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Micronutrient Therapy for Diabetic Retinopathy (DR) 

 

Most chronic illnesses worsen due to a lack of essential micronutrients, with their absorption 
and metabolism impaired by age, diet and genetic polymorphisms. Vitamins and minerals have 
properties which increase the elasticity of blood vessels. As a result, they are particularly 
important for patients with Type 1 and Type 2 diabetes, since their arteries harden due to 
elevated glucose levels and resultant thickening of the basement membrane arising from 
crosslinking of advanced glycation end-products (AGE) with collagen compounds. 
Compensating for a lack of micronutrients is a safe, simple and cost-efficient method of 
addressing vascular diseases such as Diabetic Retinopathy (DR), where the tiny capillary 
vessels in the retina are damaged. In cases of DR it is also important to prevent elevated levels 
of homocysteine in patients’ blood plasma (Hcy), as this also damages blood vessels. Elevated 
homocysteine levels may be the result of insufficient B-vitamins or also due to mutations in the 
methylenetetrahydrofolate reductase (MTHFR) gene. Insufficient supply of antioxidants 
quickly has a negative impact in cases of DR since the retina is the part of the body with the 
highest level of metabolic activity. Oxidative stress occurs in mitochondria when the quantity 
of reactive oxygen species created during metabolism overwhelms intrinsic antioxidant 
capacity.  

Which micronutrients and in what dosage should the doctor recommend to patients with DR? 
Researchers reviewed over 200 studies and published their findings in Eye and Vision in June 
2020*. The influence of vitamins A, B1, B2, B3, B5, B6, B7, B9, B12, C, D, and E was 
considered as well as the impact of antioxidants lutein and zeaxanthin and zinc as an important 
factor for the immune system, a shortage of which is linked to the development of metabolic 
syndrome, diabetes and resultant microvascular damage, as well as the role of 
n-acetylcysteine and alpha-lipoic acid; sulphur compounds are important for the development 
of glutathione. However, recommendations on dosage as a result of the studies can only be 
made for the materials set out in the table. In some cases they far exceed the recommended 
doses for healthy individuals as disease necessitates increased intake.  

Many studies showed that combinations of micronutrients were more effective than the intake 
of an individual supplement. Vitamin E was more effective when combined with vitamin C, it 
was shown. Both vitamins act as antioxidants which reduce oxidative stress via increased 
nitrogen oxide (NO) levels. Vitamin D enables upregulation of the absorption of folate in the 
intestine and folate transport across the blood–brain barrier. L-methylfolate combined with B2, 
B6 as P5P, B12 and betaine were seen to lower homocysteine (Hcy) levels and reduce or 
reverse DR. Optimal combinations of vitamins B1, B2, B6, C, D3, L-methylfolate (B9), 
methylcobalmin (B12), natural vitamin E, vitamin C, lutein and zeaxanthin and n-acetylcysteine 
to protect the retina and choroid are already available as products and have been tested in 
clinical studies. One of those is Ocufolin®, a Food for Special Medical Purposes (FSMP) which 
«reduces ischaemia and microangiopathy in the retina of patients». In addition to necessitating 
increased micronutrients, MTHFR-gene variants can also lead to impaired Hcy methylation. 
The vitamins and antioxidants in Ocufolin combine to counteract the critical metabolic 
processes which can lead to elevated Hcy levels, ischaemia and oxidative stress. In studies of 
patients with Type 1 and Type 2 diabetes, homocysteine levels were lowered by more than 
30% and a significant improvement was recorded even among patients with longer-duration 
DR.  
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Micronutrient  Recommended daily dose ● Directions for Use and Warnings 
Zinc Dose in line with AREDS** study ● Slight zinc insufficiency. Zinc levels decline 

progressively in line with duration of diabetes and the severity of DR. 

Lutein and 
Zeaxanthin 

10 mg lutein and 2 mg zeaxanthin act as strong antioxidants in the macula. 
Studies lasting 2 years showed optimal dosage can also be higher. 

Vitamin B1 
(Thiamin) 

Doses of 50-100 mg are safe and support neuroprotection as well as helping in 
the treatment and prevention of vascular disease ● No upper intake level due to 
low toxicity. 

Vitamin B2 
(Riboflavin) 

Small doses used for DR, but long-term treatment with 400 mg is common for 
migraine. Deficiency frequently caused by C677T polymorphism of the MTHFR 
gene. ● No upper intake level due to low toxicity. 

Vitamin B3 
(Niacin) 

14-30 mg ● Warning: high doses can lead to or worsen diabetes  

Vitamin B7 
(Biotin, Vitamin 
H) 

Adults: 30 mg ● Should not be taken less than 72 hrs before biotin-streptavidin 
lab tests (e.g. TSH, vitamin D) as it can affect the results ● No upper intake 
level due to low toxicity. 

Vitamin B9  
Folate und L-
methylfolate 

Doses above 1 mg should be taken with l-methylfolate, the natural bioactive 
form of folate. Folic acid is only active when it is converted to l-methylfolate. ● 
No upper intake level for naturally occurring folates, but maximum 1 mg  for 
synthetic folic acid, since neurological problems can be caused by lack of B12.  

Vitamin B12 
(Cobalmin) 

The recommended minimum quantity of 2-4 µg for healthy individuals via 
passive absorption is too low. 500-1000 µg are recommended ● Metformin 
impairs the absorption of B12 from foodstuffs ● Unlike cyanocobalamin, 
methylcobalmin is not toxic when taken in higher doses and is more effective.   

Vitamin D Intake of up to 4000 IU (100 µg) of vitamin D3 can be used alongside any folate 
therapy, as long as the serum vitamin D level is not above the 50th percentile ● 
A vitamin D level above 30 ng/ml reduces the likelihood of DR. 

Trimethylglycine 
(TMG, Betaine) 

Additional intake of 500-3000 mg on top of the 500-2000 mg absorbed from 
foodstuffs lowered the Hcy level of healthy individuals, a further small reduction 
was achieved via an intake of 6000 mg. 

Vitamin E  
(Tocopherol) 

Retinal blood-flow improved with additional intake of 1800 IU (1620 mg) ● 
Natural vitamin E is more effective than a synthetic racemic mixture. 

 

*Source: https://eandv.biomedcentral.com/articles/10.1186/s40662-020-00199-y 

Shi, C., Wang, P., Airen, S. et al. Nutritional and medical food therapies for diabetic 

retinopathy. Eye and Vis 7, 33 (2020). https://doi.org/10.1186/s40662-020-00199-y 

This year marks the 19th time that Bascom Palmer Eye Institute is ranked the #1 eye 
hospital in the country as published in U.S. News & World Report’s Best 
Hospitals issue. Ophthalmology Times ranked Bascom Palmer the best overall 
ophthalmology program in the nation with the best eye hospital and the best clinical and 
residency programs. Additionally, many of our doctors are listed in Castle Connolly’s 
America’s Top Doctors.  

https://umiamihealth.org/en/bascom-palmer-eye-institute/about-bascom-palmer 

 

** AREDS= Age-Related Eye Disease Study  
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