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GROWTH HORMONE
IGF & L-ARGININE

Growth Hormone (GH) is a protein hormone released from the anterior pituitary gland
under the control of the hypothalamus. GH is the primary anti-aging hormone in humans.
In children, GH has growth-promoting effects on the body.

GH effects bone metabolism and promotes growth of long bone before growth plate
closure, increases skin thickness, and decreases subcutaneous fat deposition in older
persons.

GH stimulates the secretion of somatomedins from the liver, which are a family of
insulin-like growth factor (IGF) hormones. These, along with GH and thyroid hormone,
stimulate linear skeletal growth in children.

In adults, GH stimulates protein synthesis in muscle and the release of fatty acids from
adipose tissue (anabolic effects), and inhibits uptake of glucose by muscle while
stimulating uptake of amino acids. Amino acids are used in the synthesis of proteins, and
the muscle shifts to using fatty acids as a source of energy.

GH secretion occurs in a pulsatile (short, concentrated secretion) and sporadic manner.
Thus, a single test of the GH level is usually not accurate. Its biological activity is best
measured by insulin like growth factor (IGF-1).

GH & GENOMIC LOCUS

The Growth Hormone locus, a 66 kb region of DNA, is located in chromosome 17q22-
g24 and consists of 5 homologous genes, which appear to have been duplicated from an
ancestral GH-like gene. Because of their origin from an ancestral GH-like gene, all five
genes in the GH genomic locus share 95% sequence identity including their promoters
(105): proximal elements in the promoter bind Pit-1/GHF-1.

GH & CHILDHOOD GROWTH

African-American girls have higher blood levels of the biologically active form of a
potent growth hormone known as "free IGF-1" than their Caucasian peers.

These hormonal differences help explain why African-American girls grow faster and
taller than their Caucasian counterparts. This genetic trait is also related to tendency
towards weight gain in adulthood.
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Trials conducted at the USDA/ARS Children's Nutrition Research Center at Baylor
College of Medicine in Houston reported that free IGF-1 may be responsible for weight
gain in African-Americans:

"This raises the question of whether high levels of free IGF-1 are accelerating growth in
African-American children and whether these higher levels could be a factor in excessive
weight gain if they persist once growth is complete,” said Dr. William Wong, a Baylor
professor of pediatrics.

This study was the first to report ethnic differences involving Insulin-like Growth Factor-
1 (IGF-1) (Journal of Pediatrics).

The study involved 136 normal-weight, healthy African-American and Caucasian girls
between the ages of 9 and 17, and was designed to gain insight into the reason African-
American girls are more sexually mature, taller and heavier, with both more lean muscle
mass and body fat than their Caucasian counterparts.

"In addition to the higher levels of free IGF-1, the African-American girls had
corresponding lower blood levels of two specific binding proteins. These binding proteins
tie up free IGF-1 in the bloodstream, making it inactive,"” states Dr. Wong.

According to Wong, the liver's production of one of these binding proteins is inhibited by
insulin.

"These results suggest that insulin might be involved in how much free IGF-1 is in
circulation,” he said. This is significant because non-diabetic, healthy, normal-weight
African-American children also have higher blood insulin levels.

Higher blood insulin levels predispose individuals to insulin-resistant Type 2 diabetes.
However, even if diabetes does not develop, high insulin levels can contribute to the
development of high cholesterol levels, weight problems and hypertension, which are all
more prevalent among African Americans.

In humans, chronic elevation of insulin levels leads to type 2 diabetes and obesity. GH
modulates insulin resistance, and low GH levels are consistent with weight gains, obesity,
and insulin resistance. Acute exercise decreases insulin, thus providing a non-drug
methodology for increasing lifespan and reduction of diabetes risks.

"If we can unravel the molecular and genetic mechanisms responsible for ethnic
differences in free IGF-1 levels, we might also discover factors that predispose African
Americans to high insulin levels and related weight and cardiovascular problems,” Wong
said.

Journal of Pediatrics, 1999; 135:296-300.
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GROWTH HORMONE AXIS

GH acts both directly through its own receptor and indirectly through the induced
production of Insulin-like Growth Factor | (IGF-I). The expression of the IGF-I gene is
determined by the activity of its promoters and by transcription factors that stimulate or
inhibit their activity. The most potent regulator of IGF-1 expression in postnatal life is
GH.

IGF-1 mediates growth hormone negative feedback. Nutritional status and supply of
dietary energy and protein are also regulators of IGF-I and possibly the main regulators
of IGF-I expression in fetal life. GH is secreted by the somatotrope cells located
primarily in the lateral wings of the anterior pituitary. The morphological characteristics
and number of these cells are remarkably constant throughout life, while secretion
changes.

GH secretion occurs in a pulsatile fashion, and in a circadian rhythm with a maximal
release in the second half of the night.

Two hypothalamic hormones requlate GH secretion:

e Growth Hormone Releasing Hormone (GHRH) with a stimulatory action at the
level of gene transcription and somatostatin (SST) with an inhibitory effect on the
GH secretion from the pituitary gland.

e High-dose L-Arginine GH releasing compounds possess a natural dual effect in
increasing the release of GHRH and inhibiting SST action, thereby obtaining a
very powerful stimulation of GH secretion.
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NON-INSULIN STIMULATING GH AGENTS

IGF is blocked by insulin, both serum and ingested (oral ingestion). This is elucidated by
long-term evidence that chronic ingestion of high glycemic and/or high cephalic (insulin-
stimulating) foods and beverages leads to weight gain and type 2 diabetes.

The only known safe long-term methodology for re-instating age-reduced growth
hormone (GH) levels in humans is administration of high doses of the amino acid L-
Arginine. GH-stimulating doses in adults requires oral ingestion of 10,000 mg (10 g)
elemental L-Arginine in a low glycemic matrix.

If L-Arginine is administered in a high glycemic format, blunting of GH and IGF occurs.
Oral L-arginine can be engineered not to elevate insulin levels. This can be accomplished
by controlling the glycemic response of the ingested L-Arginine. L-Arginine formulas
designed not to over-elevate insulin levels are low glycemic. L-Arginine formulas that are
not specifically designed to be low glycemic will elicit a high glycemic response in
humans.

High glycemic L-Arginine formulas cause a rise in plasma glucose by 60 % or more. Any
potential therapeutic effects of L-Arginine in insulin-resistance, GH, and IGF-1 are
eradicated if the formula has a high glycemic response. High glycemic L-Arginine
(ARG) formulas blunt the positive effects of serum elevation of ARG, including nitric
oxide, anti-aging, weight-reduction, and muscle-enhancing benefits.

FREE FORM VS AMINO ACID CHAIN L-ARG

The type of arginine found in protein-foods is part of an amino acid chain (AAC), and is
not considered therapeutic L-Arginine (Free Form). Free Form L-Arginine has been
separated from its sister amino acids in the amino acid food chain via a fermenting
process, and functions completely differently than AAC.

Only arginine that has been separated from all other amino acids (AAC) will provide
therapeutic benefits, such as elevation and re-instation of GH, IGF, improved insulin
function, and anti-aging.

Taking protein or amino acids with Free Form L-Arginine is contraindicated as the amino
acids found in all protein (AAC) blocks L-Arginine metabolism. Further, protein
ingestion causes insulin elevation:

B In humans, consuming 50 grams of beef results in a rise in insulin that is ~ 30
percent that of pure glucose, a very high glycemic, fat-storing sugar.

B In person with type 2 diabetes, the insulin response to 50 grams of beef was

identical to that of pure glucose, which further exacerbates the pathology of
diabetes and diabetic symptoms.
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ANABOLIC REACTION TO L-ARG

Anabolic activity is mandatory in healthy humans, and particularly so in the athlete.
Catabolism (muscle wasting) is common in anorexia, cancer, HIV, aging, and other life-
threatening states.

In athletes, anabolic activity is largely responsible for sports performance. Though many
athletes have been taught that insulin is a primary mechanism for building muscle, that is
not the case.

B Insulin-balance is required for anabolic states, but over-expression of insulin
blunts muscle-building and instigates adipose tissue fat-storage.

B Ingestion of lower amounts of protein (30 grams and less ingested at one time)
activates appropriate levels of insulin and feeds muscle-building mechanisms.

B Excess supplemental or food protein (more than 30 grams ingested at one time)
actually derails the muscle-building process and shunts the excess protein into fat-
cells.

B The specific amino acid composition of a food-protein source determines the
insulin secreted.

GH blunts fat storage and adipose tissue fat accumulation, as well as internal
thermogenesis, while insulin stimulates fat storage and reduced thermogenic fat-burning.
Though adequate insulin is required for muscle growth, normal persons have totally
adequate insulin levels for anabolic activity. Additionally, when GH levels are high
enough (during teen-age years) insulin fat-storing effects are mitigated. It is only after
age 23 that GH levels begin to decline, and continue to decline during lifespan.

In supplemental form, the glycemic response of an oral L-Arginine formula determines
the level of insulin and blood glucose secreted. Administration of high doses of low
glycemic Free Form L-Arginine (separate from any protein) creates anabolism and
muscle-building, and triggers biochemical messages to the body to build more muscle
and denser muscle. This also instigates improved insulin resistance, higher muscle mass,
and lower body fat levels.

L-Arginine is both dose-dependent and timing-dependent, and is highly metabolically
selective, thus inclusion of high glycemic agents renders L-arginine formulas inert.
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