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PEER REVIEWED STUDIES

Bone and Joint Health

Eye Health

Cellular Health

Effect of glucosamine sulfate with or without 
omega-3 fatty acids in patients with osteo-
arthritis

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

Effects of a carotene-deficient diet on
measures of oxidative susceptibility and
superoxide dismutase activity in adult women

ABSTRACT

ABSTRACT

ABSTRACT

Introduction:

Objective:

Background:

Objective:

Design:

Methods:

Results and Conclusions:

A total of 177 patients with moderate-to-
severe hip or knee osteoarthritis (OA) were
tested over a period of 26 weeks in a 
twocenter, two-armed, randomized, 
doubleblind, comparison study. The aim 
was to see if a combination of glucosamine 
sulfate (1500 mg/day) and the omega-3
polyunsaturated fatty acids eicosapentaenoic 
acid (EPA) and docosahexaenoic acid 
(DHA) (group A), showed equivalence (non-
inferiority) or superiority as opposed to 
glucosamine sulfate alone (group B).

To evaluate the effect of high-dose vitamins
C and E, beta carotene, and zinc
supplements on AMD progression and
visual acuity.

The primary therapy evaluation was
performed using the Western Ontario and
McMaster Universities Arthrosis index
(WOMAC) score. At the end of the study, a
reduction in the pain score of > or =20%
was required (primary target criterion) and
the quantitative difference in the WOMAC
subscores pain, stiffness, and function
were analyzed (secondary target criteria).

When a minimal pain reduction of > or
=20% was chosen, there was no
statistically significant difference in the
number of responders between the two
groups (92.2% group A, 94.3% group B). A
higher responder criterion (> or =80%
reduction in the WOMAC pain score) was
chosen. Therefore, the frequency of
responders showed a therapeutic and
statistical superiority for the combination
product of glucosamine sulfate and the
omega-3 polyunsaturated fatty acids in 
patients who complied with the study
protocol (group A 44%, group B 32%;

P=0.044). OA symptoms (morning 
stiffness, pain in hips and knees) were 
reduced at the end of the study: by 
48.5%-55.6% in group A and by 
41.7%-55.3% in group B. The reduction 
was greater in group A than in group B. 
There was a tendency toward superiority 
shown in the secondary target criteria and 
concurrent variables. In the global 
safety evaluation, both products have 
been demonstrated to be very safe in 
long-term treatment over 26 weeks. To our 
knowledge, this is the first clinical trial in
which glucosamine was given in
combination with omega-3 fatty acids to
patients with OA.

Source
Gruenwald J, et al. Effect of glucosamine
sulfate with or without omega-3 fatty acids
in patients with osteoarthritis. Adv Ther.
2009 Sep;26(9):858-71.

The effect of consuming a low carotene
diet (approximately 60 micrograms
carotene/day) on oxidative susceptibility
and superoxide dismutase (SOD) activity in
women living in a metabolic research unit
was evaluated. The diet had sufficient
vitamins A, E, and C. The women ate the
diet supplemented with 1500 micrograms/
day beta-carotene for 4 days (baseline),
then the unsupplemented diet for 68 days
(depletion), followed by the diet 
supplemented with > 15,000 micrograms/
day carotene for 28 days (repletion).
Production of hexanal, pentanal, and
pentane by copper-oxidized plasma low
density lipoproteins from carotene-depleted
women was greater than their production
of these compounds when repleted with
carotene. Erythrocyte SOD activity was
depressed in carotene-depleted women; it
recovered with repletion. Thiobarbituric
acid reactive substances in plasma of 
carotene-depleted women were elevated
and diminished with repletion. Dietary

carotene seems to be needed, not only
as a precursor of vitamin A, but also to
inhibit oxidative damage and decrease
oxidation susceptibility.

Source
Dixon ZR, et al. Effects of a carotene-
deficient diet on measures of oxidative
susceptibility and superoxide dismutase
activity in adult women. Free Radic Biol
Med. 1994 Dec;17(6):537-44.

Observational and experimental data
suggest that antioxidant and/or zinc
supplements may delay progression of
age-related macular degeneration (AMD)
and vision loss.

To evaluate the effect of high-dose vitamins
C and E, beta carotene, and zinc
supplements on AMD progression and
visual acuity.

The Age-Related Eye Disease Study, an
11-center double-masked clinical trial,
enrolled participants in an AMD trial if they
had extensive small drusen, intermediate
drusen, large drusen, noncentral geographic
atrophy, or pigment abnormalities in 1 or
both eyes, or advanced AMD or vision loss
due to AMD in 1 eye. At least 1 eye had
best-corrected visual acuity of 20/32 or
better. Participants were randomly assigned
to receive daily oral tablets containing: (1)
antioxidants (vitamin C, 500 mg; vitamin
E, 400 IU; and beta carotene, 15 mg); (2)
zinc, 80 mg, as zinc oxide and copper, 2
mg, as cupric oxide; (3) antioxidants plus
zinc; or (4) placebo.

Main Outcome Measures:
(1) Photographic assessment of progression
to or treatment for advanced AMD and (2)
at least moderate visual acuity loss from
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baseline (> or =15 letters). Primary analyses 
used repeatedmeasures logistic regression 
with a significance level of.01, unadjusted 
for covariates. Serum level measurements,
medical histories, and mortality rates were 
used for safety monitoring.

Average follow-up of the 3640 enrolled
study participants, aged 55-80 years, was
6.3 years, with 2.4% lost to follow-up.
Comparison with placebo demonstrated a
statistically significant odds reduction for
the development of advanced AMD with
antioxidants plus zinc (odds ratio [OR],
0.72; 99% confidence interval [CI], 
0.52-0.98). The ORs for zinc alone and
antioxidants alone are 0.75 (99% CI, 
0.55-1.03) and 0.80 (99% CI, 0.59-1.09), 
respectively. Participants with extensive
small drusen, nonextensive intermediate
size drusen, or pigment abnormalities 
had only a 1.3% 5-year probability of
progression to advanced AMD. Odds
reduction estimates increased when these
1063 participants were excluded
(antioxidants plus zinc: OR, 0.66; 99% CI,
0.47-0.91; zinc: OR, 0.71; 99% CI, 
0.52-0.99; antioxidants: OR, 0.76; 99% 
CI, 0.55-1.05). Both zinc and antioxidants 
plus zinc significantly reduced the odds of
developing advanced AMD in this higher-
risk group. The only statistically significant
reduction in rates of at least moderate
visual acuity loss occurred in persons
assigned to receive antioxidants plus zinc
(OR, 0.73; 99% CI, 0.54-0.99). No 
statistically significant serious adverse effect 
was associated with any of the formulations.

Persons older than 55 years should have
dilated eye examinations to determine their
risk of developing advanced AMD. Those
with extensive intermediate size drusen, at
least 1 large druse, noncentral geographic
atrophy in 1 or both eyes, or advanced
AMD or vision loss due to AMD in 1 eye,
and without contraindications such 
as smoking, should consider taking a
supplement of antioxidants plus zinc such
as that used in this study. 

Source
Age-Related Eye Disease Study Research
Group. A randomized, placebocontrolled,
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 
Ophth

Heart Health

Immune Health

Effects of a carotene-deficient diet on
measures of oxidative susceptibility and
superoxide dismutase activity in adult women

Update: effects of antioxidant and non-
antioxidant vitamin supplementation on
immune function

The effect of consuming a low carotene
diet (approximately 60 micrograms
carotene/day) on oxidative susceptibility
and superoxide dismutase (SOD) activity in
women living in a metabolic research unit
was evaluated. The diet had sufficient
vitamins A, E, and C. The women ate the
diet supplemented with 1500 micrograms/
day beta-carotene for 4 days (baseline),
then the unsupplemented diet for 68 days
(depletion), followed by the diet 
supplemented with > 15,000 micrograms/
day carotene for 28 days (repletion).
Production of hexanal, pentanal, and
pentane by copper-oxidized plasma low
density lipoproteins from carotene-depleted
women was greater than their production
of these compounds when repleted with
carotene. Erythrocyte SOD activity was 
depressed in carotene-depleted women; it
recovered with repletion. Thiobarbituric
acid reactive substances in plasma of
carotene-depleted women were elevated
and diminished with repletion. Dietary
carotene seems to be needed, not only
as a precursor of vitamin A, but also to
inhibit oxidative damage and decrease
oxidation susceptibility.

Source
Dixon ZR, et al. Effects of a carotene-
deficient diet on measures of oxidative
susceptibility and superoxide dismutase
activity in adult women. Free Radic Biol 
Med. 1994 Dec;17(6):537-44.

The purpose of this manuscript is to review
the impact of supplementation with
vitamins E and C, carotenoids, and the B
vitamins on parameters of innate and
adaptive immune function as reported from
clinical trials in humans. There is evidence
to support causal effects of supplementation 
with vitamins E and C and the carotenoids 
singly and in combination on selected 
aspects of immunity, including the 
functional capacity of innate immune cells, 
lymphocyte proliferation, and the 
delayed-type hypersensitivity (DTH)
response. Controlled intervention trials of B
vitamin-containing multivitamin supplements 
suggest beneficial effects on immune 
parameters and clinical outcomes in 
HIV-positive individuals.

Source
Webb AL, et al. Update: effects of
antioxidant and non-antioxidant vitamin
supplementation on immune function. Nutr
Rev. 2007 May;65(5):181-217.

Men’s Health

The association of folate, zinc and anti-
oxidant intake with sperm aneuploidy in 
healthy non-smoking men

ABSTRACT

Little is known about the effect of paternal
nutrition on aneuploidy in sperm. We
investigated the association of normal
dietary and supplement intake of folate,
zinc and antioxidants (vitamin C, vitamin E
and beta-carotene) with the frequency of
aneuploidy in human sperm.

Sperm samples from 89 healthy, non-
smoking men from a non-clinical setting
were analysed for aneuploidy using 
fluorescent in situ hybridization with probes
for chromosomes X, Y and 21. Daily 
total intake (diet and supplements) for zinc,
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folate, vitamin C, vitamin E and beta-
carotene was derived from a food 
frequency questionnaire. Potential 
confounders were obtained from a self-
administered questionnaire.

After adjusting for covariates, men with
high folate intake (>75th percentile) had
lower frequencies of sperm with disomies
X, 21, sex nullisomy, and a lower aggregate
measure of sperm aneuploidy (P <or= 0.04)
compared with men with lower intake. In
adjusted continuous analyses, total folate
intake was inversely associated with
aggregate sperm aneuploidy (-3.6%
change/100 microg folate; 95% CI: 
-6.3, -0.8) and results were similar for
disomies X, 21 and sex nullisomy. No
consistent associations were found
between antioxidant or zinc intakes and
sperm aneuploidy.

Men with high folate intake had lower
overall frequencies of several types of
aneuploid sperm.

Source
Young SS, et al. The association of folate,
zinc and antioxidant intake with sperm
aneuploidy in healthy non-smoking men.
Human Reprod Epub Mar 19, 2008.


