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INTRODUCTION

Among the most common health
problems worldwide are obesity, met-
abolic syndrome (pre-diabetes), and
diabetes. These problems, in turn, are
associated with increased risk of heart
disease and cancer. This newsletter
will focus on the roles of uric acid and
insulin in creating these problems.

GLUCOSE

Glucose is the primary energy
source for the cells of the body. When
a doctor talks about blood sugar he is
talking about blood glucose. Glucose
is used by the body to produce ATP
(adenosine triphosphate), the energy
that runs the machinery of the cell.
Abnormalities of glucose metabolism
are at the root of obesity, metabolic
syndrome, and diabetes.

Glucose is derived from the foods
that we eat. Some foods like honey
and dates contain simple sugars, but
nature most frequently packages glu-
cose in the form of starches which are
long chains of glucose molecules. A
starch can contain as many as 200,000
glucose units.

Starches exist in two forms: amy-
lose and amylopectin. When glucose
molecules are arranged in long chains,
they are called amylopectin. When
glucose chains have many branches,
they are called amylose.

The many branched amylose is
much more difficult for the body to
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digest than is the amylopectin. What
this means in practice is that amylo-
pectin releases its glucose molecules
very rapidly, while such is not the
case with amylose.

Foods with a high amylopectin
content cause rapid rises in blood
sugar and surges in insulin production
by the pancreas.

Consider a study on the digestion
of rice which is a staple food for half
the world’s population. Researchers
wrote, “Long grain rice was found
to have high amylose and low amy-
lopectin content as compared to me-
dium and short grain rice. Long grain
rice showed slow release of reducing
sugars as compared to medium and
short grain rice.”

These researchers concluded that
“Long grain rice because of its high
amylose content is a low glycemic
food and can be consumed by diabet-
ics. Sustained slow release of reduc-
ing sugars given by long grain rice is
desirable in diabetics.”

In one rat study animals were fed
comparable quantities of high amylo-
pectin starch and high amylose starch.
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Insulin responses were 50% higher
after 16 weeks of high amylopectin
feeding.

Similar human feeding studies
have shown significantly lower blood
glucose response and insulin release
when high amylose rice is consumed.

Studies suggest that amylose con-
tent of grain needs to be greater than
50 percent to significantly reduce glu-
cose levels and insulin in men and
women.

REFERENCES:

Dipnaik, Kavita, and Kokare, Praneeta, Ratio of
amylose and amylopectin as indicators of glycemic
index and in vitro enzymatic hydrolysis of starches
of long, medium and short grain rice, /nt J Res Med
Sci., Oct 2017;5(10):4502-4505.

Wiseman, C.E., et al., Amylopectin starch in-

duces nonreversible insulin resistance in rats, J Nut.,
Feb 1996;126(2):410-415.
Goddard, MS., et al., The effect of amylose con-

tent on insulin and glucose responses to ingested
rice, Am J Clin Nutr., March 1984; 39(3):388-392.

Behall, K.M., and Hallfrisch, J., Plasma glucose
and insulin reduction after consumption of breads
varying in amylose conent, European Journal of
Clinical Nutrition, Sept. 2002;56:913-920.

By Giggy - See Image:The Subsidised Min-
eowner.jpg., Public Domain, https://commons.wiki-
media.org/w/index.php?curid=5326766

GLYCEMIC INDEX

Many factors determine how rap-
idly the glucose in foods is made
available to the blood stream and
then the cells. One factor as we
have seen is the nature of the starch.

The extent to which carbohydrate
is refined plays a big role in the avail-
ability of glucose. When fiber, pro-
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tein, and oils are removed and the car-
bohydrate is finely ground or cooked
digestive enzymes can break down
the carbohydrate much more rapidly
and release the glucose in a torrent.

Fiber

Fiber, whether in the food or
in the stomach, slows the absorp-
tion of glucose. High fiber meals
produce lower blood sugars in both
diabetic and normal test subjects.
Many foods also contain enzyme in-
hibitors, phytates, and lectins which
may slow the digestive process.

Protein

The presence of protein-starch
complexes can slow the release of
glucose. Legume protein can be tight-
ly bound to carbohydrate. Gluten in
whole wheat products may slow car-
bohydrate digestion and absorption.

Blending and Grinding

The smaller the particle size of a
carbohydrate the easier it is for diges-
tive enzymes to get to the food and
release the glucose increasing blood
sugar and insulin levels. For ex-
ample, apple sauce will tend to raise
blood sugar more rapidly than eating
an apple. Quick cook oats are likely
to release sugars more rapidly than
the old fashioned slow cook variety.

Cooking increases the availabil-
ity of the sugars in carbohydrate
foods. The difference is so dramatic
that Dr. John Douglas was able to
successfully treat his patients with
diabetes by simply increasing the
percentage of raw food in the diet.

Cooking time and wet or dry cook-
ing can also alter release of sugars
from carbohydrates. Drier or al dente
pasta resists digestion compared to

cooking pasta until it is gelatinized.
Fats and Acids

Acids and fats slow down the di-
gestive process and lower the gly-
cemic index of foods. Thus add-
ing mayonaise or vinegar to a
potato salad will lower the glycemic
effect of the starch in the potato.
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GLYCEMIC INDEX AND
LOAD

The first paper on glycemic in-
dex appeared in 1981. The concept
of glycemic load was introduced in
1997. The relevance of these con-
cepts to insulin resistance and dia-
betes was elaborated after 1995.

The glycemic index is a number
from 0 to 100 given to a food, with
pure glucose given the arbitrary value
of 100. The index tells us what the rise
in blood sugar will be two hours after
a given quantity of a specific food is
consumed. A low glycemic index is 55
or less, amid-range value is 56-59, and
a high glycemic index is 70 or more.

A related concept is glycemic
load which multiplies the glycemic
index of a food by the total carbo-
hydrate content of an actual serving
of the food. Glycemic load is gen-
erally considered more important
than the glycemic index of a food.

A weakness of glycemic load is
that it does not measure the actual in-
sulin production triggered by a rise in
blood sugar and this is very important
as we shall see. Two foods can have
the same glycemic load, but result
in different levels of insulin produc-
tion. A glycemic load greater than 20
is considered high, 11-19 is consid-
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ered medium, and 10 or below is low.

INSULIN INDEX

The major health problem associ-
ated with refined carbohydrate intake,
however, isincreases ininsulin produc-
tion. To compensate for the weakness
of glycemic index and glycemic load
in this regard, researchers have devel-
oped what is called the insulin index.

The insulin index simply involves
feeding different foods with a com-
parable caloric value and measuring
the quantity of insulin produced ev-
ery 15 minutes over a period of two
hours. White bread is used as the ref-
erence food with a score of 100%.

Researchers found significant
differences among foods contain-
ing a similar amount of carbohy-
drate. Protein rich foods and bak-
ery products elicited higher insulin
responses than their glycemic in-
dex and load results would suggest.

The stomach produces hor-
mones called incretins that increase
insulin ~ secretion. Incretins  ac-
count for 50-70 percent of insulin
secretion after consuming foods.

Incretins can also be triggered by
artificial sweeteners, proteins and fats.
For example, dairy products score
low on the glycemic index (15-30),
but 90-98 on the insulin index. This
suggests that a diet high in protein can
make it difficult to lose weight as well
as a diet high in refined carbohydrate.

There is an important observation
here. Proteins can also have power-
ful effects upon satiety or feeling full.
Whey protein has a powerful incretin
effect, but it also has a powerful effect
upon satiety. In other words, it makes
one feel full. Thus in one study whey




substantially reduced caloric intake
four hours after a meal when compared
to the effects of egg, turkey, and tuna.

Studies of meat have found
that it is associated with weight
gain, while dairy products, as long
as they are a whole food with the
fat, are not linked to weight gain,
but actually tend to be slimming.
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URIC ACID

One of the primary reasons dairy
products are slimming and red meats
are not is the fact that dairy products
lower uric acid levels while meat in-
creases uric acid production. Choi ob-
served, “Dairy consumption was in-
versely associated with the serum uric
acid level” while “higher levels of eat
and seafood consumption are associ-
ated with higher levels of uric acid...”
Uric acid is an often overlooked as-
pect of insulin resistance and diabetes.

Zhu and associates demonstrated in
2014 that high uric acid inhibits insulin
signalingandcreatesinsulinresistance.

In 2018 King and associates iden-
tified uric acid as a direct contributor
to metabolic syndrome. King wrote,
“hyperuricemia has been found to in-
dependently predict the development
of diabetes. Experimental studies
have also shown that hyperuricemia
may mediate insulin resistance, fatty

liver, and dyslipidemia in both fruc-
tose-dependent and fructose-indepen-
dent models of metabolic syndrome.”
In other words, high uric acid in and
of itself, apart from sugar intake, may
lead to insulin resistance and diabetes.
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GLUCOSE AND FRUCTOSE

Fructose has a very low glyce-
mic index compared to glucose. For
this reason fructose was and often is
recommended to diabetics. Unfor-
tunately, there is a serious drawback
to excessive fructose consumption.
Every cell in the body can directly
metabolize glucose, but fructose is
primarily metabolized in the liver.
Thus the liver needs to handle only
a small amount of ingested glucose,
but all the fructose consumed finds
its way to the liver. Unfortunately,
fructose also tends to increase uric
acid levels while glucose does not.

This was not much of a problem
until man began consuming refined
sugar in the form of sucrose which
is 50% glucose and 50% fructose,
and later high fructose corn syrup
which has even more fructose. Ex-
cess glucose and particularly ex-
cess fructose overwhelms the liv-
er leading to insulin resistance.

The liver stores excess glucose
beyond current needs of the body
cells as either glycogen, a read-
ily available energy source, or as
fat. Fat is only manufactured when
the glycogen storage cabinet is
full, but that cabinet is rather small.
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By contrast the fat storage com-
partments of the body are huge. The
fat can be stored in fat cells all over
the body. When it becomes difficult
to store fat in harmless places, the
body begins to store fat around the
middle of the body in the organs. This
is what is called central adiposity and
metabolic syndrome. This condition
is associated with increased risk of
cancer, heart disease, and diabetes.

Insulin resistance begins when
the liver can not unload all the fat
it is manufacturing and the liver
itself becomes clogged with fat.
Since all the fructose consummed
makes its way to th liver, this sugar
can contribute more to fatty liver
and insulin resistance than glucose.

Excess intake of fructose, par-
ticularly from sweetened bever-
ages, is quite damaging to the
body’s ability to regulate uric acid,
blood glucose and insulin levels.

In 1980 Beck-Nielsen and as-
sociates gave volunteers 1,000
extra calories a day in the form
of  fructose. Insulin  sensitiv-
ity worsened by 25% in seven days.

In 2009 Stanhope and associates
fed volunteers 25% of their calories
as either glucose or fructose for eight
weeks. By the end of the experiment
the healthy subjects consuming the
load of fructose, but not glucose, had
become pre-diabetic. Ordinary table
sugar is composed of half glucose and
half fructose. This study was designed
to determine whether the glucose or
fructose conponent of sucrose was the
most harmful. Fructose proved to be
the most problematic. The conclusion
to be drawn is that
loading the body
with fructose, ——
because of its ef- ¥
fect on uric acid,
puts the body
on the fast track
to develop obe-
sity and diabetes.
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Paracelsus was the father of mod-
ern toxicology. His famous maxim is
“The dose makes the poison.” Obvi-
ously, the liver is equipped to handle
the limited fructose in whole fruit and
other whole foods. Unfortunately,
when fructose is concentrated in foods
and beverages it can be quite harmful.
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SOLUTIONS

Vitamin C

Vitamin C is highly effective in
reducing uric acid levels and should
be supplemented in the diet of any-
one with elevated levels. One group
of researchers wrote, “These popu-
lation-based data indicate that vita-
min C intake is inversely associated
with serum uric acid concentrations.
These findings support a potential
role of vitamin C in the prevention
of hyperuricemia and gout.” Vitamin
C may also decrease the risk of obe-
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sity, insulin resistance and diabetes by
lowering uric acid levels.

What to Eat

Insulin damage results when levels
are constantly high. Foods that cause
insulin spikes should be avoided. The
diet should be low in sugars and re-
fined carbohydrates. Reduce intake of
foods which increase uric acid levels
including meats, seafood, alcoholic
beverages, and fructose laden bever-
ages and foods.

When to Eat

Going without food breaks up the
consistency of high levels of insulin
restoring sensitivity to the hormone.
Increasing the intervals between
meals and even fasting for a day or
two is a powerful means of reduc-
ing insulin levels and breaking up the
consistency of exposure of the body
cells to insulin.

The amount of meal restriction or
fasting necessary to reduce insulin
levels and reverse the degenerative
process of insulin resistance will vary
with genetics, the length of time a
problem has existed, and basic dietary
choices. There are few cases of obe-
sity, insulin resistance, and diabetes
that can not benefit from taking mea-
sures to reduce exposure to uric acid
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and insulin.
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DISCLAIMER

This publication contains the opinions
and ideas of its author. It is intended to pro-
vide helpful and informative material on the
subjects addressed in the publication. It is
provided with the understanding that the au-
thor and publisher are not engaged in render-
ing medical, health, or any other kind of per-
sonal professional services in this newsletter.
The reader should consult his or her medical,
health or other competent professional before
adopting any of the suggestions in this news-
letter or drawing inferences from it.

The author and publisher specifically dis-
claim all responsibility for any liability, loss,
or risk, personal or otherwise, which is in-
curred as a consequence, directly or indirectly,
of use and application of any of the contents of

this newsletter.




