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ABSTRACT 

In modern pharmacological medicine, saffron is used for various purposes due to its antioxidant effect. This study evaluated 
retinal function after treatment with saffron supplementation during a follow-up period of 6 months to provide further 
insight into the efficacy and safety considerations of this treatment. Sixty patients with wet or dry age-related macular 
degeneration (AMD) were randomly assigned to receive oral saffron 30 mg/d or placebo supplementation for 6 months. 
Optical coherence tomography (OCT), electroretinography (ERG), fluorescein angiography, and visual acuity testing were 
performed at baseline and 3 and 6 months after treatment. The main outcome measures were OCT, ERG amplitude, and 
implicit time. Six months after treatment, no statistically significant decrease in OCT results was observed between the 
groups with dry AMD (P = 0.282). However, there was a statistically significant increase in ERG results between the groups at 
3 months after treatment (P = 0.027). In addition, there was a significant decrease in OCT results between groups with wet 
AMD at the follow-up (P = 0.05). Finally, there was a significant increase in ERG findings between the groups with wet AMD 
at 3 months after treatment (P = 0.01), but these changes decreased at 6 months after treatment (P = 0.213). Daily 
supplementation with 30 mg of saffron for 6 months may result in a mid-term, significant improvement in retinal function in 
patients with AMD. 
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Introduction 

In western countries, age-related macular degeneration 
(AMD) is the leading cause of visual impairment in people 
aged 55 years or older, (1-5) and the prevalence of this 
disease is expected to increase globally because of 
demographic and epidemiologic transitions (6-8). None 
of the current therapeutic strategies optimally improve 

visual acuity, especially in those with the neovascular 
form of AMD (8-12); moreover, results are usually 
unsatisfactory and require frequent retreatments (9-12). 
Although numerous medical and surgical modalities for 
AMD are under investigation, none have yet provided 
satisfactory effects regarding the development of 
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advanced AMD (13-17). The use of herbal drugs by 
patients has considerably increased in the past few 
decades, and physicians’ interest in these agents is 
increasing owing to the fewer side effects, better 
tolerability, and equal efficacy compared to conventional 
medications. Before such alternative therapies can be 
used ethically or effectively, however, it is crucial to 
examine traditional herbal compounds through the lens 
of modern scientific investigation. Crocus sativus L., 
commonly known as saffron, is a perennial stemless herb 
of the Iridaceae family that principally grows in 
Mediterranean countries, especially Iran (18). Modern 
pharmacological studies have demonstrated that saffron 
extract and its active constituents may have anti-tumor, 
radical scavenger, memory-enhancing, and hypolipidemic 
properties (18-22). Recent research has highlighted the 
importance of antioxidant therapy in preventing 
oxidative stress-induced neuronal damage, and it has 
been hypothesized that the saffron extract may be a 
useful treatment option for AMD because of its powerful 
antioxidant effects (23-25). In addition to its antioxidant 
and anti-inflammatory properties, studies have 
suggested that it may protect against retinal stress (26, 
27). Results from the Age-Related Eye Disease Study 
(AREDS) showed that antioxidant supplementation may 
prevent or lessen the development of AMD in any stage 
of the disease (28). Several potential antioxidants are not 
studied in current clinical trials; therefore, we decided to 
study the efficacy and safety of saffron supplementation 
with respect to retinal function and AMD treatment using 
a placebo-controlled, double-blind, randomized 
controlled trial. 

MATERIALS AND METHODS 

This randomized, double-blind, placebo-controlled study 
was approved by the Ethics Committee of the Eye 
Research Center at Farabi Eye Hospital and has been 
registered in the Iranian National Registry for Clinical 
Trials (IRCT 201205219820N1). Signed informed consent 
was obtained from all participants before enrolment. 
Thirty patients with dry AMD and 30 with wet AMD were 
recruited from the Retina Clinic at Farabi Eye Hospital 
between June 2011 and March 2012. Inclusion criteria 
were a minimum age of 65 years, a physical status class 
of I-II based on the American Society of 
Anaesthesiologists classification system, a clinical 
diagnosis of dry or wet AMD confirmed by fluorescein 

angiography, best corrected visual acuity between 
20/400 and 20/40 in the study eye, and clear optical 
media. Patients were excluded if they had cataracts, 
glaucoma, corneal opacities, any sign of retinal or optic 
nerve disease other than AMD, or systemic disease. A 
patient flowchart according to the CONSORT statement is 
summarized in Figure 1. 

All participants with wet AMD received monthly 
intravitreous bevacizumab (IVB) injections for 3 months 
according to the standard protocol of the American 
Academy of Ophthalmology (29). Patients were then 
randomly allocated to either the treatment group 
(saffron group) or the control group (placebo group) 
using computer-generated numbers in sealed envelopes. 
The saffron group received a daily dose of 2 oral saffron 
capsules (Saffro Mood), each containing 15 mg of saffron 
extract, donated by Green Plants of Life Co. (IMPIRAN; 
Tehran, Iran) for 6 months. Control patients received 
placebo capsules, shaped similarly to the saffron 
capsules, with the same dose and duration. Patients 
were not permitted to consume other nutrients or 
supplements that could affect outcome measures during 
the study period. Patient compliance was checked 
weekly by telephone. For all patients, optical coherence 
tomography (OCT), electroretinography (ERG), and 
fluorescein angiography (FA) were performed at baseline 
and at 3- and 6-month follow-up visits. Primary outcome 
measures were based on macular thickness and ERG 
amplitude values. During the entire course of the trial, no 
other systemic pharmacologic agents were administered. 
All examinations and assessments were performed by a 
single ophthalmologist. All individuals involved in the 
study, including those who administrated the 
medications and performed the examinations, as well as 
the enrolled patients, were blinded to the assigned 
treatment groups as each treatment group was referred 
to according to a binary code. 

 

Statistics 

Data were analyzed using SPSS software version 21. 
Quantitative data were analyzed using the student t-Test 
and are described as the mean ± SD. The effect of time 
was assessed using repeated measures analysis of 
variance (repeated measures ANOVA). A P-value < 0.05 
was considered statistically significant. 
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Figure 1. CONSORT 2010 flow diagram 

 

RESULTS

Of the 60 participants who initially enrolled, 40 patients 
completed the study: 21 patients in the saffron group (12 
patients with dry AMD and 9 with wet AMD) and 19 
patients in the placebo group (7 patients with dry AMD 
and 12 patients with wet AMD). The enrolled patients 
included 16 women and 24 men, and there were no 
significant gender differences between the saffron and 
placebo groups (P = 0.583). Mean age did not differ 
significantly between saffron and placebo groups for 
patients with dry AMD (68.4 ± 4.7 and 63.0 ± 6.8 years, 
respectively, P = 0.52) or wet AMD (66.8 ± 5.7 and 69.3 ± 
9.2 years, respectively, P = 0.56). Additionally, 7 patients 
were smokers and there was no significant inter-group 
difference in the number of smoking patients (P = 0.426). 
Table 1 summarizes our study findings in terms of 

macular thickness and ERG amplitude in each study 
group as well as the results of inter-group comparisons 
using independent t-tests and repeated measures 
ANOVA. Six months after treatment began, changes in 
macular thickness were significantly different between 
the saffron and placebo groups for patients with wet 
AMD (P = 0.05) but not those with dry AMD (P = 0.28). 
The trend for changes in macular thickness is illustrated 
in Figure 2. ERG amplitude changes were significantly 
different between the saffron and placebo groups at 3 
months in patients with dry AMD (P = 0.03) compared to 
wet AMD (P = 0.007), but these inter-group differences 
were no longer significant at 6 months (P = 0.12 and P = 
0.26, respectively). 
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Figure 2. Trend of changes in macular thickness (micron) from 
baseline to 6 months in the treatment (saffron) and control 
(placebo) groups of patients with dry and wet age-related 
macular degeneration (AMD). 

 

Figure 3 illustrates the trend for changes in ERG 
amplitude. According to the results of the repeated 
measures analysis, a significant effect between the 
saffron and placebo groups was only observed for ERG 
amplitude in patients with dry AMD (P = 0.05). No major 
side effects were observed among patients in either the 

saffron or the placebo group, and no patient reported 
severe complications, such as bleeding. 

 

Figure 3. Trend of changes in electroretinogram amplitude 
(Mvolt) from baseline to 6 months in the treatment (saffron) 
and control (placebo) groups of patients with dry and wet age-
related macular degeneration (AMD). 

 

Table 1. Inter-group comparisons of macular thickness (micron) and electroretinogram (ERG) amplitude (Mvolt) from baseline to 6 
months in the treatment (saffron) and control (placebo) groups of patients with dry and wet age-related macular degeneration (AMD). 

 Dry AMD Wet AMD 

 
Baseline 3 months 6 months 

P 
value* 

Baseline 3 months 6 months 
P 

value* 

Macular 
thickness  

   0.58    0.12 

Saffron group 
227.92 ± 

31.5 
228 ± 28.3 

225.64 ± 
30.3 

 
371.83 ± 

41.3 
283.87 ± 

4.3 
269.25 ± 

3.7 
 

Placebo 
group 

239.87 ± 
37.4 

231.6 ± 
24.6 

238.54 ± 
22.3  

381.55 ± 
48.5 

291.33 ± 
4.9 

228.47 ± 
8.9  

P value** 0.32 0.58 0.28 
 

0.49 0.84 0.05 
 

ERG 
amplitude 

   0.05    0.21 

Saffron group 100.68±31.3 
102.14 ± 

3.1 
102.9 ± 3.1  80.45 ± 3.5 

80.97 ± 
0.27 

81.53 ± 2.8  

Placebo 
group 

85.88 ± 35.4 89.8 ± 3.5 89.6 ± 3.5  76.38 ± 2.1 
79.92 ± 

0.21 
79.42 ± 2.1 

 

P value** 0.20 0.03 0.12  0.63 0.007 0.26  
* P value for the effect of time in the repeated measures analysis of variance; ** P value for group comparisons with independent t-tests. 

 

DISCUSSION

In this study, we demonstrated the efficacy of saffron 
supplementation for improving retinal function after 3 
months of daily treatment in patients with AMD. In 
addition, our results suggest that saffron 

supplementation, when combined with intravitreal 
bevacizumab, may significantly improve macular 
thickness in patients with wet AMD after 6 months of 
daily treatment. Our results are in agreement with other 
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studies with similar follow-up durations that showed a 
significant improvement in retinal function in association 
with antioxidant supplementation (30-35). In addition, 
the results of the present study may be confidently 
attributed to saffron supplementation since the 
distribution of known risk factors (i.e., smoking) was 
similar in both groups. In our study, ERG amplitude 
recordings were significantly increased in the saffron 
group after 3 months of treatment, but these changes 
were not significant at 6 months. According to other 
studies, (36-39) response to treatment in patients with 
retinal degenerative disease is often initially impressive 
but usually declines with time, so the results of our study 
are consistent with this trend. We can assume that the 
improvements in retinal function observed in this study 
are related to the activity of chemical components of 
saffron, specifically to the important role of crocin, and 
antioxidant derivatives of carotenoids. We hypothesize 
that the ERG changes observed in the present study 
indicate that mid-term saffron supplementation may 
reduce photoreceptor damage induced by chronic 
oxidative injury. (39-41). Based on existing hypotheses, 
these components have the potential to act as protective 
factors against oxidative damage for aging and AMD 
retinas, whose disease pathophysiology has been linked 
to light-induced oxidative damage to the outer retina (27, 
28, 40). 

In patients with WET type AMD, macular thickness 
decreased after 3 months and after 6 months in both the 
saffron and placebo groups. This reduction could be 
explained by the use of intravitreous bevacizumab (IVB), 
but these changes were significant in the saffron group, 
especially in the sixth month. The reason for this 
increased reduction in macular thickness is not clear, 
however, but we hypothesize that the neuroprotective 
properties of saffron or the action of saffron on retinal 
pigment epithelial (RPE) cells may play a role. Therefore, 
more extensive research at the cellular level is warranted 

to reveal the mechanism behind this phenomenon. In 
our study, objective improvement in visual acuity was 
not found in either the saffron or the placebo group, 
although patients in the saffron group frequently gave 
subjective reports of better vision as well as reports of 
increased general wellbeing. As a result, patients in this 
treatment group stated that they planned to continue 
taking the drug for longer periods. This may be related to 
the reported antidepressant properties of saffron. Since 
it has been shown that AMD is associated with 
depression (30% of patients with AMD are depressed), 
(32, 42)

 
saffron may serve a dual purpose in this patient 

population. Changes in the severity of AMD related to 
saffron supplementation at the end of the study period. 
We found that patients with a more advanced disease 
state received a greater benefit as evidenced by 
significant changes in ERG findings. However, these 
changes could not be proven statistically due to the small 
sample size. As such, future studies with a larger sample 
size are required. In conclusion, daily supplementation 
with 30 mg of saffron for 6 months was associated with 
statistically significant changes in macular OCT and ERG 
parameters in patients with both dry and wet AMD. 
Saffron supplementation may induce a mid-term, 
significant improvement in retinal function in AMD. The 
authors propose further research regarding saffron 
supplementation in clinical practice. 

 

DISCLOSURE 

Conflicts of Interest: None declared. 

No funding or sponsorship was received for this study. All 
the aforementioned authors met the International 
Committee of Medical Journal Editors (ICMJE) criteria for 
authorship for this manuscript, take responsibility for the 
integrity of the work as a whole, and have provided 
approval for the revised manuscript to be published. 

 

REFERENCES

1. Bethesda M. National Advisory Eye Council: Report of the 

Retinal Diseases Panel: Vision Res: A National Plan, 1994–

1998. USA: United States Dept of Health and Human 

Services, 1993. 

2. Klein R, Wang Q, Klein BE, Moss SE, Meuer SM. The 

relationship of age-related maculopathy, cataract, and 

glaucoma to visual acuity. Invest Ophthalmol Vis Sci. 

1995;36(1):182-91. PMID: 7822146 

3. Attebo K, Mitchell P, Smith W. Visual acuity and the causes 

of visual loss in Australia. The Blue Mountains Eye Study. 

Ophthalmology. 1996;103(3):357-64. PMID: 8600410 

4. Klaver CC, Wolfs RC, Vingerling JR, Hofman A, de Jong PT. 

Age-specific prevalence and causes of blindness and visual 

impairment in an older population: the Rotterdam Study. 

Arch Ophthalmol. 1998;116(5):653-8. PMID: 9596502 

5. Kocur I, Resnikoff S. Visual impairment and blindness in 

Europe and their prevention. Br J Ophthalmol. 

2002;86(7):716-22. PMID: 12084735 

6. Kyo T, Yuzawa M, Tochigi K, Yamaguchi T, Shimozuma K, 

Fukuhara S, et al. [Assessment of the quality of life in 

patients with age-related macular degeneration 1 year after 

http://www.ncbi.nlm.nih.gov/pubmed/7822146
http://www.ncbi.nlm.nih.gov/pubmed/8600410
http://www.ncbi.nlm.nih.gov/pubmed/9596502
http://www.ncbi.nlm.nih.gov/pubmed/12084735


 
 

Med Hypothesis Discov Innov Ophthalmol. 2016; 5(1)  
 

37 SAFFRON SUPPLEMENTATION IN AGE-RELATED MACULAR DEGENERATION 

photodynamic therapy]. Nippon Ganka Gakkai Zasshi. 

2007;111(4):315-21. PMID: 17461036 

7. Schmidt-Erfurth UM, Pruente C. Management of 

neovascular age-related macular degeneration. Prog Retin 

Eye Res. 2007;26(4):437-51. PMID: 17512238 

8. Giuliari GP, Ciardella AP. The new face of age-related 

macular degeneration. Can J Ophthalmol. 2007;42(4):629-

30. PMID: 17641716 

9. Blumenkranz MS, Bressler NM, Bressler SB, Donati G, Fish 

GE, Haynes LA, et al. Verteporfin therapy for subfoveal 

choroidal neovascularization in age-related macular 

degeneration: three-year results of an open-label extension 

of 2 randomized clinical trials--TAP Report no. 5. Arch 

Ophthalmol. 2002;120(10):1307-14. PMID: 12365909 

10. Gillies MC, Simpson JM, Luo W, Penfold P, Hunyor AB, Chua 

W, et al. A randomized clinical trial of a single dose of 

intravitreal triamcinolone acetonide for neovascular age-

related macular degeneration: one-year results. Arch 

Ophthalmol. 2003;121(5):667-73. PMID: 12742844 

11. Gragoudas ES, Adamis AP, Cunningham ET, Jr., Feinsod M, 

Guyer DR, Group VISiONCT. Pegaptanib for neovascular 

age-related macular degeneration. N Engl J Med. 

2004;351(27):2805-16. PMID: 15625332 

12. Spaide R. New treatments for AMD. Ophthalmology. 

2006;113(1):160-1; author reply 1-2. PMID: 16389111 

13. Fine SL, Berger JW, Maguire MG, Ho AC. Age-related 

macular degeneration. N Engl J Med. 2000;342(7):483-92. 

PMID: 10675430 

14. Olk RJ, Friberg TR, Stickney KL, Akduman L, Wong KL, Chen 

MC, et al. Therapeutic benefits of infrared (810-nm) diode 

laser macular grid photocoagulation in prophylactic 

treatment of nonexudative age-related macular 

degeneration: two-year results of a randomized pilot study. 

Ophthalmology. 1999;106(11):2082-90. PMID: 10571341 

15. Friberg TR. Laser photocoagulation of eyes with drusen: will 

It help? Semin Ophthalmol. 1999;14(1):45-50. PMID: 

10790574 

16. Laser treatment in eyes with large drusen. Short-term 

effects seen in a pilot randomized clinical trial. Choroidal 

Neovascularization Prevention Trial Research Group. 

Ophthalmology. 1998;105(1):11-23. PMID: 9442774 

17. Bressler NM. Submacular surgery. New information, more 

questions. Arch Ophthalmol. 1997;115(8):1071-2. PMID: 

9258232 

18. Abdullaev FI, Espinosa-Aguirre JJ. Biomedical properties of 

saffron and its potential use in cancer therapy and 

chemoprevention trials. Cancer Detect Prev. 

2004;28(6):426-32. PMID: 15582266 

19. Ríos JL, Recio MC, Giner RM, Máñez S. An Update Review of 

Saffron and its Active Constituents. Phytother Res. 

1996;10(3):189-93.  

20. Akhondzadeh S, Fallah-Pour H, Afkham K, Jamshidi AH, 

Khalighi-Cigaroudi F. Comparison of Crocus sativus L. and 

imipramine in the treatment of mild to moderate 

depression: a pilot double-blind randomized trial 

[ISRCTN45683816]. BMC Complement Altern Med. 

2004;4:12. PMID: 15341662 

21. Akhondzadeh S, Tahmacebi-Pour N, Noorbala AA, Amini H, 

Fallah-Pour H, Jamshidi AH, et al. Crocus sativus L. in the 

treatment of mild to moderate depression: a double-blind, 

randomized and placebo-controlled trial. Phytother Res. 

2005;19(2):148-51. PMID: 15852492 

22. Noorbala AA, Akhondzadeh S, Tahmacebi-Pour N, Jamshidi 

AH. Hydro-alcoholic extract of Crocus sativus L. versus 

fluoxetine in the treatment of mild to moderate depression: 

a double-blind, randomized pilot trial. J Ethnopharmacol. 

2005;97(2):281-4. PMID: 15707766 

23. Urano S, Asai Y, Makabe S, Matsuo M, Izumiyama N, 

Ohtsubo K, et al. Oxidative injury of synapse and alteration 

of antioxidative defense systems in rats, and its prevention 

by vitamin E. Eur J Biochem. 1997;245(1):64-70. PMID: 

9128725 

24. Yamamoto T, Yuki S, Watanabe T, Mitsuka M, Saito KI, 

Kogure K. Delayed neuronal death prevented by inhibition 

of increased hydroxyl radical formation in a transient 

cerebral ischemia. Brain Res. 1997;762(1-2):240-2. PMID: 

9262182 

25. Bastianetto S, Ramassamy C, Poirier J, Quirion R. 

Dehydroepiandrosterone (DHEA) protects hippocampal 

cells from oxidative stress-induced damage. Brain Res Mol 

Brain Res. 1999;66(1-2):35-41. PMID: 10095075 

26. Maccarone R, Di Marco S, Bisti S. Saffron supplement 

maintains morphology and function after exposure to 

damaging light in mammalian retina. Invest Ophthalmol Vis 

Sci. 2008;49(3):1254-61. PMID: 18326756 

27. Natoli R, Zhu Y, Valter K, Bisti S, Eells J, Stone J. Gene and 

noncoding RNA regulation underlying photoreceptor 

protection: microarray study of dietary antioxidant saffron 

and photobiomodulation in rat retina. Mol Vis. 

2010;16:1801-22. PMID: 20844572 

28. Age-Related Eye Disease Study Research G. 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;119(10):1417-

36. PMID: 11594942 

29. Smith W, Mitchell P, Webb K, Leeder SR. Dietary 

antioxidants and age-related maculopathy: the Blue 

Mountains Eye Study. Ophthalmology. 1999;106(4):761-7. 

PMID: 10201600 

30. Seddon JM, Hennekens CH. Vitamins, minerals, and macular 

degeneration. Promising but unproven hypotheses. Arch 

Ophthalmol. 1994;112(2):176-9. PMID: 8311768 

http://www.ncbi.nlm.nih.gov/pubmed/17461036
http://www.ncbi.nlm.nih.gov/pubmed/17512238
http://www.ncbi.nlm.nih.gov/pubmed/17641716
http://www.ncbi.nlm.nih.gov/pubmed/12365909
http://www.ncbi.nlm.nih.gov/pubmed/12742844
http://www.ncbi.nlm.nih.gov/pubmed/15625332
http://www.ncbi.nlm.nih.gov/pubmed/16389111
http://www.ncbi.nlm.nih.gov/pubmed/10675430
http://www.ncbi.nlm.nih.gov/pubmed/10571341
http://www.ncbi.nlm.nih.gov/pubmed/10790574
http://www.ncbi.nlm.nih.gov/pubmed/10790574
http://www.ncbi.nlm.nih.gov/pubmed/9442774
http://www.ncbi.nlm.nih.gov/pubmed/9258232
http://www.ncbi.nlm.nih.gov/pubmed/9258232
http://www.ncbi.nlm.nih.gov/pubmed/15582266
http://www.ncbi.nlm.nih.gov/pubmed/15341662
http://www.ncbi.nlm.nih.gov/pubmed/15852492
http://www.ncbi.nlm.nih.gov/pubmed/15707766
http://www.ncbi.nlm.nih.gov/pubmed/9128725
http://www.ncbi.nlm.nih.gov/pubmed/9128725
http://www.ncbi.nlm.nih.gov/pubmed/9262182
http://www.ncbi.nlm.nih.gov/pubmed/9262182
http://www.ncbi.nlm.nih.gov/pubmed/10095075
http://www.ncbi.nlm.nih.gov/pubmed/18326756
http://www.ncbi.nlm.nih.gov/pubmed/20844572
http://www.ncbi.nlm.nih.gov/pubmed/11594942
http://www.ncbi.nlm.nih.gov/pubmed/10201600
http://www.ncbi.nlm.nih.gov/pubmed/8311768


 
 

Med Hypothesis Discov Innov Ophthalmol. 2016; 5(1)  
 

38 SAFFRON SUPPLEMENTATION IN AGE-RELATED MACULAR DEGENERATION 

31. Cho E, Stampfer MJ, Seddon JM, Hung S, Spiegelman D, 

Rimm EB, et al. Prospective study of zinc intake and the risk 

of age-related macular degeneration. Ann Epidemiol. 

2001;11(5):328-36. PMID: 11399447 

32. Newsome DA, Swartz M, Leone NC, Elston RC, Miller E. Oral 

zinc in macular degeneration. Arch Ophthalmol. 

1988;106(2):192-8. PMID: 3277606 

33. Parisi V, Tedeschi M, Gallinaro G, Varano M, Saviano S, 

Piermarocchi S, et al. Carotenoids and antioxidants in age-

related maculopathy italian study: multifocal 

electroretinogram modifications after 1 year. 

Ophthalmology. 2008;115(2):324-33 e2. PMID: 17716735 

34. Falsini B, Piccardi M, Minnella A, Savastano C, Capoluongo 

E, Fadda A, et al. Influence of saffron supplementation on 

retinal flicker sensitivity in early age-related macular 

degeneration. Invest Ophthalmol Vis Sci. 2010;51(12):6118-

24. PMID: 20688744 

35. Giaccio M. Crocetin from saffron: an active component of 

an ancient spice. Crit Rev Food Sci Nutr. 2004;44(3):155-72. 

PMID: 15239370 

36. Teikari JM, Laatikainen L, Virtamo J, Haukka J, Rautalahti M, 

Liesto K, et al. Six-year supplementation with alpha-

tocopherol and beta-carotene and age-related 

maculopathy. Acta Ophthalmol Scand. 1998;76(2):224-9. 

PMID: 9591958 

37. Stur M, Tittl M, Reitner A, Meisinger V. Oral zinc and the 

second eye in age-related macular degeneration. Invest 

Ophthalmol Vis Sci. 1996;37(7):1225-35. PMID: 8641826 

38. Luke M, Warga M, Ziemssen F, Gelisken F, Grisanti S, 

Schneider T, et al. Effects of bevacizumab on retinal 

function in isolated vertebrate retina. Br J Ophthalmol. 

2006;90(9):1178-82. PMID: 16754646 

39. Falsini B, Piccardi M, Iarossi G, Fadda A, Merendino E, 

Valentini P. Influence of short-term antioxidant 

supplementation on macular function in age-related 

maculopathy: a pilot study including electrophysiologic 

assessment. Ophthalmology. 2003;110(1):51-60; discussion 

1. PMID: 12511345 

40. Ochiai T, Shimeno H, Mishima K, Iwasaki K, Fujiwara M, 

Tanaka H, et al. Protective effects of carotenoids from 

saffron on neuronal injury in vitro and in vivo. Biochim 

Biophys Acta. 2007;1770(4):578-84. PMID: 17215084 

41. Laabich A, Vissvesvaran GP, Lieu KL, Murata K, McGinn TE, 

Manmoto CC, et al. Protective effect of crocin against blue 

light- and white light-mediated photoreceptor cell death in 

bovine and primate retinal primary cell culture. Invest 

Ophthalmol Vis Sci. 2006;47(7):3156-63. PMID: 16799063 

42. Rovner BW, Casten RJ, Hegel MT, Leiby BE, Tasman WS. 

Preventing depression in age-related macular degeneration. 

Arch Gen Psychiatry. 2007;64(8):886-92. PMID: 17679633

 

http://www.ncbi.nlm.nih.gov/pubmed/11399447
http://www.ncbi.nlm.nih.gov/pubmed/3277606
http://www.ncbi.nlm.nih.gov/pubmed/17716735
http://www.ncbi.nlm.nih.gov/pubmed/20688744
http://www.ncbi.nlm.nih.gov/pubmed/15239370
http://www.ncbi.nlm.nih.gov/pubmed/9591958
http://www.ncbi.nlm.nih.gov/pubmed/8641826
http://www.ncbi.nlm.nih.gov/pubmed/16754646
http://www.ncbi.nlm.nih.gov/pubmed/12511345
http://www.ncbi.nlm.nih.gov/pubmed/17215084
http://www.ncbi.nlm.nih.gov/pubmed/16799063
http://www.ncbi.nlm.nih.gov/pubmed/17679633

