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Abstract

Elevated intraocular eye pressure is the
principal diagnostic risk factor for glau-
coma. People with diabetes have an in-
creased risk of glaucoma, suggesting that
this eye disease is influenced by elevated
glucose and insulin levels. Adopting a low-
glycemic hunter-gatherer Paleolithic diet, as
well as taking insulin-sensitizing dietary
supplements, can reduce weight and im-
prove glucose tolerance. It is reasonable to
assume that such dietary changes may also
lower intraocular eye pressure.

Introduction

Aging is characterized by increases in
cell damage, reductions in biological per-
formance, and a greater risk of degenerative
disease. Many researchers have described
how the risk of degenerative diseases can be
accelerated by the modern calorie- and car-
bohydrate-dense Western diet. Such a diet
leads to a higher risk of insulin resistance,
Syndrome X, diabetes, heart disease, cancer
and other “diseases of civilization.” It stands
to reason that a nutrient-dense diet, as well
as dietary supplements (to further increase
nutrient density), may decelerate these age-
related changes.

Very modest increases in glucose—far
below what would be diagnosed as diabetic—
significantly increase the risk of diabetes and
coronary artery disease.*? Between 1990 and
1998, the incidence of adult-onset diabetes
increased by 33 percent in the United States
and by 70 percent among Americans ages
30-39:2 Eleven million Americans have been
diagnosed with adult-onset (type 2) diabe-
tes, and this number is predicted to increase
to 29 million by the year 2050.* Furthermore,

1. Editor, The Nutrition Reporter™ newsletter, PO Box
30246, Tucson, Arizona85751 challem@ compuserve.
com. http://wwwinutrition reportercom

an estimated 47 to 70 million Americans
currently suffer from Syndrome X, a predia-
betic clustering of insulin resistance, ab-
dominal obesity, hypertension, and elevated
blood lipids that increase the risk of coro-
nary artery disease.>s

Elevated Glucose and Eye Disease

Chronically elevated glucose levels, that
is, diabetes, increase the risk of serious eye
diseases, including glaucoma, cataract, and
age-related macular degeneration. Much of
the damage to eye tissues likely results from
elevated blood glucose, which can auto-oxi-
dize and generate tissue-damaging free radi-
cals’ Increases in glucose, as well as age-
related decreases in glucose tolerance, may
also increase the risk of eye diseases. Indeed,
chronically elevated levels of insulin, char-
acteristic of the modern Western diet, are
associated with an increased risk of devel-
oping juvenile-onset myopia.?

In particular, glaucoma affects an esti-
mated 3 million Americans and is the sec-
ond leading cause of blindness (after macu-
lar degeneration). Elevations in intraocular
eye pressure (I0OP) are the principal risk fac-
tor for glaucoma, which is characterized by
a narrowing of the visual field and of dam-
age to the optic nerve. In open-angle glau-
coma, which accounts for 90 percent of
cases, fluid in the eye (agueous humor) can-
not drain efficiently because of obstructed
drainage channels. As a consequence, 10P
increases and injures the optic nerve.

Conventional medical therapies for
glaucoma include pharmaceuticals (such as
beta-blockers), laser therapy, and surgery.
However, adult-onset diabetes and predia-
betic insulin resistance are nutritional dis-
eases and may be best prevented or re-
versed through dietary means. Similarly,
the risk of glaucoma may be reduced
through diet.
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Dietary and Supplement Strategies

Since 1983, medical interest in the
Paleolithic diet has grown, based on the
idea that humans are best suited genetically
to a traditional pre-agricultural hunter-
gatherer diet consisting of lean meats, fish,
and vegetables. Such a diet excludes grains
(@ major source of carbohydrate calories in
the modern diet), dairy products, and leg-
umes, which were incorporated into the diet
approximately 10,000 years ago, too short a
period of time for genetic adaptation.?

Although clinical trials have not com-
pared the effects of a Paleolithic diet to a
conventional one, small trials have tested
popular high-protein diets. High-protein
diets have similarities to the protein-rich
Paleolithic diet in that they exclude or limit
grains and dairy products. Unfortunately,
high-protein diets do not provide as many
vegetables as a protein-rich Paleolithic diet.
Regardless, such diets can promote weight
loss and normalization of glucose levels,
presumably reducing the risk of diabetes
and coronary artery disease 10112

In addition to modifying the diet, it is
possible to use insulin-sensitizing and glu-
cose-lowering nutritional supplements as
substrates for myriad biochemical reactions.
One such supplement, the antioxidant al-
pha-lipoic acid, is sold over-the-counter in
the United States and as a prescription drug
for the treatment of diabetic polyneuropa-
thy in Germany. Clinical trials and animal
studies have found that it sensitizes insulin,
enhances glucose uptake apart from its ef-
fect oninsulin, and reduces glucose levels.3
Alpha-lipoic acid is now emerging as a sup-
plement that may help prevent diabetes and
diabetic complications.’> One study found
that it can lead to improvements in glau-
coma.® Other glucose-tolerance-enhancing
supplements include chromium, zinc, mag-
nesium, and manganese.

Two Cases
The following two cases are notewor-
thy in that they demonstrate that dietary
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modification and/or alpha-lipoic acid sup-
plementation can significantly lower
intraocular eye pressure.

Case #1. Male subject, age 45, was “in
denial” of glucose intolerance and early signs
of Syndrome X. He was 5' 7.5” in height and
weighed 170 pounds and had been wearing
eye glasses for approximately 25 years. In
May 1996, an eye examination noted IOP of
21 mm Hg in his right eye (R) and 22 mm
Hg in his left eye (L). Around this time (date
uncertain), the subject began taking 50 mg
of alpha-lipoic acid daily. One year later, in
May 1997, his IOP was 19 mg Hg (R and L).
In September 1997, a physical examination
and laboratory tests noted a fasting glucose
of 111 mg/dI (almost prediabetic). Blood and
hair analyses indicated low levels of most
minerals, including chromium, magnesium,
zinc, and manganese, which have roles in
glucose tolerance.

The subject increased his dosage of al-
pha-lipoic acid to 380 mg daily. He also
switched to a more bio-available form of
magnesium (citrate), and began taking 1,000
mcg of chromium daily. He had been tak-
ing, and continued to take, other supple-
ments, including vitamin E (400 1U) and
vitamin C (12,000 mg) daily. Another eye
examination in December 1998, noted 10Ps
of 19 mg Hg (R) and 18 mm Hg (L).

In the spring of 1999, the subject
stopped eating pasta and slowing began
adopting a Paleolithic-style diet, consisting
primarily of chicken and turkey, fish, and
large amounts of nonstarchy vegetables
and fruit. He continued to avoid pasta,
pizza, and nearly all grain products and
legumes. After three months, he had lost
20 pounds and 4 inches from his waist. A
blood test in April 1999 indicated a greatly
improved fasting glucose of 87 mg/dl, and
another blood test in November 1999 indi-
cated normal fasting glucose levels of 85
mg/dl. An eye examination in September
2000 found intraocular eye pressure of 16
mg Hg in both of the subject’s eyes.

Case #2. Male physician, age 84, in ex-
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cellent health other than minor age-related
osteoarthritis and a sore back (that im-
proved with walking). He was energetic
enough to work full days, travel, and lec-
ture. In early 2001, an optometric exami-
nation found his intraocular eye pressure
to be 26. The subject was referred to an oph-
thalmologist, who noted IOPs of 23 (R) and
22 (L). His field of vision was normal, but
the ophthalmologist placed the subject on a
pre-glaucoma watch with a follow-up ap-
pointment at six months. The subject had
been taking numerous vitamin supplements,
including niacin for 45 years. He began tak-
ing 200 mg of alpha-lipoic acid after each
meal (600 mg total daily). On follow-up his
I0P was 20.5 in both eyes. The decrease in
intraocular eye pressure was noted about
four months after starting alpha-lipoic acid
supplementation, the only change in supple-
mentation during this time. In March 2002,
his IOP was 20 in both eyes.

Conclusion

In addition to glucose and insulin lev-
els, C-reactive protein levels may be a clini-
cal marker of excessive intake of refined
and high-glycemic carbohydrates. Eleva-
tions in C-reactive protein, both a marker
and promoter of systemic inflammation,
are strongly associated with diets rich in
high-glycemic foods, such as potatoes,
breakfast cereals, white bread, muffins, and
white rice, which are frequently consumed
in the Western diet and are inconsistent
with a Paleolithic diet.”” This finding is sig-
nificant because elevated CRP levels are
common in obesity,® insulin resistance?
and diabetes,? and elevated CRP is a pow-
erful predictor of heart attack risk.2

A dietary analysis has found that it
would be relatively easy to adopt a modern
version of the Paleolithic hunter-gatherer
diet. Such a nutrient-dense diet is remark-
ably simple: it consists of lean meat, fish,
nonstarchy vegetables, and nuts, while ex-
cluding grains, dairy products, and such
high-glycemic vegetables as potatoes. Eat-

ing for maximum nutrient density and fur-
ther increasing nutrient density and cellu-
lar efficiency with dietary supplements
would seem to be a rational initial approach
to normalizing 1OP and reducing the risk
of glaucoma.

References

1. Khaw KT, Wareham N, Luben R, et al. Glycated
haemoglobin, diabetes, and mortality in men
in Norfolk cohort of European prospective in-
vestigation of cancer and nutrition (EPIC-Nor-
folk). BMJ, 2001;322:15-18.

2. de Vegt F, Dekker JM, Jager A, et al. Relation of
impaired fasting and postload glucose with in-
cident type 2 diabetes in a Dutch population.
JAMA, 2001;285:2109-2113.

3. Mokdad AH, Ford ES, Bowman BA, et al. Dia-
betes trends in the U.S.: 1990-1998. Diabetes
Care, 2000;23:1278-1283.

4. Boyle JP, Honeycutt AA, Narayan KMV, et al. Pro-
jection of diabetes burden through 2050. Dia-
betes Care, 2001;24:1936-1940.

5. Ford ES, Giles WH, Dietz WH. Prevalence of the
metabolic syndrome among US adults. Findings
from the third national health and nutrition ex-
amination survey. JAMA, 2002;287:356-359.

6. Challem J, Berkson B, Smith MD. Syndrome X:
The Complete Nutritional Program to Prevent
and Reverse Insulin Resistance. New York: John
Wiley and Sons, 2000.

7. Rosen P, Du X, Sui GZ. Oxidative stress in dia-
betes: why does hyperglycemia induce the for-
mation of reactive oxygen species? In: editors
Packer L, Rosen P, Tritschler HJ, et al. Antioxi-
dants in Diabetes Management. New York:
Marcel Dekker, 2000:17-31.

8. Cordain L, Eaton SB, Miller JB, et al. An evolu-
tionary analysis of the aetiology and
pathogenesis of juvenile-onset myopia. Acta
Ophthalmol Scand, 2002;80:11-15.

9. Eaton SB, Konner M. Paleolithic Nutrition: A
consideration of its nature and current impli-
cations. NEJM, 1985;312:283-9

10. Hilton AD, Hursh TA. Type 2 diabetes in an avia-
tor, protein diet vs. traditional diet: case report.
Aviation, Space, Environ Med, 2001;72:219-220.

11. Gutierrez M, Akhavan M, Jovanovic L, et al. Util-
ity of short-term 25% carbohydrate diet on
improving glycemic control in type 2 diabetes
mellitus. J Am Coll Nutr, 1998;17:595-600.

12. Shiue HJ, Sather C, Layman DK. Reduced car-
bohydrate/protein ratio enhances metabolic
changes associated with weight loss diet. Pre-
sented at FASEB, Orlando, Florida, April 2001.

211



Journal of Orthomolecular Medicine  Vol. 17, No. 4, 2002

13. Jacob S, Henriksen EJ, Schiemann AL, et al. En-
hancement of glucose disposal in patients with
type 2 diabetes by alpha-lipoic acid. Arzneimittel-
Forschung (Drug Research), 1995; 45: 872-874.

14. Jacob S, Henriksen EJ, Ruus P, et al. The radical
scavenger a-lipoic acid enhances insulin sen-
sitivity in patients with NIDDM: a placebo-con-
trolled trial. Presented at Oxidants and Anti-
oxidants in Biology, Santa Barbara, Calif., Feb
26-March 1, 1997.

15.Coleman MD, Eason RC, Baily CJ. The therapeu-
tic use of lipoic acid in diabetes: a current per-
spective. Environ Toxicol Pharmacol, 2001; 10:
167-172.

16. Filina AA, Davydova NG, Endrikhovskii SN, et
al. Lipoic acid as a means of metabolic therapy
of open-angle glaucoma. Vestnik Oftalmologii,
1995;111:6-8.

17.Liu S, Manson JE, Buring HE, et al. Relation be-
tween a diet with a high glycemic load and
plasma concentrations of high-sensitivity C-
reactive protein in middle-aged women. Ameri-
canJ Clin Nutr, 2002;75:492-498.

18. Yudkin JS, Stehouwer CDA, Emeis JJ, et al. C-
reactive protein in healthy subjects: associations
with obesity, insulin resistance, and endothelial
dysfunction. A potential role for cytokines origi-
nating from adipose tissue? Arteriosclerosis,
Thromb Vasc Biol, 1999;19:72-978.

19. Ibid.

20. Devaraj S, Jialal I. Alpha tocopherol supplemen-
tation decreases serum C-reactive protein and
monocyte interleukin-6 levels in normal vol-
unteers and type 2 diabetic patients. Free Rad
Biol Med, 2000; 29: 790-792.

21. Ridker PM, Hennekens CH, Buring JE, et al: C-
reactive protein and other markers of inflam-
mation in the prediction of cardiovascular dis-
ease in women. NEJM, 2000;342:836-843.

22. Cordain L. The nutritional characteristics of a
contemporary diet based upon Paleolithic food
groups. J Am Nutraceut Assoc. In press.

212





