SOD Protects Against a Host of Degenerative Diseases

While SOD (SuperOxide Dismutase) has been linked to youthfulness, longevity and
protection against chronic ilinesses, the body’s production of SOD drops dramatically
with advancing age.' Conditions associated with free-radical damage that may
benefit from increased SOD levels include a host of inflammatory and degenerative
diseases:

* Nowhere are the signs of ageing more visible than in the skin, where the effects of
free-radical damage accumulate and produce visible signs of skin ageing. SOD may
help to protect against age-related skin wrinkling by arresting the breakdown of
collagen, an essential protein that tones and strengthens the skin.?

+ A chronic illness with many serious complications, diabetes is associated with
increased oxidative stress. Increasing SOD levels may help fight the onset and
progression of diabetes.*

+ SOD’s powerful antioxidant properties could have important therapeutic applications
in preventing and managing cancer.>” Scientists now believe that genetically based
deficiencies of SOD are linked to an increased susceptibility of certain people to
breast and pancreatic cancers.>® Ensuring adequate SOD levels may help protect
against these potentially deadly malignancies.

+ By shielding the body from superoxide radicals, SOD may help prevent the cellular
and tissue damage associated with cardiovascular disease.®'® While mainstream
medicine promotes high cholesterol as the primary culprit in atherosclerosis and
cardiovascular disease, low levels of SOD and other antioxidants may be even more
important factors in elevating cardiovascular risk'' Providing the body with optimal
antioxidant support could protect against America’s leading cause of premature
death.

* The nervous system is highly susceptible to oxidative stress. Because of its ability
to protect against superoxide radicals, SOD may guard against the cellular and tissue
damage tied to neurological disease.® Specific neurological diseases linked to
abnormalities in SOD include multiple sclerosis'? and Alzheimer’s and Parkinson’s
diseases.'®"®

+ Superoxide radicals help perpetuate the chronic pain associated with inflammation.
SOD’s ability to neutralize superoxide radicals is associated with pain relief,'® with
potential benefits for numerous conditions, including fibromyalgia, a chronic source of
muscle pain."’

+ Superoxide radicals also underlie the pain and inflammation of arthritis. Research
demonstrates that patients with rheumatoid arthritis have lower dietary levels and
reduced activity of SOD and glutathione peroxidase (a related antioxidant enzyme)
than do healthy subjects.’® Rheumatoid arthritis sufferers also exhibit lower levels of



SOD in joint-cushioning cartilage cells known as chondrocytes, leaving these cells
vulnerable to the damaging effects of nitric oxide and oxygen radicals.'®*® These
findings suggest that depleted levels of critical antioxidants such as SOD perpetuate
crippling rheumatoid arthritis.

Scientists have linked inflammation to many chronic diseases that accompany
ageing. SOD improved the function of white blood cells of the immune system known
as macrophages. Although macrophages subjected to oxidative stress release the
inflammatory compound called tumor necrosis factor, those treated with SOD release
the anti-inflammatory cytokine interleukin-10 (IL-10) instead.’

Studies have shown that people who reach the age of 90 or 100 have high blood
levels of IL-10, which may protect them from the ravages of ageing and from
developing cancer by reducing inflammation.?' By promoting the release of IL-10,
SOD may help the body ward off inflammation, in a manner similar to that seen in
individuals who survive to a very old age.

Other studies similarly suggest that SOD may be an important determinant of life
span and longevity. Among various mammal species, those that produce higher
tissue and serum levels of SOD live longer than those who do not.?** This findings
suggests that boosting SOD levels may be an important strategy for extending the
healthy human life span.

In sum, a wealth of scientific evidence indicates that optimizing SOD levels may help
to avert the many diseases associated with inflammation and ageing,®* including
diabetes, heart disease, neurological conditions, cancer, skin ageing, and arthritis.

References:

1. Lishnevskaia VI. The role of free radicals oxidation in the deterioration of
haemovascular homeostasis in ageing. Adv Gerontol. 2004;13:52-7.

2. Vouldoukis I, Lacan D, Kamate C, et al. Antioxidant and anti-inflammatory
properties of a Cucumis melo LC. extract rich in superoxide dismutase activity. J
Ethnopharmacol. 2004 Sep;94(1):67-75.

3. Petersen SV, Oury TD, Ostergaard L, et al. Extracellular superoxide dismutase
(EC-SOD) binds to type i collagen and protects against oxidative fragmentation. J
Biol Chem. 2004 Apr 2;279(14):13705-10.

4. Abou-Seif MA, Youssef AA. Evaluation of some biochemical changes in diabetic
patients. Clin Chim Acta. 2004 Aug 16;346(2):161-70.

5. Cai Q, Shu XO, Wen W, et al. Genetic polymorphism in the manganese
superoxide dismutase gene, antioxidant intake, and breast cancer risk: results from
the Shanghai Breast Cancer Study. Breast Cancer Res. 2004;6(6):R647-55.

6. Ough M, Lewis A, Zhang Y, et al. Inhibition of cell growth by overexpression of
manganese superoxide dismutase (MnSOD) in human pancreatic carcinoma. Free
Radic Res. 2004 Nov;38(11):1223-33.

7. Manju V, Balasubramanian V, Nalini N. Oxidative stress and tumor markers in
cervical cancer patients. J Biochem Mol Biol Biophys. 2002 Dec;6(6):387-90.



8. Fattman CL, Schaefer LM, Oury TD. Extracellular superoxide dismutase in biology
and medicine. Free Radic Biol Med. 2003 Aug 1;35(3):236-56.

9. Morrow JD. Quantification of isoprostanes as indices of oxidant stress and the risk
of atherosclerosis in humans. Arterioscler Thromb Vasc Biol. 2005 Feb;25(2):279-86.

10. Fukai T, Folz RJ, Landmesser U, Harrison DG. Extracellular superoxide
dismutase and cardiovascular disease. Cardiovasc Res. 2002 Aug 1;55(2):239-49.

11. Zawadzka-Bartczak E. Activities of red blood cell anti-oxidative enzymes (SOD,
GPx) and total anti-oxidative capacity of serum (TAS) in men with coronary
atherosclerosis and in healthy pilots. Med Sci Monit. 2005 Sep;11(9):CR440-4.

12. Lund-Olesen K. Etiology of multiple sclerosis: role of superoxide dismutase. Med
Hypotheses. 2000 Feb;54(2):321-2.

13. Summers WK. Alzheimer’s disease, oxidative injury, and cytokines. J Alzheimers
Dis. 2004 Dec;6(6):651-7.

14. Choi J, Rees HD, Weintraub ST, et al. Oxidative modifications and aggregation of
Cu,Zn-superoxide dismutase associated with Alzheimer and Parkinson diseases. J
Biol Chem. 2005 Mar 25;280(12):11648-55.

15. Hattori N. Etiology and pathogenesis of Parkinson’s disease: from mitochondrial
dysfunctions to familial Parkinson’s disease. Rinsho Shinkeigaku. 2004 Apr;44(4-
5):241-62.

16. Chung JM. The role of reactive oxygen species (ROS) in persistent pain. Mol
Interv. 2004 Oct;4(5):248-50.

17. Bagis S, Tamer L, Sahin G, et al. Free radicals and antioxidants in primary
fibromyalgia: an oxidative stress disorder? Rheumatol Int. 2005 Apr;25(3):188-90.

18. Bae SC, Kim SJ, Sung MK. Inadequate antioxidant nutrient intake and altered
plasma antioxidant status of rheumatoid arthritis patients. J Am Coll Nutr. 2003
Aug;22(4):311-5.

19. Karatas F, Ozates |, Canatan H, et al. Antioxidant status & lipid peroxidation in
patients with rheumatoid arthritis. Indian J Med Res. 2003 Oct;118:178-81.

20. Mazzetti |, Grigolo B, Pulsatelli L, et al. Differential roles of nitric oxide and
oxygen radicals in chondrocytes affected by osteoarthritis and rheumatoid
arthritis.Clin Sci (Lond). 2001 Dec;101(6):593-9.

21. Caruso C, Lio D, Cavallone L, Franceschi C. Ageing, longevity, inflammation, and
cancer. Ann NY Acad Sci. 2004 Dec;1028:1-13.

22. Cutler RG. Antioxidants and longevity of mammalian species. Basic Life Sci.
1985;35:15-73.

23. Cutler RG. Antioxidants and ageing. Am J Clin Nutr. 1991 Jan;53(1 Suppl):373S-
9S.



24. Gow A, Ischiropoulos H. Super-SOD: superoxide dismutase chimera fights off
inflammation. Am J Physiol Lung Cell Mol Physiol. 2003 Jun;284(6):L915-6.



