al. Gut microbiota influences pathological angiogenesis in obesity-

driven choroidal neovascularization. EMBO Molecular Medicine. December, 2016. 

69. Rowan S, et al. Involvement of a gut-retina axis in protection against dietary glycemia-

induced age-related macular degeneration. Proceedings of the National Academy of 

Science, USA. May 2017. Researchers have noted that the inability of the body to 

properly process sugar, leading to advanced glycation (bonding of sugar molecules with 

proteins and other molecules), contributes to development of macular degeneration. This 

study concluded that the health of gut microbiota was a factor in the ability of the body to 

process sugars and that this ability was hampered in a high-glycemia diet. 

70. Less polyunsaturated fat in one's diet may help protect against age-related macular 

degeneration (AMD), according to results of the Carotenoids in Age-Related Eye Disease 

Study. Reference: Arch Ophthalmol. 2009 Nov;127(11):1483-93. 

71. Chiu CJ, et al. Dietary carbohydrate and the progression of age-related macular 

degeneration: A prospective study from the Age-Related Eye Disease Study. Am J Clin 

Nutr. 2007;86(4):1210-8. 

72. www.jackkruse.com/quatum-biology-5-coherent-water 

73. www.ncbi.nlm.nih.govpubmed/259550246 

74. https://www.jackkruse.com/emf-5-what-are-the-biologic-effects-of-emf/ 

75. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734149/ 

76. www.jackkruse.com/emf-1 

 

 

https://chriskresser.com/how-too-much-omega-6-and-not-enough-omega-3-is-making-us-sick/
https://chriskresser.com/how-too-much-omega-6-and-not-enough-omega-3-is-making-us-sick/
http://www.jackkruse.com/quatum-biology-5-coherent-water
http://www.ncbi.nlm.nih.govpubmed/259550246
https://www.jackkruse.com/emf-5-what-are-the-biologic-effects-of-emf/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4734149/
http://www.jackkruse.om/emf-1
https://www.townsendletter.com/

