CATARACT

Few people know that poor vision from cataracts affects 80% of people 75 years of age and older. Cataract surgery costs Medicare more money than any other medical procedure, with 60% of those who initially qualify for Medicare already having cataracts. For most people, the question is not whether you ever will suffer from cataracts, but when? We may all suffer from cataracts at some time in our lives, so taking steps to prevent the disease early in life may mean you are one of those 20% of people who enjoy good eye health and never suffer from cataracts.

A cataract is the clouding of the lens of the eye, which reduces the amount of incoming light and results in deteriorating vision. The condition is often described as similar to looking through a waterfall or a piece of waxed paper. Daily functions such as reading or driving a car may become difficult or impossible. Sufferers may need to change eyeglass prescriptions frequently. It is estimated that 20 million people worldwide suffer from cataracts. More than 350,000 cataract operations are performed in the United States yearly.

Many people are born with minor lens opacities that never progress, while others progress to the point of blindness or surgery. Many factors influence vision and cataract development such as age, nutrition, heredity, medications, toxins, health habits, sunlight exposure, and head trauma. Cataracts can also be caused by high blood pressure, kidney disease, diabetes, or direct trauma to the eye.

The good news is that a lot of published research exists showing that the cataract progression can be slowed or prevented by the use of natural therapies and minor lifestyle changes.

The Stages of Cataract Development

The first stage of cataract development occurs when there is a separation of laminated lens (cartilage-like) protein fibers, appearing as water and/or debris in eye vacuoles (spaces) in the eye.

The second or middle stage of the disease presents with an increase in the size of the vacuole (space) area within the eye. This is when people can noticeably see a halo around lights at night, or may have an increase in visual glare, increase in nearsightedness, and decrease in farsightedness.

In the third, or maturing stage, there is a large increase in vacuole space located in the lens, taking in water and distending protein fibers. These factors in turn cause a decrease in water in the aqueous humor, increasing disintegration of the cortex and calcification of the lens capsule and the lens.

The release of lens proteins into the aqueous and vitreous humor may cause inflammation leading to the development of glaucoma. The lens is drying out at this stage. In the last stage, the disintegration causes byproducts to escape the lens capsule, leaving a shrunken, dried, yellow or brown lens.

Types of Cataracts

There are three main types of cataracts. The first, most common type, is a nuclear cataract that occurs when the proteins of the nucleus (center) degenerate and darken, causing light to scatter. The second most common type of cataract occurs in the cortex (periphery) of the lens and is termed a cortical cataract. This forms when the regular order of fibers in the cortex is disturbed and the gaps in fibers fill with water and debris, thus altering light by scattering and/or absorbing it.

The third and least common type affects the back of the lens, called a posterior subcapsular cataract (behind the lens). Women taking the drug tamoxifen to prevent or treat breast cancer have a higher risk of developing this particular type of cataract (9.2% in the tamoxifen group compared with 2.5% in the control group) , although their overall risk of developing cataracts is the same as women who are not taking tamoxifen. Women with pre-existing cataracts may also have a slightly higher risk of needing eye surgery after starting treatment with tamoxifen. It is recommended that women taking tamoxifen receive eye examinations from an ophthamologist at least every two years.

Common Symptoms of a Cataract

Here are some signs of a cataract:

	
	Cloudy, fuzzy, foggy, or filmy vision.
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	Changes in the way you see colors.
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	Problems driving at night because headlights seem too bright.
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	Problems with a glare from lamps or the sun.
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	Frequent changes in your eyeglass prescription.
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	Double vision.
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	Better near vision for a while only in farsighted people.


Note: These symptoms also can be signs of other eye problems.

Diagnosis of Cataracts

A regular eye exam is all that is needed to find a cataract. Your eye physician will ask you to read a letter chart to see how sharp your sight is. You probably will get eye drops to enlarge your pupils (the round black centers of your eyes). This helps the doctor to see inside of your eyes. The doctor will use a bright light to see whether your lenses are clear and to check for other problems in the back of your eyes.

Other eye tests may also be used occasionally to show how poorly you see with a cataract or how well you might see after surgery. Only a few people need these tests:
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	Glare tests.
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	Contrast sensitivity tests.
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	Potential vision tests.
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	Specular photographic microscopy.


Source: American Society Cataract Refractory Surgery, 1999.

Conventional Medical Treatment

A change in your glasses, stronger bifocals, or the use of magnifying lenses may help improve your vision and be treatment enough. The way to surgically treat a cataract is to remove all or part of the lens and replace it with an artificial lens.

Just because you have a cataract does not mean it must be removed immediately. Cataract surgery can almost always be put off until you are unhappy with the way you see.

Your eye physician will tell you whether you are one of a small number of people who must have surgery. For example, your doctor may need to see or treat an eye problem that is behind the cataract. Or surgery may be required because a cataract is so large it could cause blindness.

Ninety-eight percent of cataract problems can be improved after surgery and cataracts will not grow back once they are surgically removed.

Free-Radical Damage to the Aging Eye

Researchers at Brigham and Women's Hospital, Harvard Medical School (Christen 1999), stated in a scientific research report that:

Basic research studies suggest that oxidative mechanisms may play an important role in the pathogenesis of cataract and age-related macular degeneration, the two most important causes of visual impairment in older adults.

The researchers recommended that additional research be conducted in the promising area of preventive therapy and treatment.

The aging lens suffers metabolic changes that may predispose it to cataract development. Some of this occurs due to low supply of oxygen and nutrients, which leaves the eye open for free radical damage. According to Garner et al. (1983) cataracts are initiated by free-radical hydrogen peroxide found in the aqueous humor. Free radicals such as hydrogen peroxide oxidize glutathione and destroy the energy-producing system of the eye and allow leakage of sodium into the lens. Water follows the sodium, and the edema phase of the cataract begins. Then, body heat in the lens of the eye oxidizes (cooks) lens protein, and it becomes opaque and insoluble (similar to egg protein).

Free radicals reside in the aqueous fluid and bathe the lens of the eye, destroying enzymes that produce energy and maintain cellular metabolism. Free radicals also break down fatty molecules in membranes and lens fibers, generating more free radicals and creating a cross-linking (denaturing or breakdown) of the laminated-like structural proteins inside the lens capsule. The lens capsule has the ability to swell or dehydrate. In doing so the increase and/or decrease in pressure can cause breaks in the lens fiber membranes, resulting in microscopic spaces in the eye in which water and debris can reside (KaLuzny et al. 1997).

Integrated and Alternative Medical Therapies

Protecting Against Free Radicals

Prevention and treatment of cataracts are probably one of the more scientifically documented and beneficial uses of dietary supplements. Free-radical action has been directly linked to and accepted as one of the major causes of cataracts and damage to the healthy eye. Numerous well conceived, scientific studies have been conducted to test and document the possible effect of supplements due to their capability to reduce free- radical damage, and in some cases allow the body to reverse the damage done by free radicals.

Although it is difficult to treat cataracts with oral antioxidants since there is only minimal blood circulation within the eye compared to other parts of the body, nutritional supplements have been shown to reduce the risks of cataracts as well as slow or reverse their progression (Bantseev 1997).

Maintaining Healthy Glutathione Levels

The eye consists of 65% water and 35% protein (the highest protein content in the body). The eye also contains the highest percentage of potassium in the body, along with a high percentage of vitamin C and glutathione.

If glutathione levels are abnormal, they can affect the health of the eye in a major way (Bunin et al. 1992). Glutathione helps maintain the water balance in the lens. It also is synthesized within the lens and is made of three amino acids: glycine, cysteine, and glutamic acid. Glutathione can affect the function of the lens and is essential to its normal metabolism in the following ways:

	1.
	Preserving the physicochemical balance of proteins within the lens.

	2.
	Maintaining the action of the sodium-potassium transport pump and the molecular integrity of lens fiber (protein) membranes.

	3.
	Maintaining molecular integrity of lens fiber membranes and acting as a free-radical scavenger to protect membranes and enzymes from oxidation (cooking).

	4.
	Maintaining an affect on proper energy production (glutathione indirectly preserves the glycolysis pathway for energy production within the lens).


Higher levels of glutathione are present in the cortex (edge) of the lens, preventing free radical-induced photochemical generation of harmful by-products. Oxyradicals (free radicals) generate cataracts, and experiments demonstrate that glutathione reactivates oxidized vitamin C, which in turn improves antioxidant potential within the lens. Vitamin C, selenium, and NAC fight free radical damage and help increase vital levels of glutathione.

Bioflavonoids

Bioflavonoids are powerful inhibitors of the enzyme, aldose reductase. Accordingly, if aldose reductase is decreased, then sorbitol will not form, reducing the danger of water accumulating in the lens. The bioflavonoids quercetin, myrcetin, and kaempferol (found in limes) are specifically noted in inhibiting diabetic cataracts (Head 2001). Ginkgo is a widely used flavonoid in maintaining microcirculation to the eye and inhibiting free radicals (Allard 1986).

Vitamin C

Vitamin C is crucial for normal ocular metabolism. Vitamin C occurs in the lens concentration and is 30 to 50 times higher than that found in circulating blood. This concentration is second only to the nervous system and the adrenal cortex. Vitamin C is found in high concentrations in the eyes of animals that are active during the daylight hours and in low concentrations in the eyes of animals that are nocturnal. Vitamin C acts to:

	1.
	Protect delicate lens-protein sulfa-hydroxyl groups from oxidation in the eyes of nocturnal animals.

	2.
	Ensure proper formation of collagen and many other structures.

	3.
	Stimulate the immune system.

	4.
	Play a major role in protecting the lens from photochemical oxidation.

	5.
	Feed the delicate membranes that regulate the transport of nutrients and ions (minerals/electrolytes) into the lens.


Because the pupillary part of the eye is transparent (where the iris cannot shield and protect it), UV radiation and light can more easily generate the superoxide radical O2, which is known to be extremely destructive in every cell of the body, including the lens. The superoxide radical can self-mutate into hydrogen peroxide and hydroxide radicals. Just prior to cataract formation, researchers have reported a significant drop of vitamin C concentrations in the eye.

B Vitamins

Vitamin B2 (riboflavin) is necessary for the production of glutathione reductase. This enzyme is utilized within the lens to activate glutathione and glutathione-selenium peroxidase. These two glutathione forms are crucial in the protective mechanism for operation of the glutathione system.

Light, especially ultraviolet light, destroys B2. B vitamins are not stored, so they must be replaced on a daily basis. Riboflavin deficiency is the prime cause of photosensitivity, making eyes more sensitive to damage; 50 to 150 mg a day of riboflavin can help reduce photosensitivity.

Vitamin B6 (pyridoxine) is essential for protein metabolism, for absorption of vitamin B12, and for proper synthesis of antiaging nucleic acids. Its coenzyme is necessary for many protein reactions and metabolic functions. Vitamin B6 is suggested for nutritional support for cataract patients.

N-Acetyl-Cysteine and Garlic

A 1998 study, Zhao et al. tested the treatment effects of diallyl disulfide (DADS) and N-acetyl-cysteine (NAC) using acetaminophen (the active ingredient in Tylenol) to induce rapid cataract formation. Acetaminophen is a potent generator of free radicals. Injection of acetaminophen (350 mg/kg body weight) produced acute cataract and other ocular tissue damage. However, treatment with DADS (200 mg/kg body weight), one of the major organosulfides in garlic oil, prevented cataract development and prolonged survival time. N-acetyl-cysteine also prolonged survival time but was only weakly effective in preventing cataract formation. The remarkable finding was that a combination of DADS and NAC completely prevented cataractogenesis, and that all of the treated animals survived the acetaminophen toxicity.
Melatonin

Melatonin is a potent antioxidant that may be especially effective in preventing and treating cataracts. A compelling study by Abe et al. 1994) showed a potent inhibitory effect of melatonin on cataract formation in newborn rats. By administering a drug that inhibited glutathione synthesis, scientists were able to induce cataracts in rats. The glutathione-depleted rats all developed cataracts, but only 6.2% of the rats given melatonin acquired them. When glutathione levels in the eye lens were measured, the melatonin group had more glutathione than the group not receiving melatonin. The scientists concluded that the inhibitory effects of melatonin on cataract formation could be due to melatonin's free-radical scavenging activity or due to its stimulatory effect on glutathione production.

Melatonin production slows down in people over the age of 40, and by age 60 there is virtually no melatonin being naturally produced. It is over the age of 60 when most cataracts develop. The suggested dose for melatonin is 500 mcg to 3 mg taken at bedtime.

Other Supplements for Healthy Eyes

Eye lenses afflicted with cataracts have decreased concentrations of potassium and magnesium. Supplementation with 400 mg of elemental potassium and 800 mg of elemental magnesium would theoretically increase the availability of these minerals to the eye lens. Potassium and magnesium are often deficient in aging humans, and supplementation with these low-cost minerals helps protect the arterial system.

Selenium and Vitamin E

Selenium and vitamin E may work synergistically in protecting against cataracts and these two nutrients have been shown to reduce the risk of cancer and cardiovascular disease. Therefore, 400 to 800 IU a day of vitamin E and 200 to 600 mcg a day of selenium would appear to be prudent methods of protecting against cataract formation and maintaining good overall health. A low plasma vitamin E level was shown to increase the risk of lens opacities (Rouhiainen 1996). Selenium works with alpha-lipoic acid to increase cellular concentrations of glutathione. As previously discussed, glutathione is a critical antioxidant in protecting against free radicals in the eye lens.

Gingko and Bilberry

Ginkgo biloba extract has shown efficacy in treating dementia, certain arterial disease, and disorders related to equilibrium. Bilberry, from the genus Vaccinium Myrtillus Fructus, is a proanthocyanodin that has historically been used in various eye conditions, including glaucoma, cataracts, macular degeneration, diabetic retinopathy, and retinitis pigmentosa. Both nutrients may help to restore microcapillary circulation to the eye. After taking ginkgo and bilberry for a month, add 600 mcg of the mineral selenium, 500 mg of the amino acid glutathione, and 500 mg of alpha-lipoic acid every day.

Inositol

Inositol nicotinate is a member of the B vitamin family. Research has shown that it has anti-cholesterol properties and may help in the management of certain peripheral vascular diseases. Inositol occurs in high concentrations within the ocular lens. It is indispensable for intercellular transport of amino acids in the lens, aiding metabolism and accelerating the production of ATP which pumps inositol into the lens itself. Inositol performs best when taken in combination with the B-complex vitamins.

Taurine

Taurine is also recommended for the prevention of cataracts. It is the most abundant amino acid in the retina. In the 1970s, scientists discovered that taurine deficiency in cats leads to several biological abnormalities including central retinal degeneration (Hayes and Carey 1975). In human studies it was found that children receiving total parenteral nutrition without taurine had low plasma taurine levels and abnormal electroretinograms (Geggel et al., 1985). Infants fed formulas lacking taurine had lower plasma levels of the amino acid than did infants fed human milk (Chesney 1985; 1988). Supplemental taurine has been added to most human infant formulas since these findings were made known. Taurine may also protect cells in the retina from harmful ultraviolet light (Gaby et al., 1993).

Inhibiting Glycation

Glycation (glycosylation) of proteins has been shown to play a prominent role in the development of diabetic cataract formation and retinopathy. Glycation occurs when proteins react with sugars and form advanced glycation end products (aptly called AGEs). AGEs physically alter proteins, DNA and lipids, changing their chemical properties.

Acetyl-L-Carnitine

L-carnitine is an amino acid that helps to maintain healthy cellular metabolism. During aging, mitochondria, the energy-producing sites within the membrane begin to deteriorate, resulting in the accumulation of cellular debris and the eventual death of the cell. Acetyl-L-carnitine, is the more chemically stable form of L-carnitine. Acetyl-L-carnitine is absorbed more efficiently into the bloodstream and is utilized more efficiently in the mitochondria.

Acetyl-L-carnitine was recently shown to be effective in reducing glycation protein damage leading to cataract formation. Swamy-Mruthinti et al. (1999) stated: This in vitro study shows, for the first time, that acetyl-L-carnitine could acetylate potential glycation sites of lens crystallins, and protect them from glycation-mediated protein damage.

Carnosine

Carnosine not only inhibits the formation of AGEs, it can also protect normal proteins from the toxic effects of AGEs that have already formed. An elegant experiment carried out at King's College, University of London, made this point (Brownson C et al., 2000; Hipkiss AR et al., 2000). The scientists employed a glycating agent called methylglyoxal (MG) that reacts with lysine and arginine residues in body proteins.

The scientists used MG to glycate ovalbumin (egg white protein). This produced a brown colored solution typical of the "browning" effect of glycation. They then incubated the glycated albumin with a normal protein, a-crystallin, from the lens of the eye. The glycated albumin formed cross-links with the crystallin, but this was inhibited by carnosine.

Carnosine eye drops have been shown to delay vision senescence in humans, being effective in 100% of cases of primary senile cataract and 80% of cases of mature senile cataract (Wang AM et al., 2000). L-carnosine eye drops are able to enter both the aqueous and lipid parts of the eye, and they have been shown to prevent and repair light-induced DNA strand breaks in the eye. In Russia, carnosine eye drops are approved in humans for the treatment of many eye diseases. Brite Eyes is an advanced eye formula that contains L-carnosine, cysteine ascorbate, riboflavin monophosphate, taurine, and glutathione. 1-2 drops in each eye daily is the recommended dosage.

Aminoguanidine

Aminoguanidine is another AGE inhibitor. In one study (Swamy-Mruthinti et al. 1996), aminoguanidine was shown to inhibit cataracts in moderately diabetic rats. Aminoguanidine functioned as an inhibitor of advanced glycation on the development of cataracts in diabetic rats. The scientists showed that aminoguanidine treatment inhibited the formation of damaging advanced glycated endproducts by about 56 to 75% in moderately diabetic rats and by 19 to 52% in severely diabetic rats. The formation of cataracts, however, was only observed in the moderately diabetic rats, showing that a diabetic must maintain some degree of control over blood sugar levels if they can expect antiglycating agents like aminoguanidine to be effective in protecting against cataract.

The recommended safe dose of aminoguanidine is 300 mg a day. Aminoguanidine is especially important for diabetics, who suffer from greatly accelerated glycosylation throughout their body. Since aminoguanidine is only available in Europe, most Americans take 1000 mg a day of carnosine based on its potent anti-glycating properties.

Alpha-Lipoic Acid

In animal studies, supplementation with alpha lipoic acid has prevented cataract formation caused by inhibition of glutathione synthesis. These studies showed that alpha lipoic acid reduced cataract formation by 40% by protecting the lens of the eye from the loss of Vitamin-C, vitamin E, and glutahione, which occured in unsupplemented control animals.

Avoid Arginine for Now

Arginine facilitates the natural synthesis of nitric oxide and this has been shown to enhance arterial elasticity in the diabetic patient. Nitric oxide enables arteries to easily expand and contract with each heartbeat. While most people benefit from increased nitric oxide production, a new study in rats suggests that nitric oxide might contribute to cataract. Until this issue is resolved, those with cataract might want to avoid taking large amounts of arginine since arginine promotes nitric oxide synthesis. It has long been known that nitric oxide is damaging if other antioxidants are not present. Most people who take supplemental arginine also take large amounts of antioxidant supplements like selenium and vitamin E and are probably protected against any oxidizing effects that could occur in response to elevated synthesis of nitric oxide.

Further Recommendations for Care of the Eye

Protection from Ultraviolet (UV) Sunlight
It is crucial for cataract patients to wear protective eyeglasses to shield against free-radical damage induced by ultraviolet (UV) sunlight. If UV-blocking sunglasses were to be worn throughout life, the risk of cataract would be reduced greatly. Exposure to sunlight is a major risk factor in the development and progression of cataract disease. Low-cost, wrap-around sunglasses called Sun-Shields are available; they fit over regular glasses to provide almost 100% protection against UV penetration to the eye.

Additional Antioxidant Protection

Some cataract patients apply vitamin drops, called Viva Drops, to their eyes every day. While there is no published data on whether vitamin drops can slow the cataract disease process, these vitamin drops do provide antioxidant protection directly to the lens of the eye.

Conclusion

Metabolic changes in the aging lens may predispose it to cataract formation. Free-radical damage due to oxygen and nutrient deficiencies in the eye can create a denaturing effect causing damage to the lens membranes. Supplements, as a preventive approach or as an adjunctive therapy, have been well documented in the scientific literature (Gerster 1989; Seddon et al. 1994; KaLuzny 1996).

Summary

Cataract surgery costs Medicare more money than any other medical procedure. Cataract is epidemic among the aged and its incidence is often linked to controllable lifestyle factors such as cigarette smoking, unprotected sun exposure, and poor dietary practices (Jacques et al. 1991; Seddon 1994; Taylor et al. 1995; Tavani et al. 1996). Women taking tamoxifen should regularly have their eyes checked. The following integrated therapy may be beneficial to the prevention and/or treatment of cataracts.

	1.
	Alpha-lipoic acid, 250 mg, twice daily (to boost glutathione production).

	2.
	Melatonin, 500 mcg to 3 mg each night.

	3.
	Carnosine, 1000 mg a day.

	4.
	Glutathione, 500 mg a day.

	5.
	N-acetyl-cysteine (NAC), 600 a day (to boost glutathione levels).

	6.
	Life Extension Mix, three tablets, 3 times a day to obtain NAC, selenium, inositol, vitamins B2, B6, C, and E, bioflavonoids, and many other antioxidants and anti-glycating nutrients.

	7.
	Acetyl-L-carnitine, 2-4 500-mg capsules daily.

	8.
	Potassium, 400 mg a day.

	9.
	Ginkgo extract, 120 mg a day.

	10.
	Bilberry extract, 100 mg a day.

	11.
	High-allicin garlic powder, 1800 mg a day; or garlic oil extract, 10 mg a day; or Kyolic Garlic Formula 105, 4 capsules a day.

	12.
	Taurine, 1 to 3 grams daily.

	13.
	Brite Eyes Formula, 1-2 drops in each eye daily.
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