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The public has awoken to the fact that high-glycemic carbohydrates promote weight gain by
o causing insulin to surge. In response to a wave of media publicity, “low-carb” diets have become
". enormously popular. Weight-loss books warning of insulin’s fat-inducing effects have sold millions
S of copies.

Anecdotal reports of people shedding huge amounts of body fat have caused dieters to avoid high-
glycemic foods. Published scientific findings reveal that weight loss occurs in response to low-carb
diets, but the average reduction in body fat has not been overly dramatic. Nevertheless, there are
benefits to shedding (rather than gaining) fat pounds each year, along with enormous disease-
preventing effects if excess insulin secretion is reduced.

This article examines the dangers of excess insulin, the role of insulin in promoting obesity, and a new dietary supplement that
has been shown to reduce after-meal insulin release by 40%.

Why the Confusion Over Insulin?

Those afflicted with type | diabetes do not produce enough insulin. For these individuals,
supplemental insulin is a lifesaving therapy. The public often associates insulin with healthy
hormones, but insulin has an insidious dark side.

As normal aging and poor diet deprive cells of insulin sensitivity, many people produce excess
insulin to force serum glucose into cells. This excessive insulin production is a contributing cause
to a host of degenerative disorders, including heart disease and cancer.

The most immediate and noticeable effect of excess insulin production is unwanted weight gain.
Insulin drives fat into cells, prevents fat from being released from cells, and makes people
chronically hungry. High insulin levels contribute not only to obesity, but also to the disease states
associated with being overweight.

While insulin saves the lives of type | diabetics who are dependent on it, it becomes a “death
hormone” to aging people who secrete too much insulin. Reducing excess serum insulin is thus a critical component of any
weight-reduction and longevity program.

What Is Hyperinsulinemia?

Insulin is produced by the beta cells in the pancreas. Insulin stimulates uptake of glucose (sugar) from the blood into the body’s
cells. The resistance of the body’s cells to the action of insulin is called insulin resistance. As a result of insulin resistance and
other factors, the pancreas produces more insulin than normal. This is called hyperinsulinemia.

In a normal person, one unit of insulin might be needed to help 10 mg of glucose go into a cell group. In hyperinsulinemia, ten
units of insulin might be needed to get the same 10 mg of glucose into the cell group.1 Hyperinsulinemia and insulin resistance
create myriad problems, including elevated triglycerides, low HDL, type Il diabetes, and obesity.

Figure 1 below shows the pathways to obesity and several degenerative diseases associated with insulin resistance and
hyperinsulinemia.
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Insulin and Age-Related Disease

Numerous published studies reveal that excess serum insulin (hyperinsulinemia) is a major health problem. High serum insulin
promotes hypertension by impairing sodium balance.2,3 Too much insulin harms the kidneys.4 The vascular system is severely
damaged by prolonged exposure to excess insulin.s,6 By acting as a catalyst in promoting cell growth, excess insulin increases
the risk and progression of certain cancers.7-11 High insulin promotes the formation of beta-amyloid in brain cells and may
contribute to the development of Alzheimer's disease.12 Overproduction of insulin is even a contributory factor to prostate
enlargement because of its effects in promoting the overgrowth of prostate cells.13

High serum insulin is associated with the development of abdominal obesity and the many health problems induced by
abdominal obesity, including atherosclerosis and impotence.14-20 Obesity is associated with excess insulin and reduced insulin
sensitivity, both risk factors for type Il diabetes.

Perhaps the simplest way to evaluate the toxic effects of excess insulin is by examining its effects on human mortality. One
study showed that over a 10-year period, the risk of dying was almost twice as great for those with the highest levels of insulin
compared to those with the lowest.21 The study authors stated that hyperinsulinemia is associated with increased all-cause and
cardiovascular mortality independent of other risk factors.

Why Aging People Gain Weight
The number of overweight people is staggering. A review of the published INSULIN BLOCKAGE EXTENDS
literature indicates that a significant percentage of degenerative diseases is MAXIMUM LIFE SPAN
attributed to excess body fat. Those who are overweight face a significant
risk of developing type Il diabetes.22-24 The treatments for obesity and type Il
diabetes are interrelated. By effectively treating either one of these diseases,
doctors can mitigate or control the other.

The magnitude of insulin’s impact on body fat
accumulation was demonstrated in a study
published last year in the journal Science.
Researchers altered the insulin receptor gene
_ ] _ ) in the fat cells of mice so that the cells would
Poor diet, obesity, and aging result in - not respond to insulin. Because insulin is
excessive secretion of insulin, a factor in the needed to help cells store fat, these mice had

development of type Il diabetes. Suppressing less body fat and were protected against
the overproduction of insulin is a crucial obesity.

component of a medically supervised weight-

loss program. The altered mice ate 55% more food per gram

] ] o of body weight than normal mice, yet had 70%
A noticeable effect of surplus serum insulin is less body fat at three months of age. Moreover

constant hunger, which results in a vicious the genetically altered mice had increased
cycle in which overeating causes more and median and maximum life spans. After three
more body fat to accumulate, which in turn years, all of the normal mice had died, but one-
causes even greater amounts of unwanted quarter of the mice whose fat cells were

insulin to be secreted from the pancreas.2s We | ganetically altered to not respond to insulin
now know that hyperinsulinemia predicts were still alive.

diabetes mellitus.26 Even in children, serum insulin levels are far higher in

obese than in non-obese children of the same age. The mice in this study were able to eat

whatever they wanted and still stay slim

The effects of consuming high-glycemic foods and the subsequent because their fat tissue was programmed to
hyperinsulinemia, hunger, and weight gain that occur are the subject of an not respond to insulin. The scientists

article published in the Journal of the American Medical Association titled concluded:

“The Glycemic Index.”27 The article’s authors summarized their position as

follows:

“A reduction of fat mass without caloric




restriction can be associated with
increased longevity in mice, possibly
through effects on insulin signaling.” 28

“It is possible that the hunger incident to hyperinsulinemia may be a cause
of overeating, and therefore, the obesity that so often precedes diabetes.”

Dangerous After-Meal Sugar Levels

The excess elevation of blood sugar after eating wreaks havoc in the body
via multiple pathological mechanisms. Elevations in postprandial (after-meal)
blood sugar, along with the accompanying insulin surge, are major
contributors to the development of diabetic and age-related disorders such
as heart disease, as well as diseases of the microvasculature (small blood
vessels within the eyes, kidneys, and nerves).

While it is not yet possible to alter human fat
cells so that they do not respond to insulin,
humans can take relatively simple steps to
reduce the surge of insulin into the blood that
occurs after eating.

People who have normal fasting glucose levels but whose average postprandial glucose level exceeds 200 mg/dL are three times
more likely to suffer diabetic retinopathy than those who do not.29

Growing evidence indicates that severe spikes in postprandial blood sugar are a major problem for non-diabetics as well. The two
primary mechanisms by which post-meal hyperglycemia causes such problems are formation of advanced glycation end
products (the binding of glucose to body proteins) and increased production of free radicals that lead to severe arterial wall
damage.30,31

To investigate the relationship between glucose metabolism and the severity of heart disease, one study measured how many
coronary arteries were blocked in relation to postprandial glucose-insulin blood levels and other atherogenic risk factors. All of the
men participating in the study had normal fasting glucose blood readings, but in response to a glucose challenge, demonstrated
significantly different rates of glucose-insulin spikes. Men with the highest levels of post-load glucose, insulin, and other
measurements of glycemic imbalance had the greatest number of blocked coronary arteries.s2

These studies make it abundantly clear that blunting the after-meal increase in blood sugar is an important goal for those seeking
optimal longevity.

FOODS TO AVOID

Eating foods and beverages that are high in sugar causes the release of excess
insulin. Chronic insulin overload results in weight gain and the development of age-
related diseases. Most people do not realize that many common foods (in addition
to pure sugar) induce a dangerous insulin spike.

When evaluating the glucose-insulin-elevating effects of foods, the two established
measurements are the “glycemic index” and “glycemic load.” Consumption of
foods that are high in both of these measurements should be avoided or reduced.
Here are some examples of how different types of foods compare:

High Glycemic Index + High Glycemic Load

Glycemic Glycemic

Index Load*
Instant rice 91 24.8
Baked potato 85 20.3
Corn flakes 84 21.0
White bread 70 21.0
Rye bread 65 19.5
Banana 53 13.3
Spaghetti 41 16.4

Lower Glycemic Index + Lower Glycemic Load

Glycemic Glycemic
Index Load*

Carrot 71 3.8




Apple 36 8.1

Lentils 29 5.7
Milk 27 3.2
Peanuts 14 0.7
Broccoli negligible negligible

* Glycemic load calculated on differing quantities of each food group.

The chart of high-glycemic foods offers guidance for dining out: avoid eating bread,
ask for a double portion of vegetables in lieu of potato or rice, and refuse any kind
of dessert offered.

While these dietary changes can be difficult to implement, reducing the
carbohydrate-craving effects of excess insulin can make this diet modification
tolerable over the long term. The use of a new dietary supplement that reduces the
amount of glucose and insulin in the blood after ingesting high-glycemic foods can
help curb cravings for foods that are high in carbohydrates.




LE Magazine September 2004

COVER STORY
Novel Fiber Limits Sugar Absorption

Correlating Food Type and Obesity

According to the US Surgeon General, 60% of adult Americans are clinically overweight, having a body mass index of 25 or
greater. Obesity has become so common that those who are not grotesquely overweight appear to look normal. These “normal”
heavy people, however, suffer significantly greater incidences of disability and premature death.

Mounting evidence points to hyperinsulinemia as being a culprit in today’s obesity epidemic. One
way to help reduce excessive insulin is by eating a low-glycemic diet. This means eliminating foods
that induce the pancreas to over-secrete insulin. While people seeking to lose body fat know they
should avoid sucrose and fructose, too often the craving for sugar (induced by hyperinsulinemia)
results in binging on carbohydrate-rich food.

The food industry misleads the public into thinking that high-glycemic foods are healthy. Fruit
juices, for instance, are promoted as a concentrated source of nutrients contained in fruit. The
downside to juice, however, is that it is a concentrated form of quick-release fructose that can spike
serum insulin. Eating whole fruit produces a gradual release of sugar into the blood. Once most
fruits are juiced, however, they become catalysts for insulin overload because of their concentration
of rapidly absorbable sugar.

Carrots rank high on the glycemic index, but because their glycemic load is very low, there is nothing wrong with eating carrots.
Once carrots are juiced, however, the sugar is concentrated into a form that instantly hits the bloodstream and provokes an
insulin spike. The moral to this story is to eat lots of fruits and vegetables, but avoid the juice. A look at the calorie content of a
glass of fruit or vegetable juice confirms its fat-potentiating effects. For those concerned about obtaining adequate folic acid,
vitamin C, alpha carotene, and similar nutrients, these can be obtained by eating whole fruits and vegetables and by taking
supplements.

As shown in the sidebar on the previous page, foods that were once considered part of a healthy “low-fat diet” have a high
glycemic index and high glycemic load. Ingesting these kinds of foods helps you gain weight, even though you think you are
eating right.

The message for those seeking to lose some pounds is to reduce or avoid consumption of foods with a higher glycemic

index/load. While this is not the entire solution to the obesity crisis, it is an important component. The problem is that it is
difficult to suppress carbohydrate craving. Even when people know they should avoid sucrose-fructose foods, they too often
succumb to an insulin-induced addiction and gorge themselves with ice cream, chocolate, and other sugar-laden desserts.

When it comes to the problem of high-glycemic diets, two obstacles must be overcome: cutting the craving for sugar, and
changing eating patterns to avoid high-glycemic foods. A partial solution is to impede the rapid absorption of sugars into the
bloodstream in order to reduce the accompanying insulin spike. This reduction in postprandial insulin secretion can help induce
satiety and somewhat inhibit calorie intake. After six years of intensive research, a supplement is now available that interferes
with the rapid absorption of sugar, thus reducing after-meal blood glucose and insulin levels by 23% and 40%, respectively.

The Search for a Better Fiber
Scientific studies consistently document the ability of water-soluble fibers to FOOD FRAUD
inhibit carbohydrate absorption, reduce cholesterol and low-density
lipoprotein (LDL), and induce some weight loss.33,34 When taken before
meals, these fiber sources bind to water in the stomach and small intestine
to form a gelatinous, viscous mass that slows the absorption of sugars and
inhibits the re-absorption of intestinal cholesterol excreted from the liver. The
net effect is a reduction in the number of absorbed calories and an induction
of a feeling of satiety.

While “low fat” or “fat free"appear on more and
more food labels, a record number of
Americans are overweight. The problem is that
“low fat” often means “high sugar.” If you
examine the labels of fat-free salad dressings,
for example, you can see that they are loaded
with sucrose or fructose.

The problem until now is that the large quantity of fiber required to produce a
meaningful effect has resulted in poor compliance, primarily because of
upper and lower gastrointestinal-related discomfort.

Sugar is cheap and is a palatable alternative to
oils that add fat calories. If you look at pasta
sauce labels, for instance, you will find that




In the early 1990s, scientists at the University of Toronto began to
investigate a novel class of viscous fibers in order to identify a low-dose
blend that would reduce blood glucose, insulin, cholesterol, and LDL levels.
Initial studies confirmed the beneficial effects of these soluble fibers.
Compared to placebo, those consuming highly viscous fibers before meals
showed improvement in glycemic control, blood lipid levels, and blood
pressure.3s,36 The problem, however, remained—these beneficial effects
could be produced only by ingesting large amounts of this fiber.

To overcome this problem, the scientists tested hundreds of different fiber
blends with the objective of achieving significant benefits from only a few
grams of soluble fiber per meal.

One of the initial findings that motivated the University of Toronto scientists
to pursue this research occurred during a study that measured the
glycemic-index response to different forms of fiber (or no fiber). In this study,
three grams of various fibers were administered prior to a 20-gram glucose
challenge. As expected, the glycemic index of the control group receiving no
fiber was 100. Those receiving three grams of psyllium and xanthan showed

most of them are loaded with “high-fructose
corn syrup” or just plain old sucrose. Eating
these sugar-fortified sauces with high-glycemic
pastas and bread can create an enormous
insulin spike. Fruit and vegetable juices feature
healthy looking photos on their labels, but
when you look at the calorie content of these
sugar concentrates, you should seek to
consume the actual fruit or vegetable in lieu of
the juice. Even products that purport to have
health benefits like tea beverages are usually
loaded with sugar.

Food companies have duped Americans into
believing that anything that is low in fat is
beneficial. Consumers should carefully read
food labels to make sure they are not
inadvertently loading up on insulin-spiking
sugar calories.

only negligible glycemic index reductions (3% and 6%, respectively). By contrast, test subjects receiving three grams of a novel
fiber blend showed a remarkable 39% reduction in their glycemic index. This finding demonstrated that consuming just three
grams of this highly viscous fiber before a meal could significantly reduce the number of insulin-spiking carbohydrate calories

absorbed.37

Using the Most Viscous Fibers

Glucomannan possesses the greatest viscosity (gelling property) of all known soluble fibers.37,38

Four to five grams of glucomannan blended into fluid or mixed with food can slow carbohydrate absorption into the bloodstream
and dampen the ensuing insulin spike by up to 50%.39 Controlled clinical studies document that glucomannan can promote
satiety and induce modest weight loss.40-43 It has been shown to significantly lower LDL and total cholesterol, improve diabetic

control, and correct constipation.29-31,33-38,40-43

The reason glucomannan has fallen by the wayside is that in the 1980s, programs promoting quick weight loss advertised
glucomannan as a supplement that could make obese people thin. The FTC stepped in and aggressively attacked those who
were making exaggerated fat-loss claims for glucomannan. The subsequent negative reports by the news media caused

glucomannan to be viewed by the public as a worthless dietary supplement.

THE GLYCEMIC INDEX

The glycemic index is a way of calculating the
rate by which blood glucose levels rise in

The published scientific studies on glucomannan, however, are quite
impressive. Although it does not make fat people thin, a double-blind trial
showed that compared to placebo, obese subjects taking one gram of
glucomannan before each meal lost 5.5 pounds after only eight weeks.40

The subjects were instructed not to change their eating or exercise patterns.
Total cholesterol and LDL also were reduced (by 21.7 and 15.0 mg/dL,
respectively) in the glucomannan-supplemented group. No adverse reactions
to glucomannan were reported.

response to different food types, with pure
glucose producing a reading of 100. The
glycemic index measures how fast a particular
food triggers a spike in blood glucose. Higher-
glycemic foods prompt an elevated insulin
release because the pancreas is stimulated to
metabolize the sudden surge of glucose into
the blood.

Several other published studies confirm that glucomannan modestly reduces
weight compared to placebo or diet alone.41-43 Total cholesterol and LDL,
along with after-meal insulin and glucose blood levels, are significantly
reduced when glucomannan is taken before meals.41-43

With this knowledge of glucomannan as a foundation, University of Toronto scientists led by Vladimir Vuksan, PhD, combined
glucomannan with two other viscous fibers (xanthan and alginate) in an exact ratio to increase the viscosity of the original
glucomannan material by 2.5-5 times.44 A mulberry concentrate (20:1) was added to enhance the glycemic-control and lipid-
lowering effects.4s

The primary benefit of this proprietary fiber blend lies in its superior viscosity. This means that it is better able to expand in the
gastrointestinal tract to inhibit sugar absorption and bind cholesterol. This enables much smaller quantities to be taken than of
other viscous dietary fibers to achieve comparable health benefits. The fiber blend’s trade name is PGX™, which stands for

“polyglycoplex.”



The chart below shows the superior viscosity of a blend comprising
glucomannan, xanthan, and alginate fibers compared to the individual soluble fibers.
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Studies Confirm Effectiveness

At last June’s 64th Annual Meeting of the American Diabetes Association, held in Orlando, FL, the results of two studies using

the PGX™ fiber blend were presented by researchers from the Risk Factor Modification Centre at St. MichdslHospital and the
University of Toronto.ss The first study reported on test subjects who took three grams of the fiber blend, followed by a huge 50-

gram acute glucose challenge. Compared to the control group, those taking the fiber blend had a 65% reduction in postprandial

glucose elevation.

The second study was performed over a three-week period to better reflect real-life experiences. Study subjects took three grams
of the fiber blend three times a day before meals. After three weeks, there was a 23% reduction in postprandial glucose, a 40%
reduction in after-meal insulin release, and a 55.9% improvement in whole-body insulin sensitivity scores. In addition, this
proprietary fiber blend reduced body fat by 2.8% from baseline by the end of the three-week study period.

As a result of these findings, a large, longer-term clinical study has been initiated to further evaluate this unique fiber blend’s
effects on weight loss.

MULBERRY NATURALLY

AIDS BLOOD SUGAR CONTROL
By Dale Kiefer

Type |l diabetes is reaching epidemic proportions in the developed world as obesity rates continue to climb. While the
American Diabetes Association estimates that diabetes affects about 17 million Americans, some medical professionals
believe this figure vastly underestimates the true scope of the pandemic. An additional 16-20 million people probably suffer
from a precursor condition known as pre-diabetes.s5

Patients with glucose-handling difficulties are at increased risk of developing life-threatening conditions ranging from heart
disease and stroke to blindness, nerve damage, depression, and kidney disease. These dire secondary complications are
the result of excess glucose in the bloodstream (hyperglycemia). Too much “sugar” (glucose) damages blood vessels and
the tissues they support.

Blood sugar rises when cells become ‘“resistant” to the normal effects of insulin, which ordinarily shepherds glucose
molecules across the cell membrane into the cell’s interior, where it is burned for energy. As body fat rises, production of a
hormone called resistin increases, rendering cells deaf, so to speak, to insulin’s knock at the door.46,47

Evidently, mulberry leaves contain substances that reverse this defect. In a study conducted in India, patients with type I
diabetes were randomly assigned to one of two groups.4e One group took glibenclamide, a drug that stimulates pancreatic
insulin secretion and is prescribed to certain type Il diabetics. Patients in the second group received three grams of mulberry
leaf powder taken with each of three daily meals. Treatment continued for 30 days.

Before treatment began, researchers measured a variety of parameters that collectively provide a detailed picture of a
patient’s lipid status and glucose-handling abilities. These parameters were measured again at the end of the 30-day trial.

Patients taking mulberry leaf had significantly lower fasting glucose, while the decrease in the glibenclamide group was
statistically insignificant.

While glibenclamide subjects enjoyed some minimal improvements in their blood lipid profile, the changes were not
statistically significant, except for triglycerides, which fell by 10%. Mulberry patients, on the other hand, experienced striking



improvements across all lipid parameters, including a remarkable 18% increase in highly desirable HDL. The biggest change
was a dramatic drop in harmful LDL. While glibenclamide patients saw no significant change in their levels of this artery-
clogging lipid, mulberry patients saw their LDL decline by 23%.

The research team also measured changes in lipid peroxidation in plasma,
urine, and red blood cell membranes. Lipid peroxidation occurs when lipids are
oxidized in the body, rendering them yet more harmful. One of the goals of
antioxidant therapy is to prevent this harmful process (common among
diabetics) from occurring. Plasma and urinary lipid peroxidation dropped
significantly in both groups, but the effect was stronger among mulberry
patients. Only mulberry significantly improved lipid peroxidation and decreased
cholesterol in red blood cell membranes. As the researchers noted: “Mulberry
therapy is highly effective against lipid peroxidation when compared with
glibenclamide treatment.”sg This finding has also been seen in diabetic rats.49
These results indicate that mulberry not only reduces harmful lipids and apparently improves sensitivity to glucose, but also
possesses beneficial antioxidant properties.

This antioxidant activity probably reflects mulberry’s own defense and repair mechanism at work. Japanese researchers
showed in 2001 that stressed mulberry leaves produce chemicals that mop up free radicals in leaf tissue.so Free radicals,
which are responsible for harmful lipid peroxidation in humans, are also damaging to plant tissue.

Previous (and subsequent) research has shown that rodents with experimentally induced diabetes also experience dramatic
improvements when fed mulberry leaf.49, 51,52
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Using Fiber to Aid Weight Loss

Critics have attacked the use of fiber supplements because they are not a cure for obesity. While this is true, clinical findings
reveal that ordinary fiber supplements can reduce the number of calories consumed by 30 to 180 calories per day.s4 While
modest, this reduction in calorie absorption would, over the course of a year, result in a weight loss of 3-18 pounds.ss

The new PGX™ higtiscosity fiber blend may
provide better results than ordinary fibers used
in previous studies. Clinical studies have
repeatedly shown that after-meal blood sugar
levels decrease as soluble fiber viscosity
increases.34,56 This relationship has also been
shown with improved weight control and
diminished appetite.40-43 We are anxiously
awaiting the results of the ongoing weight-loss
< | study of PGX™.,

In the meantime, however, the dramatic effects
shown by the PGX™ fiber blend in reducing
insulin, glucose, LDL, and total cholesterol make it a common-sense
supplement to take before meals. Any reduction of calorie absorption should
benefit overall health. Taking steps to reduce excess insulin secretion may
help protect against a wide range of degenerative processes.

Fiber: Limits to Weight Loss

With all the books that have been written about the obesity-inducing effects
of excess insulin, one would think that weight loss would automatically
occur in response to a lowered intake of high-glycemic foods combined with
a high intake of soluble fibers.

The problem is that age-associated weight gain is a multifactorial process
that can be only partially addressed with existing approaches. The scientific
protocol on obesity in Life Extension’s Disease Prevention and Treatment
book describes why it is difficult for people to lose significant amounts of
body fat. There is help on the way, but the total solution in a pill is not yet
here.

MEDICAL ESTABLISHMENT
RECOGNIZES NEED
TO SUPPRESS INSULIN

In June 2004, the journal Current Medicinal
Chemistry published an article titled, “Inhibition
of insulin secretion as a new drug target in the
treatment of metabolic disorders.” The
scientists who authored the article stated that
the relationship between hyperinsulinemia and
certain metabolic diseases such as obesity
has been known for decades, but that only a
few inhibitors of insulin release have been
identified. These insulin inhibitors (diazoxide
and octreotide) are drugs that can produce side
effects. They are not to be taken on a daily
basis. The scientists wrote:

“Clinical studies have furthermore
indicated that inhibitors of insulin release
will be of benefit in treatment or
prevention of diabetes and obesity.” 57

This paper indicates that pharmaceutical
companies will be pursuing drugs to suppress
overproduction of insulin. The good news is that
a low-cost dietary supplement is already
available that has demonstrated potent
postprandial insulin-reducing effects.

In the meantime, Life Extension recommends that people seeking to lose weight consume the following supplements:

Chromium polynicotinate 600-1000 mcg daily
Conjugated linoleic acid (CLA) 3000-4000 mg daily

PGX™ highly viscous fiber blend 1068000 mg 5-10 minutes before each meal with 8-16 ounces of water.

Consider asking your doctor to prescribe 500 mg two to three times daily of the insulin-normalizing drug metformin.ss-67 Men
(without prostate cancer) should restore testosterone to youthful levels to help reduce dangerous abdominal obesity.ss-108 Thyroid
hormone deficiencies should be corrected.109,110 Make some effort to reduce consumption of high-glycemic foods, and to

exercise, if possible.111-114




METFORMIN FOR WEIGHT LOSS

Metformin is used to treat diabetes, but
published research shows that it also helps
non-diabetics to lose weight.115 Metformin
reduces sugar (glycogen) release from the liver
to prevent blood glucose levels from rising too
high, so that the body does not need to
produce as much insulin.116-118 Metformin
lowers insulin levels,119 prevents many of the
side effects of diabetes, and can be used by
people who want to lose weight.

A common cause of obesity in women is called
polycystic ovary syndrome, which is caused by
having high blood levels of insulin. Metformin
helps women with polycystic ovary syndrome
to lose weight.120-125 Metformin prevents
blood sugar levels from rising too high, but
eating foods that cause rapid elevations in
glucose levels can negate its effects. Taking
metformin after eating two bagels will not help
you to lose weight. Consider taking 500 mg of
metformin a few minutes before you eat. Do not
take metformin if you have kidney disease,
heart failure, or any medical condition that
could make your blood acidic. Some drugs
cannot be taken with metformin, so check with
your doctor about all your medications. If you
have nausea or diarrhea, take one-half of a pill
(250 mg) with a meal once a day, and if you
then have no symptoms, try to work up to one-
half of a pill before each meal.

Summary

Type | (insulin-dependent) diabetes was at
one time universally fatal. In 1922, a young
boy received the first form of supplemental
insulin and experienced a reduction of blood
sugar. Insulin was soon viewed as a wonder
drug because it saved the lives of those who
were previously doomed to death shortly after
diagnosis with insulin-dependent diabetes.

In today’s gluttonous world, overproduction of insulin has become a major
health problem. Even in people who eat a healthy diet, the aging process
often causes insulin resistance that results in higher-than-desired insulin
levels. An overwhelming number of scientific studies shows that
hyperinsulinemia is an underlying culprit for many of today’s killer diseases
and infirmities.

While pharmaceutical companies are investigating insulin-suppressing
drugs, the good news is that fiber supplements have been shown to enhance
blood sugar control, decrease after-meal insulin levels, and reduce the
number of calories absorbed by the body.

The best fiber sources for reducing after-meal blood sugar-insulin levels,
lowering cholesterol levels, and promoting weight loss are those that are rich
in water-soluble fibers such as glucomannan, psyllium, guar gum, and
pectin.

When taken with water before meals, these fiber sources bind to the water
in the stomach and small intestine to form a gelatinous, viscous mass that
not only slows down the absorption of glucose, but also induces a sense of
satiety (fullness) and reduces the absorption of calories.

With the introduction of a new highly viscous fiber blend trademarked under
the name PGX™, it may now be possible to achieve the multiple

documented benefits of fiber by swallowing only a few capsules before each meal. The longevity potential associated with
reducing after-meal glucose and insulin blood levels, lowering total cholesterol and LDL, and losing some weight is enormous.



LE Magazine September 2004

COVER STORY

Novel Fiber Limits Sugar Absorption

References

1. Available at: http://www.health-alliance.com/hospitals/Jewish/glueck/insulin_resistance.htm. Accessed June 24, 2004.
2. Hano T, Nishio I. Treatment of hypertension in the patients with obesity. Nippon Rinsho. 2001 May;59(5):973-7.

3. Kopf D, Muhlen I, Kroning G, Sendzik |, Huschke B, Lehnert H. Insulin sensitivity and sodium excretion in normotensive off-
spring and hypertensive patients. Metabolism. 2001 Aug;50(8):929-35.

4. Noda M, Matsuo T, Nagano-Tsuge H, et al. Involvement of angiotensin Il in progression of renal injury in rats with genetic non-
insulin-dependent diabetes mellitus (Wistar fatty rats). Jon J Pharmacol. 2001 Apr;85(4):416-22.

5. Hegele RA. Premature atherosclerosis associated with monogenic insulin resistance. Circulation. 2001 May 8;103(18):2225-9.

6. Katz AS, Goff DC, Feldman SR. Acanthosis nigricans in obese patients: Presentations and implications for prevention of
atherosclerotic vascular disease. Dermatol Online J. 2000 Sep;6(1):1.

7. Kaaks R. Plasma insulin, IGF-I and breast cancer. Gynecol Obstet Fertil. 2001 Mar;29(3):185-91.

8. Nilsen TI, Vatten LJ. Prospective study of colorectal cancer risk and physical activity, diabetes, blood glucose and BMI:
exploring the hyperinsulinaemia hypothesis. Br J Cancer. 2001 Feb 2;84(3):417-22.

9. Balkau B, Kahn HS, Courbon D, Eschwege E, Ducimetier P. Hyperinsulinemia predicts fatal liver cancer but is inversely
associated with fatal cancer at some other sites. Diabetes Care. 2001 May;24(5):843-9.

10. Czyzyk A, Szczepanik Z. Diabetes mellitus and cancer. Eur J Intern Med. 2000 Oct;11(5):245-52.

11. Bruce WR, Wolever TM, Giacca A. Mechanisms linking diet and colorectal can- cer: the possible role of insulin resistance.
Nutr Cancer. 2000;37(1):19-26.

12. Cook DG, Leverenz JB, McMillian PJ, et al. Reduced hippocampal insulin-degrading enzyme in late-onset Alzheimer’s
disease is associated with the apolipoprotein E-epsilon4 allele. Am J Pathol. 2003 Jan;162(1):313-9.

13. Hammarsten J, Hogstedt B. Hyperinsulinaemia as a risk factor for developing benign prostatic hyperplasia. Eur Urol. 2001
Feb;39(2):151-8.

14. Chu N, Spiegelman D, Hotamisligil GS, Rifai N, Stampler M, Rimm EB. Plasma insulin, leptin, and soluble TNF receptors
levels in relation to obesity-related atherogenic and thrombogenic cardiovascular dis- ease risk factors among men.
Atherosclerosis. 2001 Aug;157(2):495-503.

15. Johnson MS, Figueroa-Colon R, Huang TT, Dwyer JH, Goran MI. Longitudinal changes in body fat in African-American and
caucasian children: influence of fasting insulin and insulin sensitivity. J Clin Endocrinol Metab. 2001 Jul;86(7):3182-7.

16. Danadian K, Lewy V, Janosky JJ, Arslanian S. Lipolysis in African-American children: is it a metabolic risk factor
predisposing to obesity? J Clin Endocrinol Metab. 2001 Jul;86(7):3022-6.

17. Zoltowska M, Ziv E, Delvin E, et al. Circulating lipoproteins and hepatic sterol metabolism in Psammomys obesus prone to
obesity, hyperglycemia and hyperinsuline- mia. Atherosclerosis. 2001 Jul;157(1):85-96.

18. Thakur V, Richards R, Reisin E. Obesity, hypertension, and the heart. Am J Med Sci. 2001 Apr;321(4):242-8.

19. Emdin M, Gastaldelli A, Muscelli E, et al. Hyperinsulinemia and autonomic nervous system dysfunction in obesity: effects of
weight loss. Circulation. 2001 Jan 30;103(4):513-9.



20. Despres JP, Pascot A, Lemieux I. Risk fac- tors associated with obesity: a metabolic perspective. Ann Endocrinol. 2000
Dec;61 Suppl 6:31-8.

21. Pyorala M, Miettinen H, Laakso M, Pyorala K. Plasma insulin and all-cause, cardiovascular, and noncardiovascular mortality:
the 22-year follow-up results of the Helsinki Policemen Study. Diabetes Care. 2000 Aug;23(8):1097-102.

22. Gastaldelli A, Toschi E, Pettiti M, et al. Effect of physiological hyperinsulinemia on gluconeogenesis in nondiabetic subjects
and in type 2 diabetic patients. Diabetes. 2001 Aug;50(8):1807-12.

23. Basu A, Basu R, Shah P, Vella A, Rizza RA, Jensen MD. Systemic and regional free fatty acid metabolism in type 2
diabetes. Am J Physiol Endocrinol Metab. 2001 Jun;280(6):E1000-6.

24. O’Keefe JH Jr, Miles JM, Harris WH, Moe RM, McCallister BD. Improving the adverse cardiovascular prognosis of type 2
diabetes. Mayo Clin Proc. 1999 Feb;74(2):171-80.

25. Heller RF, Heller RF. Hyperinsulinemic obesity and carbohydrate addiction: the missing link is the carbohydrate frequency
factor. Med Hypotheses. 1994 May;42(5):307-12.

26. Haffner SM, Stern MP, Mitchell BD, Hazuda HP, Patterson JK. Incidence of type Il diabetes in Mexican Americans predicted
by fasting insulin and glucose levels, obesity, and body-fat distribution. Diabetes. 1990 Mar;39(3):283-9.

27. Ludwig DS. The glycemic index: physiological mechanisms relating to obesity, diabetes, and cardiovascular disease. JAMA.
2002 May 8;287(18):2414-23.

28. Bluher M, Kahn BB, Kahn RC. Extended longevity in mice lacking the insulin receptor in adipose tissue. Science. 2003 Jan
24;299(5606):572-4.

29. Bell DS. Importance of postprandial glucose control. South Med J. 2001 Aug;94(8):804-9.

30. Ceriello A. Impaired glucose tolerance and cardiovascular disease: the possible role of post-prandial hyperglycemia. Am
Heart J. 2004 May;147(5):803-7.

31. Lebovitz HE. Effect of the postprandial state on nontraditional risk factors. Am J Cardiol. 2001 Sep 20;88(6A):20H-5H.

32. Sasso FC, Carbonara O, Nasti R, et al. Glucose metabolism and coronary heart disease in patients with normal glucose
tolerance. JAMA. 2004 Apr 21;291(15):1858-63.

33. Marlett JA, McBurney Ml, Slavin JL. Position of the American Dietetic Association: health implications of dietary fiber. J Am
Diet Assoc. 2002 Jul;102(7):993-1000.

34. Jenkins DJ, Kendall CW, Vuksan V, et al. Soluble fiber intake at a dose approved by the US Food and Drug Administration
for a claim of health benefits: serum lipid risk factors for cardiovascular disease assessed in a randomized controlled crossover
trial. Am J Clin Nutr. 2002 May;75(5):834-9.

35. Vuksan V, Sievenpiper JL, Owen R, et al. Beneficial effects of viscous dietary fiber from Konjac-mannan in subjects with the
insulin resistance syndrome: results of a con- trolled metabolic trial. Diabetes Care. 2000 Jan;23(1):9-14.

36. Vuksan V, Jenkins DJ, Spadafora P, et al. Konjac-mannan (glucomannan) improves glycemia and other associated risk
factors for coronary heart disease in type 2 diabetes. A randomized controlled metabolic trial. Diabetes Care. 1999 Jun;22
(6):913-9.

37. Kim E, Vuksan V, et al. The relationship between viscosity of dietary fibers and their hypoglycemic effects. Kor J Nutr.
1996;29:615-21.

38. Gonzalez Canga A, Fernandez Martinez N, Sahagun AM, et al. Glucomannan: properties and therapeutic applications. Nutr
Hosp. 2004 Jan-Feb;19(1):45-50.

39. McCarty MF. Glucomannan minimizes the postprandial insulin surge: a potential adjuvant for hepatothermic therapy. Med
Hypotheses. 2002 Jun;58(6):487-90.



40. Walsh DE, Yaghoubian V, Behforooz A. Effect of glucomannan on obese patients: a clinical study. Int J Obes. 1984;8
(4):289-93.

41. Vita PM, Restelli A, Caspani P, Klinger R. Chronic use of glucomannan in the dietary treatment of severe obesity. Minerva
Med. 1992 Mar;83(3):135-9.

42. Cairella M, Marchini G. Evaluation of the action of glucomannan on metabolic parameters and on the sensation of satiation in
overweight and obese patients. Clin Ter. 1995 Apr;146(4):269-74.

43. Livieri C, Novazi F, Lorini R. The use of highly purified glucomannan-based fibers in childhood obesity. Pediatr Med Chir. 1992
Mar-Apr;14(2):195-8.

44. Vuksan V, PhD, associate director, Clinical Nutrition and Risk Factor Modification Centre, St. Michael’'s Hospital and faculty
of medicine, University of Toronto, Canada.

45, Victoroff J. Saving Your Brain: The Revolutionary Plan to Boost Brain Power, Improve Memory and Protect Yourself Against
Aging and Alzheimer’s. New York, NY: Bantam Books; 2002.

46. Steppan CM, Bailey ST, Bhat S, et al. The hormone resistin links obesity to diabetes. Nature. 2001 Jan 18;409(6818):307-
12.

47. Flier JS. Diabetes: The missing link with obesity? Nature. 2001 Jan 18;409(6818):292-3.

48. Andallu B, Suryakantham V, Srikanthi BL, Reddy GK. Effect of mulberry (Morus indica L.) therapy on plasma and
erythrocyte mem- brane lipids in patients with type 2 diabetes. Clin Chim Acta. 2001 Dec;314(1-2):47-53.

49. Andallu B, Varadacharyulu NCh. Antioxidant role of mulberry (Morus indica L. cv. Anantha) leaves in streptozotocin-diabetic
rats. Clin Chim Acta. 2003 Dec;338(1-2):3-10.

50. Sharma R, Sharma A, Shono T, et al. Mulberry moracins: scavengers of UV stress-generated free radicals. Biosci Biotechnol
Biochem. 2001 Jun;65(6):1402-5.

51. Doi K, Kojima T, Fujimoto Y. Mulberry leaf extract inhibits the oxidative modification of rabbit and human low density
lipoprotein. Biol Pharm Bull. 2000 Sept;23(9):1066-71.

52. Andallu B, Varadacharyulu NCh. Control of hyperglycemia and retardation of cataract by mulberry (Morus indica L.) leaves in
streptozotocin diabetic rats. Indian J Exp Biol. 2002 Jul;40(7):791-5.

53. Vuksan V, Lyon M, Breitman P, Sievenpiper J. Three-week consumption of a highly viscous dietary fiber blend results in
improve- ments in insulin sensitivity and reductions in body fat. Results of a double blind, placebo controlled trial. Presented at
the 64th Annual Meeting of the American Diabetes Association. Orlando, FL; June 4-8, 2004.

54. Howarth NC, Saltzman E, Roberts SB. Dietary fiber and weight regulation. Nutr Rev. 2001 May;59(5):129-39.

55. Murray M. How to prevent and treat diabetes with natural medicines. New York: Riverhead Books; 2003:183-555. 56. Jenkins
DJ, Kendall CW, Axelsen M, Augustin LS, Vuksan V. Viscous and nonviscous fibers, nonabsorbable and low glycemic index
carbohydrates, blood lipids and coro- nary heart disease. Curr Opin Lipidol. 2000 Feb;11(1):49-56.

57. Hansen JB, Arkhammar PO, Bodvarsdottir TB, Wahl P. Inhibition of insulin secretion as a new drug target in the treatment of
metabolic disorders. Curr Med Chem. 2004 Jun;11(12):1595-615.

58. Wulffele MG, Kooy A, Lehert P, et al. Combination of insulin and metformin in the treatment of type 2 diabetes. Diabetes
Care. 2002 Dec;25(12):2133-40.

59. Knowler WC, Barrett-Conner E, Fowler SW, et al. Reduction in the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Eng J Med. 2002 Feb 7;34(6):393- 403.

60. Freemark M, Bursey D. The effects of met- formin on body mass index and glucose tolerance in obese adolescents with
fasting hyperinsulinemia and a family history of type 2 diabetes. Pediatrics. 2001 Apr;107 (4):E55.



61. Klow NE, Draganov B, Os |. Metformin and contrast media-increased risk of lactic acidosis. Tidsskr Nor Laegeforen. 2001
Jun 10;121(15):1829.

62. Charles MA, Eschwege E. Prevention of type 2 diabetes: role of metformin. Drugs. 1999;58(Suppl. 1):71-3.

63. Brown JB, Pedula K, Barzilay J, Herson MK, Latare P. Lactic acidosis rates in type 2 diabetes. Diabetes Care. 1998 Oct;21
(10):1659- 63.

64. Abbasi F, Kamath V, Rizvi AA, Carantoni M, Chen YD, Reaven GM. Results of a placebo-controlled study of the metabolic
effects of the addition of metformin to sulfonylurea- treated patients. Evidence for a central role of adipose tissue. Diabetes Care.
1997 Dec;20(12):1863-9.

65. Scheen AJ. Clinical pharmacokinetics of metformin. Clin Pharmacokinet. 1996 May;30(5):359-71.

66. Giugliano D, De Rosa N, Di Maro G, et al. Metformin improves glucose, lipid metabolism, and reduces blood pressure in
hypertensive, obese women. Diabetes Care. 1993 Oct;16(10):1387-90.

67. Hays JH, Gorman RT, Shakir KM. Results of use of metformin and replacement of starch with saturated fat in diets of
patients with type 2 diabetes. Endocr Pract. 2002 May- Jun;8(3):177-83.

68. Gray A, Feldman HA, McKinlay JB, Longcope C. Age, disease, and changing sex hormone levels in middle-aged men:
results of the Massachusetts Male Aging Study. J Clin Endocrinol Metab. 1991 Nov;73(5):1016- 25.

69. de Lignieres B. Andropause and its manage- ment in the aged male. Presse Med. 2002 Novv 23;31(37 Pt 1):1750-9.

70. Channer KS, Jones TH. Cardiovascular effects of testosterone: implications of the “male menopause™? Heart. 2003 Feb;89
(2):121-2.

71. Gruenewald DA, Matsumoto AM. Testosterone supplementation therapy for older men: potential benefits and risks. J Am
Geriatr Soc. 2003 Jan;51(1):101-15.

72. de Kruif P. The Male Hormone. New York: Harcourt, Brace and Co.; 1945.

73. Cohen PG. Aromatase, adiposity, aging and disease. The hypogonadal-metabolic-atherogenic-disease and aging connection.
Med Hypotheses. 2001 Jun;56(6):702-8.

74. Zumoff B. Hormonal abnormalities in obesi- ty. Acta Med Scand Suppl. 1988;723:153-60.
75. Vermeulen A, Kaufman JM, Goemaere S, van Pottelberg I. Estradiol in elderly men. Aging Male. 2002 Jun;5(2):98-102.

76. Novak A, Brod M, Elbers J. Andropause and quality of life: findings from patient focus groups and clinical experts. Maturitas.
2002 Dec 10;43(4):231-7.

77. Padula GD, Zelefsky MJ, Venkatraman ES, et al. Normalization of serum testosterone levels in patients treated with
neoadjuvant hormonal therapy and three-dimensional conformal radiotherapy for prostate cancer. Int J Radiat Oncol Biol Phys.
2002 Feb 1;52(2):439-43.

78. Wu CY, Yu TJ, Chen MJ. Age related testosterone level changes and male andropause syndrome. Changgeng Yi Xue Za Zhi.
2000 Jun;23(6):348-53.

79. Niskanen L, Laaksonen DE, Punnonen K, Mustajoki P, Kaukua J, Rissanen A. Changes in sex hormone-binding globulin and
testosterone during weight loss and weight maintenance in abdominally obese men with the metabolic syndrome. Diabetes Obes
Metab. 2004 May;6(3):208-15.

80. Tsai EC, Boyko EJ, Leonetti DL, Fujimoto WY. Low serum testosterone level as a predictor of increased visceral fat in
Japanese- American men. Int J Obes Relat Metab Disord. 2000 Apr;24(4):485-91.

81. Couillard C, Gagnon J, Bergeron J, et al. Contribution of body fatness and adipose tissue distribution to the age variation in
plasma steroid hormone concentrations in men: the HERITAGE Family Study. J Clin Endocrinol Metab. 2000 Mar;85(3):1026-31.



82. Vermeulen A, Goemaere S, Kaufman JM. Testosterone, body composition and aging. J Endocrinol Invest. 1999;22(5
Suppl):110-6.

83. Marin P, Arver S. Androgens and abdominal obesity. Baillieres Clin Endocrinol Metab. 1998 Oct;12(3):441-51.
84. Marin P. Testosterone and regional fat distribution. Obes Res. 1995 Nov;3 Suppl 4:609S- 12S.

85. Lovejoy JC, Bray GA, Gleason CS, et al. Oral anabolic steroid treatment, but not parenteral androgen treatment, decreases
abdominal fat in obese, older men. Int J Obes Relat Metab Disord. 1995 Sep;19(9):614-24.

86. Tchernof A, Despres J, Belanger A, et al. Reduced testosterone and adrenal C19 steroid levels in obese men. Metabolism.
1995 Apr;44(4):513-9.

87. Haffner SM, Valdez RA, Stern MP, Katz MS. Obesity, body fat distribution and sex hormones in men. Int J Obes Relat
Metab Disord. 1993 Nov;17(11):643-9.

88. Khaw KT, Barrett-Connor E. Lower endogenous androgens predict central adiposity in men. Ann Epidemiol. 1992 Sep;2
(5):675-82.

89. Rebuffe-Scrive M, Marin P, Bjorntorp P. Effect of testosterone on abdominal adipose tissue in men. Int J Obes. 1991 Nov;15
(11):791-5.

90. Gapstur SM, Gann PH, Kopp P, Colangelo L, Longcope C, Liu K. Serum androgen concentrations in young men: a
longitudinal analysis of associations with age, obesity, and race. The CARDIA male hormone study. Cancer Epidemiol
Biomarkers Prev. 2002 Oct;11(10 Pt 1):1041-7

91. Kley HK, Edelmann P, Kruskemper HL. Relationship of plasma sex hormones to different parameters of obesity in male sub-
jects. Metabolism. 1980 Oct;29(11):1041-5.

92. Killinger DW, Perel E, Daniilescu D, Kharlip L, Lindsay WR. The relationship between aromatase activity and body fat
distribution. Steroids. 1987 Jul-Sep;50(1-3):61-72.

93. Meikle AW, Stringham JD, Woodward MG, McMurry MP. Effects of a fat-containing meal on sex hormones in men.
Metabolism. 1990 Sep;39(9):943-6.

94. Awad AB, Hartati MS, Fink C. Phytosterol feeding induces alteration in testosterone metabolism in rat tissues. J Nutr
Biochem. 1998 Dec;9(12):712-7.

95. Large DM, Anderson DC. Twenty-four hour profiles of circulating androgens and estrogens in male puberty with and without
gynecomastia. Clin Endocrinology. 1975 Nov; 11(5): 505-22.

96. Gavaler JS, Van Thiel DH. The association between moderate alcoholic beverage consumption and serum estradiol and
testosterone levels in normal postmenopausal women: relationship to the literature. Alcohol Clin Exp Res. 1992 Feb;16(1):87-92.

97. Om AS,Chung KW. Dietary zinc deficiency alters 5-alpha-reduction and aromatization of testosterone and androgen and
estrogen receptors in rat liver. J Nutr.1996 Apr;126(4):842-8.

98. Bjorntorp P. Classification of obese patients and complications related to the distribution of surplus fat. Nutrition. 1990 Mar-
Apr;6 (2):131-7.

99. Slemenda CW, Longcope C, Zhou L, Hui SL, Peacock M, Johnston CC. Sex steroids and bone mass in older men. Positive
associ- ations with serum estrogens and negative associations with androgens. J Clin Invest. 1997 Oct 1;100(7):1755-9.

100. Arlt W, Haas J, Callies F, et al. Biotransformation of oral dehydroepiandrosterone in elderly men: significant increase in
circulating estrogens. J Clin Endocrinol Metab. 1999 Jun;84(6):2170-6.

101. Delos S, Carsol JL, Ghazarossian E, Raynaud JP, Martin PM. Testosterone metabolism in primary cultures of human
prostate epithelial cells and fibroblasts. J Steroid Biochem Mol Biol. 1995 Dec;55(3- 4):375-83.

102. Cooper CS, Perry PJ, Sparks AE, Macindoe JH, Yates WR, Williams RD. Effect of exogenous testosterone on prostate



volume, serum and semen prostate specific antigen levels in healthy young men. J Urol. 1998 Feb;159(2):441-3.

103. Cooper CS, Macindoe JH, Perry PJ, Yates WR, Williams RD. The effect of exogenous testosterone on total and free
prostate specific antigen levels in healthy young men. J Urol. 1996 Aug;156(2 Pt 1):438-41.

104. Blum I, Marilus R, Barasch E, Sztern M, Bruhis S, Kaufman H. Severe sexual impairment produced by morbid obesity.
Report of a case. Int J Obes. 1988;12(3):185-9.

105. Marques-Vidal P, Sie P, Cambou JP, Chap H, Perret B. Relationships of plasminogen activator inhibitor activity and
lipoprotein(a) with insulin, testosterone, 17 beta-estradiol, and testosterone binding globulin in myocardial infarction patients and
healthy controls. J Clin Endocrinol Metab. 1995 Jun;80(6):1794-8.

106. Lichtenstein MJ, Yarnell JW, Elwood PC, et al. Sex hormones, insulin, lipids, and prevalent ischemic heart disease. Am J
Epidemiol. 1987 Oct;126(4):647-57.

107. Winters SJ. Current status of testosterone replacement therapy in men. Arch Fam Med. 1999 May-Jun;8(3):257-63.

108. Snyder PJ, Peachey H, Hannoush P, et al. Effect of testosterone treatment on body composition and muscle strength in
men over 65 years of age. J Clin Endocrinol Metab. 1999 Aug;84(8):2647-53.

109. Michalopoulou G, Alevizaki M, Piperingos G, et al. High serum cholesterol levels in persons with “high-normal” TSH levels:
should one extend the definition of subclini- cal hypothyroidism? Eur J Endocrinol. 1998 Feb;138(2):141-5.

110. Pollock MA, Sturrock A, Marshall K, et al. Thyroxine treatment in patients with symp toms of hypothyroidism but thyroid
function tests within the reference range: randomised double blind placebo controlled crossover trial. BMJ. 2001 Oct 20;323
(7318):891-5.

111. Brand-Miller JC, Holt SH, Pawlak DB, McMillan J. Glycemic index and obesity. Am J Clin Nutr. 2002 Jul;76(1):281S-5S.

112. Wheeler ML, Delahanty L, Wylie-Rosett J. Diet and exercise in noninsulin-dependent diabetes mellitus: implications for
dietitians from the NIH Consensus Development Conference. Am Diet Assoc. 1987 Apr;87(4):480-5

113. Beheri Burgess BR. Rationale for changes in the dietary management of diabetes. Fat, carbohydrate, and fiber. J Am Diet
Assoc. 1982 Sep;81(3):258-61.

114. Pawlak DB, Ebbeling CB, Ludwig DS. Should obese patients be counselled to follow a low-glycaemic index diet? Yes.
Obes Rev. 2002 Nov;3(4):235-43.

115. Paolisso G, Amato L, Eccellente R, et al. Effect of metformin on food intake in obese subjects. Eur J Clin Invest. 1998
Jun;28(6):441-6.

116. MB Davidson, AL Peters. An overview of metformin in the treatment of type 2 diabetes mellitus. Am J Med. 1997Jan;102
(1):99-110.

117. David Maggs of Yale University. Annual meeting of the American Diabetes Association. Boston, MA. November, 1997.
118. Pugh J. Metformin monotherapy for type Il diabetes. Adv Ther 1997 Nov-Dec;14(6):338- 47.

119. T Sir, T Castillo, S Munoz, G Lopez, M Calvillan. Effects of metformin on insulin resistance in obese and hyperandrogenic
women. Rev Med Chil.1997 Dec;125(12):1457-63.

120. Holte J, Gennarelli G, Wide L, Lithell H, Berne C. High prevalence of polycystic ovaries and associated clinical, endocrine,
and metabolic features in women with previous gestational diabetes mellitus. J Clin Endocrinol Metab. 1998 Apr;83(4):1143-50.

121. Velazquez E, Acosta A, Mendoza SG. Menstrual cyclicity after metformin therapy in polycystic ovary syndrome. Obstet
Gynecol. 1997 Sep;90(3):392-5.

122. Morin-Papunen LC, Koivunen RM, Ruokonen A, Martikainen HK. Metformin therapy improves the menstrual pattern with
minimal endocrine and metabolic effects in women with polycystic ovary syndrome. Fertil Steril. 1998 Apr;69(4):691-6.



123. Nestler JE, Jakubow DJ, Evans WS, Pasquali R. Effects of metformin on spontaneous and clomiphene-induced ovulation in
polycystic ovary syndrome. N Engl J Med. 1998 Jun 25;338(26):1876-80.

124. Mauras N, Welch S, Rini A, Haymond HW. Ovarian hyperandrogenism is associated with insulin resistance to both
peripheral carbohydrate and whole-body protein metabolism in postpubertal young females: A metabolic study. J Clin Endocrinol
Metab. 1998 Jun;83(6):1900-5.

125. Nestler JE, Jakubowicz DJ, Falcon A, Brik VC, Quintero N, Medina F. Insulin stimu- lates testosterone biosynthesis by
human the- cal cells from women with polycystic ovary syndrome by activating its own receptor and using inositolglycan
mediators as the signal transduction system. J Clin Endocrinol Metab. 1998 Jun;83(6):2001-5.

All Contents Copyright © 1995-2009 Life Extension Foundation All rights reserved. li'eExtenSinn‘m

These statements have not been evaluated by the FDA. These products are not intended to diagnose, treat, cure or prevent any
disease. The information provided on this site is for informational purposes only and is not intended as a substitute for advice from
your physician or other health care professional or any information contained on or in any product label or packaging. You should
not use the information on this site for diagnosis or treatment of any health problem or for prescription of any medication or other
treatment. You should consult with a healthcare professional before starting any diet, exercise or supplementation program, before
taking any medication, or if you have or suspect you might have a health problem. You should not stop taking any medication
without first consulting your physician.



