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Abstract

Despite progress that has been made in the treatment of obesépjdémmic continues to rise
worldwide. While pharmacological treatment of obesity may be effective, medicatignsave
significant side effects and can be potentially fakhis review will provide significant evidence

to substantiate the existence Beward Deficiency Syndromea Obesity and the role of
catecholaminergic pathways in aberrant substance seekingidreha particular cravings for
carbohydrates. The genetic basis for generalized craving behavior will be established. Evidence
to support the augmentation of precursor amino acid therapy and enkephalinase, MOA and
COMT inhibition leading to enhanced kg of neurotransmitters: serotonin, enkephalins,
GABA and dopamine/norepinephrine as well increasing insulin sensitivity (affecting dopamine
neuronal synthesis regulation) through the use of certain neurometabolic optimizers will also be
provided. This reiew article cites many published studies to support a conceptual paradigm shift
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towards the use of this proposed nutrigenomic formula. The analysis and research preceding this
formulation is outlined. This formulation has a generalized-@atting effe¢ and can inhibit
carbohydrate bingeing, inducing significant healthy fat loss and prevention of relapse. This is the
first time that components of this formula have been combined, at the dosage levels indicated
with the goal of promoting successful andtsinable body recomposition. We are encouraging
other laboratories to further evaluate  Neuroadtagen ARAmAd  Therapy
(NAAT)/Nurometabolic optimizers as a putative amltiesity complex in larger controlled
blinded studies and await interpretation of nthsse needed studies.

Keywords: NAAT, Dopamine, Gees, Polymorphisms, Obesity, Craving Behavior, Overeating,
Reward Deficiency Syndome, Nutrigenomics

Background

It is well-known that there is indeed an obesity epidemic worldwladealter this trendnew

strategies and programs for weight maintenance as well as weight reduction must become a high
public health priority. Our take on this, I s
will be doomed to fail. We must first begin to understaod the brain controls eating behavior

and what are the genetic antecedents to abnor
have attempted to provide a coherent detailed account accompeitiiechany data driven
referenceso carefully framehese new but important concepts.

“Weight loss * “ wei ght gai n” a fard he“mes cogimdn tersmasedatg e me n t
express changes body composition, particularisegardingfat massHowever,this reviewwill
present evidence showing ththe foctso n “ w @sthg Imairicriteria for measumentis in

contradiction to the@aturalsequence gbrocessefn recompositionaimetabolism Given that fat

is the lightest of pertinent macro molecules and more importantly, fat is usually the last to go in
thebody recomposition pr oc erasingpprogtiatenegpectationsu t
and does not provide a accurate perspective forevaluaing heathy changes in body
composition Fat metabolism is influenced byany factors from genetics to lifgkt and the
efficiency of energy metabolisniExisting “weight los$ tactics for the most part have failed to
provide successful means to achieve sustainable healthy body compositiorpemee healthy

fat loss.Commercialized*weight los$§ programs, evemedically supervised versions, do not
consi dermphbab[glcnfabure of genetically regul at ed
mechanisms that mandate preservation of body fat stores against famine and survival threats
simulated by aggressive weight losstics during phase Eurther, existing tactics place an
erroneous emphasis on caloric intake to the exclusion of considering nutrient quality and density

of those calories, a factor far more important to metabolic competence than calorieJ lai®ne.

review provides support for a novel body recomposition aedlthy body masmanagement
technology. A unique formula and method to safely and naturally induce effective body
recomposition and achieve healtbgdy massnanagement objectives is presented. Tiagel
technologycontrasts with existing tactics to manipulate body composition in that it is based on

the fact that sufficient nutrition (as opposed to just calories) is required tafumnde range of

W
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factors involved in achievingealthy and efficienietabolicfunction. This technology combines
synergisticnutraceuticaingredients necessaty simultaneoushaddress symbiotimechanisms

that promote healthy metabolism in the energy management system, stress and inflammation
management system, the gdaire/food craving management sysfeontrolled by the braix the

immune management system and the neuroendocrine systpartantly, these five systenase
homeostatic and intimatelynteractive and interdependent in ensuring optimal metabolic
function This novel nutraceutical technologgptimizes genetically programmed energy
expenditure and storage functions, without
consequences. n contrast to conventional short term
expected since the need to improve the health of the cellular energy producing apparatus might
first result in increased muscle density and wefglgt a that is needed to promote healthy and
permissible fat oxidation and lost fact, a more normal and expable sequence of events

might includeinitial water weight lossincreasednuscle density and weight (muscle is heavier

than fat and waterpllowed by permissible fat loss, which could take many months to achieve.

Such a sequence could and has contrébuiite disappointment with shoterm* we i g h't | 0s s
results and abandonment of more intelligent programs that would lead to sustainable fat loss
useingthe healthy body recomposition dynamic.

Various minerals have been shown to be important in funding elsstting up to and
promoting healthy carbohydrate metabolism, insulin function, energy production, fat oxidation,
serotonin release and availability in the brain, blood lipid metabolism and improving the success
of fat loss and body composition managemnedfarts

Figure 1 Nutrigenomics of Neuradaptogemd Amino-Acid-Therapy (NAAT)™ as a putative
antrobesity complex.
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Based on the premise dhis review, the novel nutraceutical technology presenteatein

provides ample evidendbatt he t er m “ wei ghtThistermsWwe ii ghta Imiss’o
any ter ms u s langgme rtefarencels deatibergtélymisusedherein toemphasizéhe

point of how conventional tactics (and languagentribute to erroneousut unquestionably
accepteddogma.Current“weight los$ tactics, for the most parare based on inducing calorie

intake deprivation andar t i fi ci al |y stimul at e, deprive o]
programmed energy expenditure, storage, regulatory and managenoeisspgsee table 1).

TablelCurrent “weight | oss” tactics
Central Nervous System Stimulants (CNSS) that artificially stimulate the rate of ¢
burning (Basal Metabolic Rate [BMRY]).

Appetite Suppressants

Fat Blockers

Starch Blockers

Diuretics Water Pills)

Low Calorie Diets

Low Food Diets

Meal Replacement Programs (Diet Shakes, bars, etc.)

High Protein Diets

High Carbohydrate Diets

Low/No Carbohydrate Diets

Low Fat Diets

PreMe a | Fi berYoWap’erPr‘a~grldms

Fruit and Fruit juicé Rapi d “wei ght | oss”” Progr ams
Over Night “weight |1 oss” Progr ams
Vegetable Soup Diet Programs

Liposuction

Radical Digestive Tract Surgeries

Acupuncture

Laxatives

Many of these tactics are used individually or in combination to achieve ‘fapie i Igohsts ”
results. As stated, the primary goal of these tactitsvise i g h and/dr inage énhancement.
These objectives are usually pursued without regard for or knowledge of the impact on health,
the bodys naturalgenetically mandatelomeostatic regmse to such tactics, dhne fact that
depriving the body of resources essential to maintain healtbunterproductive Essentially,

these types of tactics simulate the circumstances of a famine and induce genetically programmed
energy conservation respses. In addition, at some point in the energy conservation sequela,
increased appetite can result. Alarmingly, many of these tactics are approved, administered
and/or supervised by medical or health professionals. While initially appearing to promote
“wi g ht(phhse §)ssuch tactics are destined to fail as-geheed recalibration of energy
management and storage instructions homeostatically adjusts to the artificially imposed influence
of such tactics, generally by lowering the basal metabolie, nacreasing energy storage
requirements and promoting increased fat retention (phasé, 2)J.[Chronic and repeated
attempts to lose weight with such tactics are referred to as thie weight gain rebound effect.
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This phenomenon is responsible foveeincreasing frustration, anxiety and a sense of
helplessness caused by the-ofitontrol“ w e i g hdain jugyernadit.

Ultimately, obesity is an energyalanceand nutrient deficieneinduced faminelisorder
characterized by a survival gene inducett@ase in fat storage, lowering of the Basal Metabolic
Rate (to conserve energy) and increase in appé&miowing circumstances when a simulated
famine is induced, certain genes, programmed to resist loss of body fat, pB¢vaihis
programmed genetipredisposition is responsible for dowegulating the resting metabolic rate
(RMR) in response to dietary and caloric restriction, which is significantly disrupted following
rapid “ we i g h reginheonss l&k€e' those tactics indicated above. @eersumpidn of food,
especially nutritionally deficient high calorie food (excess energy intailkke)a normal
consequence contributing to weight gain and obesityesistance to the hormone leptin also
characterizes common obesitysulin has been shown to incsealeptin secretion by 25%.
Ample evidence demonstrates that insulin resistance is also a primary contributor to obesity,
suggesting that insulin resistance induced hyperinsulinemia can provoke leptin resistant
hyperleptinemia with a consequential increasefat synthesis and storage in adipocytes,
characteristic sequela of Syndrome X or Metabolic Syndrdfagher, adipocytes from fatter
animals secrete more leptin and a correlation between intracélliRirconcentration and the
rate of leptin secretionppears to exisAs such, leptin concentration correlates positively with
percent body fat. A low resting metabolic rate for a given body size and composition, a low rate
of fat oxidation, and low levels of physical activaye risk factors for weight gaand common
traits of obese individual$t has been shown that a decrease in body weight as fat mass and fat
free mass is accompanied by a greater decrease in resting energy expenditure and fat oxidation
[4,5, 6].

Effective fat loss and body recompadsit strategies addressing the energy management
pathways should simultaneously improve insulin, serotonin and fat oxidation metabolism;
potentiate a healthy increase in resting metabolic @td energy expenditure; and blunt
excessive appetite cravingsyen proper adequate nutrient and energy intake. The technology of
the present invention replenishes the nutritional needs of affil@asimportantsystems, which
are essential to healthy weight management as follows: 1. The biochemical mechanisred invol
in nutrition andenergy managememegulatingintake, expenditure and storagentrols and
feedback 2. Attenuation othe effects of chronistress and inflammatiofvhich overburden the
endocrine system and can cause things like excessitisol poduction reducing fat storage;
3.The pleasure seeking needs and reward circuitry of the brain, influencing psychological and
emotional neednduced food cravings4. Promotion and support of healthy immune system
function (involved in catalyzing survivaksponse to metabolic threats; andSGpporting and
maintaining optimal health of the neuroendrocrine system through which the majority of
metabolic signaling is processedNutritional and gene expression deficienciestime Reward
neurochemicapathwayl i mi t the brain’s reward resources
responsi bl e for a condition call edh calBeswar d
excessive cravinds].

The Reward Deficiency Syndron(@DS) results from a dysfunction in the Br&teward
Cascade, which directly links abnormal craving behavior with a defect in the DBjzamine
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Receptor Gene as well as other dopaminergic genes (D1, D3, D4, D5). Dopamine is a very
powerful neurotransmitter in the brain, which controls feelings of-lehg. This sense of well

being is produced through the interaction of dopamine and neurniteens such as serotonin,

the opioids, and other powerful brain chemicals. Low serotonin levels are associated with
depression. High levels of the opioided brain's opium) are associated with a sense of well
being. The complex interactions of these powerful neurotratess)itultimately regulating the
Dopaminergic Activity in the Reward Center of the Brain, have been termed byeBlaimThe

Brain Rewad Cascade" (See Figurdd anatomy[8].

In individuals possessing an abnormality in the DRD2 Dopamine Receptor Gene, the
brain lacks enough Dopamine receptor sites to use the normal amount of Dopamine in the
Reward Center of the brain and thus redubesfunction of Dopamine in this area of the brain.
Individuals possessing the variant in the Dopamine Receptor Gene tend to be serious cocaine
abusers, may have unhealthy appetites that can lead to obesity or overeating.

The overall effect is inadequat®@opaminergic Activity in the Reward Center of the
Brain. This defect drives individuals to engage in activities, which will increase brain Dopamine
function. Consuming large quantities of alcohol or carbohydrates (carbohydrate bingeing)
stimulate the brai’ s production of and wutilization of
crack/caaine and the abuse of nicotine. Also, it has been found that the genetic abnormality is
associated with aggressive behaviore which al

Figure 2 Anatomy of theMesalimbic system of the brairewardsite.
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The Reward Deficiency Syndrome involves a form of sensory deprivation of the brain's
reward or pleasure mechanisms. The Reward Deficiency Syndrome can be manifested in
relatively mld or severe forms that follow as a consequence of an individual's biochemical
inability to derive reward from ordinary, everyday activities. We believe that we have discovered
at least one genetic aberration that leads to an alteration in the rewavdysadi the brain. It is
a variant form of the gene for the dopamingr&eptor, called the Al allele. This genetic variant
also is associated with a spectrum of impulsive, compulsive, and addictive behaviors. The
concept of the Reward Deficiency Syndrourates those disorders and may explain how simple
genetic anomalies give rise to complex aberrant behaviorHi§aee 3 The Reward Deficiency
Syndrome).

Evidence for the existence of RDS in Substance Use Disorder:

In 1990, Blum and colleagues, using faglpolymorphism of the dopamine D2 receptor gene
locus (DRD?2), for the first time reported a strong association between a virulent form of
alcoholism and the minor allele (Al) of the Drd2 gene in this population [8,9]. Other more recent
studies furthesupport an association of the Al allelic form of the DRD2 gene with substance
abuse vulnerability and other compulsive behaviors [10, 11, 12, 13, 14,15]. This association
serves as the cornerstone of the biogenetic disease model and could ultimatesy tiedetter
diagnosis and targeted treatment [16]. A complete review of this work can be found in the
Journal of Psychoactive Drugs [17].

Figure 3: The Reward Defiency Syndrome.
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This treatieswill highlight the importance of a new concept, which pdeg a clearer
understanding of impulsive, addictive, and compulsive behaviors. It is our notion that the real
genesis of all behavior, whether-salled normal (socially acceptable) don@rmal (socially
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nonacceptab)e behavior, derives from an individuak genetic makeup at
predisposition due to multiple gene combinations and polymorphisms is expressed differently
based on numerous environmental elements including family, friends, educational status,
economical position, environmental pollutgnand availability of psychoactive drugs including

food. We believe the core of predisposition to these behaviors is a set of genes, which promote a
feelingofwellkb ei ng via neurotransmitter interaction
the mesolimbic system), leading to normal dopamine release. We also subscribe to the notion
that at least one major gene, the dopamine D2 receptor gene, is responsible for the synthesis of
dopamine D2 receptors. And further depending on the genotype (Bil@licAl versus A2), the

dopamine D2 receptor gene dictates the number of these receptorsjahgiishal sites.

A low number of dopamine D2 receptors suggest a hypodopaminergic function, as
described by Eliot Gardner in a series of publishecks/fit8, 19]. When there is a paucity of
dopamine receptors the person will be more prone to seek any substance (including glucose) or
behavior that stimulates the dopaminergic system as a form dfesdihg. In this regard we
know that substances suchaisohol, cocaine, heroin, nicotine and glucose, as well as a number
of behaviors like gambling and sex, preferentially release dopamine at the n. accumbens (the
reward site). Understanding this preamble allows us to introduce the concept of reward
deficiency syndrome into the field of addictive behavior, which will serve as a model to explain
the commonality of a number of seemingly diverse addictions based on shared genetics and
neurochemistry. In this regard, most recenfyng-Shan Yanreported that é@anol, at a peak
concentration within five to 10 minutes after interparenteral administration, significantly
increased both extracellular dopamine and serotonin in the n. accumbens, supporting the role of
these two neurotransmitters in the reinforcing praps of ethano]20]. Moreover Honkanen
and associateslso found low basal dopamine release in alcohol accepting (AA) compared to
alcohol noraccepting (ANA) rats, showing that dopamine plays a role in high alcohol
preference of AA ratR21].

One impatants t udy f r om No r fartha&s provkles wuport forrthe tole of
the dopamine D2 receptor gene in alcohol intake in rats. Utilizing a cDNA construct of the
dopamine D2 receptor gene implanted into the n. accumbens of rats, they founddhandgcdl
four-day treatment, the dopamine D2 receptors increased to 150% above pretreatment level and
alcohol drinking was reduced by 50%. After a period of eight (8) days, the D2 receptor density
returned to pretreatment level and so did alcohol drinKingenty-four days later, second
injections of the same construct caused a similar increase in density withfalthwaecrease in
drinking[22]. The same group ha®w confirmed this work in mice.

We will now turn our attention to the pharmacologic andegjenaspects of the inter
relationship between Obesity, carbohydrate bingeing, glucose receptor sensitivity and
dopamine.The intent of this work is to share with the scientifically informed, interested reader
the basic scientific evidence which explainsyweople overeat and become overweight in a
society where “thin is in”. I n order to accom
between eating behavior arfib r ai n c hrel the gnteragtiaon of both genetic and
environmental elements.
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Weight gain: A prehistoric look

In consideration of the ability of our bodies to gain weight, we must review a few simple facts.
Without our ability to gain weight, we as humans would have never survived. Ironically, whereas
todaythe quantity offood is pentiful (although quality of nutrition is questionahle®ur goal is

to turn awayfrom food. In contrast, in the time of our prehistoric ancestors, the hgatberers

did not have a plentiful food supply. For example, whastine sources of nutriemich berries

and roots were in season and when wild animals were not hibernating, our ancestors ate well and
“they fattened up’. However, when these foods
to see them through the lean times.

To help us undstand the importance of weight gain, two biological functions assisted
our prehistoric ancestors as they struggled t
“famine”. When t her erisiine qualityfood, lbur Inodies efficidtyg stopep | vy o f
fat, and during times of a lack of food, our metabolism slows down. Scientists believe that
abundant food induced efficient fat storage in our ancestors and when there wastless fat
metabolism slowed to adjust to the smaller quantities progred to adapt their metabolic rates
to food intake. Those who-ssorampgpeédgenaes, “twhel
|l acked these genes perished. This suggests tF
future generationt you andme. Within the realm of modern times these ancient genes evolved
over thousands of yeaandultimately forcedour bodies to storenergy from nutrientleficient
concentrated suggrprocessed carbohydrates, and adulteratedtdasurvive the famine #t
chronic intakeoftes e t ypes of |swlatgdl.al ity “foods”

Today we are faced with an obesity epidemic, which contributes to an estimated 300,000
deaths in people who die prematurely from this disease. In fact, obesity is a contributing risk
factar for four of the seven leading causes of death. The Center for Disease Control has stated
that Obesity is the number one health risk, greater than a lifetime of smoking, drinking and
poverty [23]. Obesity in the United States is doubling every five yeard the Institute of
Medi cine has declared war on the nation’s “ob

To make sense out of all of this, we must
longer do we struggle through periods with very little food. Instead, we live in atpalgalorie
rich nutrient deficient foodfeast with a fastood chain virtually around the corner for all
Americans. This means that our bodies a-ll ways
fat diets”, our brain whoeslensi ncge actdbid,|in abafds, t her e
there is a rebound effect, which reacts by quickly regaining the lost weight in preparation for the
next food shortage, just as it did for our prehistoric ancestors.

An articlein Obesity Research996sums up th problem

“[ The] moder n western |l i festyl e rmgntplear s 1
conditions that favor maximum expression of underlying individual genetic differences in
susceptibility tf{@B becoming overweight.?”

This is an important view becaeis we now know that in today’
processed foods, chemicals and pollution, wit
to prepare for and defend against famine, but there is er@raimportant facet to the genetic
propensity to gain excess weight and it does not reside in genes which control fat storage, and/or
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resting metabolic rates. | nst ead@oBinge oiNOtta n t he
Bi ngedlo0 These genreesswarrdce doeemrersedd. *

The biology of reward:

The pleasure and reward system in the brain was discovered by accident in 1954. The American
psychologist James Olds was studying the rat brain's alerting process, when he mistakenly placed
the electrodes in a part of the limbic system, a grotistructures deep within the brain that
generally are believed to play a role in emotifzZf§. When the brain was wired so the animal
could stimulate this area by pressing a lever, Olds found that the rats would press the lever
almost nonstop, as muets 5,000 times an hour. The animals would stimulate themselves to the
exclusion of everything else except sleep. They would even endure tremendous pain and
hardship for an opportunity to press the lever. Olds clearly had found an area in the limbic
systemthat provided a powerful reward for these animals.

Research on human subjects revealed the electrical stimulation of some areas of the brain
(medial hypothalamyswhich is in the limbic system) produced a feeling of qlagasmic
sexual arousdPR5]. If certain other areas of the brain were stimulated, an individual experienced
a type of lightheadedess that banished negative thoughts. These discoveries demonstrated
pleasure is a distinct neurological function that is linked to a complex reward aratcemdgnt
system[26].

It is useful to think of the brain's reward system as a cascade in which one reaction
triggers another. At the level of individual neurons, the reward cascade is catalyzed by a number
of neurotransmitterf27]. Each neurotransmittdéxinds to certain types of receptors and serves a
specific function. The binding of the neurotrangerito a receptor on a neuron, like a key in a
lock, triggers a reaction that is part of the cascade. Disruption of these intercellular cascades
results inone form or another of the Reward Deficiency Syndrome.

The Cascade Theory of Reward: A blueprint for mapping obesity genes:
During the past four decades, considerable attention has been devoted to the investigation of
neurochemical and neuroanatomicasteyns underlying chemical dependency. The research on
the neuropharmacological basis of depend€anealcohol, opiates, cocaine and gluggs&nts
to the involvement ofcommon biochemical mechanisi28, 29]. It appears as if dmbic-
accumbengpallidal circuit is the critical substrate for the expression of drug revjagil.
However, while each substance of abuse appears to act on this circuit at a different step, the end
result is the same, the release of dopamine the primary chemical messenger afatesuah
reinforcement sites as tineicleus accumberad thehippocampu$31].

In a normal person, neurotransmitters (the messengers of the brain) work together in a
pattern of stimulation or inhibition, the effects spreading downward from complexXigtmu
complex patterns of response like a cascade, leading to feelings -dseivgll the ultimate
reward (Cascade Theory of Rewafd} 28,33]. Although the neurotransmitter system is too
complex and still not completely understood, the main central deavaas in the human brain's
meselimbic system are summarized figure 4a and 4b
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Figure 4a. Neurotransmitter Relations in the Reward Cascade

K.Blum (with J. Payneplcohol and the Addictive Braimhe Free Press, with permission p199
[276]

In the revard areas the following interactions take plé2®32]:

Serotonin (1) in thehypothalamugl) indirectly activates opiate receptors (2) and catlses

release of enkephalingh the ventral tegmentategion A10 (ll). The enkephalins inhibit the
firing of GABA (3) which originates in theubstantia nigraA9 region (l11);

GABA's normal role, acting through GABA B receptors (4), is to inhibit and control the amount
of dopamine (5) released at thventral tegmentalregions (Il) for action at thenucleus
accunbens(lV). When the dopamine is released in theleus accumbensactivates dopamine

D, receptors (6), a key reward site [there are at least five dopamine receptors, incijdirigsD
release also is regulated by enkephalins (7) acting through GABAR8 supply of enkephalins

is controlled by the amount of the neuropeptidases (9) which destroy them.

Dopamine also may be released into thenygdala(V). From theamygdah, dopamine (10)
reaches thaippocampuglV) and the CA, cluster cells (VII) stivdates dopamine Dreceptors
(11), another reward site.

Norepinephrine involves a alternate pathway (12) in thecus of ceruleu®\6 (VIII) whose
fibers project into thédippocampusat a reward area centering around cluster cells which have
not been presely identified, but which have been designed a CAx (IX). When GABA A



Functional Foods in Health and Disease 2011, 1(9):310-378 Page 321 of 378

receptors (13) in thhippocamps are stimulated, they cause the release of nwphprine (14)
at the CAXx site (Figure 4b).
Figure 4b Neurotransmitter Relations in the Reward Cascade
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It is to be noted that the glucose receptor (GR) inhyy@othalamuss intrically involved and
"links" the serotonergic system with opioid peptides leading to the ultimate release of dopamine
at then. accumbens.

In the 'cascade theory of rewardthese interactions may be viewed as activities of
subsystems of a larger system, taking place simultaneously or in sequence, merging in cascade
fashion toward anxiety, anger, low selteem, or other "bad feelings" or towardvarg for a
substance that will make these bad feelings go away, for example sugar (Cascade Theory for
Carbohydrate Bingeing). Certainly, many overweight individuals also cross abuse other
psychoactive substancesd.alcohol, cocaine, and nicoting7].

Alcohol activates the norepinephrine fibers of thesolimbe circuitry through a cascade
of events, including the interaction of serotonin, opioid peptides, and dopamine. In a more direct
fashion, through the subsequent formation of the neuroamine ainten products TIQs,
alcohol may either interact with opioid receptors or directly with dopaminergic syR38n#y].

In fact we sowed the important relationship between dopaminergic activation through our novel
natural agonist SYN (a KB220 variarindthe narcotic antagonist Naltrexoné[3
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In the cascade theory of carbohydrate bingeing, genetic anomalies;ootigued stress, or
long-term abuse of sugar can lead to a-saBtaining pattern of abnormal craving behavior in
both animals and humans. Amal model support for the cascade theory can be derived from a
series of experiments carried out by T.K.dtial. [35-40] upon their substangareferring (P)
[seek carbohydrates, alcohol, opiates] and nonpreferring (NP) rat lines. They found that P
rats have the following neurochesal profile:

lower serotonin neurons in thgpothalamus

higher levels of enkephalin in tihgpothalamugdue to a lower release);

more GABA neurons in theucleus accumbens

reduced dopamine supply at thecleus accundns

1 reduced densities of dopamineg feceptors in thenesalimbic areas.

E NE B

This suggests a foypart cascade sequence leading to a reduction of net dopamine release in a
key reward area. This was further confirmed when it was found that administeringnsabsta
which increase the serotonin supply at the synapse, or by stimulating dopasmieeeptors
directly, craving behavior could be reducf&B]. Specifically, D receptor agonists reduce
alcohol intake in high alcohol preferring rats whereasl@paminereceptor antagonists increase
alcohol drinking in these inbred anim{d].

In thinking about the causes of obesity and possible ways in which traditional and non

traditional treatments might be 1 mprowedd, we

the enzymes that control them. We now know as discussed above, there are at least four
i mportant neurochemical systems involved in
of pleasurable states; serotonin, opioids, GABA, and catecholan@wssideration of the
various neurotransmitters and their individual effects on mselection of food is important if

we want to understathe root causes of overeating (see figure 4).

Figure 5. Schematic of Brain reward Cascadeoihal and abnormal regsentation

Brain Reward Cascade.

Figure §A) Represents the normal physiologic state of the neurotransmitter interaction at the
mesolimbic region of the brain. Briefly, serotonin in the hypothalamus stimulates neuronal
projections of methionine enkephalin in the hypothaiarthat, in turn, inhibits the release of
GABA in the substania nigra, thereby allowing for the normal amount of Dopamine to be
released at the Nucleus Accumbens (NAc); reward site of the brain.

Figure 5(B) Represents hypodopaminergic function of the riredic region of the
brain. The hypodopaminergic state is due to gene polymorphisms as well as environmental

t
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elements, including both stress and neurotoxicity from aberrant abuse of psychoactiveadrugs (
alcohol, heroin, cocaine etend genetic variabk.

The genetic variables include serotonergic genes (serotonergic receptors [S5HT2a];
serotonin transporter 5SHTIPR); endorphinergic genes (the mu OPRM1 gene; proenkephalin
(PENK); PENK polymorphic 3' UTR dinucleotide (CA) repeats}; GABergic genes (GABRB3
and dopaminergic genes (including ANKKI Taq A; DRD2 C957T, DRD4 7R, COMT Val/met
substitution, MAGA uVNTR, and SLC6A3 9 or 10R). Any of these genetic and or
environmental impairments could result in reduced release of dopamine and or ragubed n
of dopaminergic receptofd?2].

Neurotransmitters and obesity: Animal studies

The literature on eating is very complex. The same chemical element or neurotransmitter
commonly will have different effects when administered in low doses versus high doses,
certrally versus peripherally, in shetérm versus nopredisposed, in overweight versus normal
weight versus anorectic animals, as function of paradigm, and so on. Detailed ieaenszen
published previousl{4, 5, 6,43, 44].

Eating-stimulatory neurotransmitters

The eatingstimulatory neurotransmitters include the catecholamine norepinephrine, acting
through noradrenergic receptors, GABA, and three classes of -peptides the opioids
(endorphins, enkephalins, and dynorphins); the pancreatic polgesptneurgpeptide Y and

YY), and galanin. These substances, when administered directly into thypathalamus
potentiate eating in satiated anim@s].

Furthermore, chronic administration of certain monoamines (norepinephrine [NE]) and
neuropeptide significantly alter daily food intake and weight ggi6, 47].

The eatinginhibitory neurotransmitters in the brain include the monoamines, dopamine
serotonin and gutbrain peptides cholecytokini® (CCK-8), neurotensin, calcitonin, glucogen,
and caticotropinreleasing factof48-54].

The effects of these neurotransmitters on eating are characterized primarily by a specific
change in macroutrient selection, rather than an increase or decrease in total food intake. Many
peptides, including CC#, bomesin, calcitonin, corticotropireleasing factor, neurotensin,
somatostatin, glucagon, and methioramkephalin have selective inhitwy actions on macro
nutrients [55, 56]. Leibowitz and associatefs7-59 reported thatmedial paraventricular
nuclews (PVN) injections of NE in the rat induce a selective increase in carbohydrate ingestion
with little or no change in fat and suppression of protein intake. Carbohymieateg behavior
is observed consistently with chronic stimulation of NE and neurmge)st{49,60]. With regard
to the all important monoamine Dopamine (released at the reward center), mixed effects have
been observed with regard to the selective actions on madtrent intakg51,61].

In contrast, serotonin, in the medralpothalams, may selectively suppress carbohydrate
intake, while sparing protein inta®&1,62,63. Direct serotonergic agoniste.§., quipazine),
indirect serotonergic agonists.g., d-fenfluramine), or selective inhibitors of serotonin uptake
into serotonergic eurons (e.g., fluoxine) decreaseodoingestion in animal studigé4- 67]
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reported that denfluramine (ReduY) reduced the consumption of a sucrose solution in non
deprived rats. Lealer demonstrated that fluoxitine suppresses the ingestion of saccharin
solutions in normal rat68]. A similar finding was true for alcohol intake in preferring rat lines
(animals genetically bred to prefer alcohol over wa&. [All the above indicates that direct
and indirect serotonergic agonists depress a feedingnespativated by sweet taste.

Opioid peptides and macro-nutrient selection

Current evidence suggests that the pharmacology of the opioidergic system on eating behaviors
is very complex and it would therefore be difficult to a ascribe a generalizegadlieularly in

view of different effects observed with specific opioid peptides on raatrient selection.

In support of the above observation, both increases in food itéké2] as well as decreases in

food intake[73,74] have been observed undevaiety of experimental conditions. In shéetrm
experiments, administration of agonists, centrally or peripherally, results in feeding increases.

The results have been far more complicated than expected. In general, chronic
administration of antagoris has been disappointing. Naltrexone caused some reduction in
bingeeating inbulimics; however, it produced weight gain in anorexic pati¢nf. Shimomura
et al. observed increased food intake with chronic naloxone treatment and decreased food intake
with chronic morphing76]. Dhattet al. had similar observations with chrorécministration
[55]. These observations suggest that while in acute situations opioid agonists increase and
antagonists decrease food intakechronic situations opposite eftsgrevail.In this regard, it
is noteworthy that the opioid peptides, as well as opiates acting throughbelta, and kappa
receptors, augment ingestion of fat and protein, while actually suppressing the relative proportion
of carbohydrates ingest¢86,62,76].Tepperman and Hirghowed that upon inducing neonatal
reduction of endorphins, rats become overweight. Compared with control animals, these
overweight rats chose a greater percentage of their daily calories as carbohydrates and lower
percentages dat and proteif77].

Inhibitors of Enkephalinase(s) and craving behavior

As stated earlier, although it is known that opiates and/or opioids reportedly increase food intake
in animals and humans, some papers suggest the oppaggeession of foochtake, especially

when one considers macro selection of food souiesqugar/carbohyrates)[62,70,75,7678

80]. Moreover, Broekkampet al. reported that infusion of enkephalin into tentral tegmental

A10 area of the brain induces a skemm laency behavioral stimulant effect reminiscent of
effects produced by stimulation of theeselimbic dopamine pathway; this effect is blocked by
pretreatment of the opiate receptor antagonist naloj&itje This takes on importance in terms

of feeding behawar, as feeding has been shown to increase dopamine levels in various brain
structures such as tipesterior hypothalamuyshenucleus accumbenand theamygdala.

It is well known that dopamine in sufficient concentration can inhibit food inf@Re
Gilman and Lichtigfeldoroposed as an appropriate therapeutic for carbohydrate bingeing
bulimia) a selective Pagonist such as bromocriprtine [or natural released dopamine], providing
D, occupancy83]. In this regard, using a pugtull cannula techique, Chesseledt al.were able
to induce dopamine release in the "brain reward center" after local application of enkephalin,
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which suggests regulation by delta receptor stimuldBdh Indeed Kelotorphan (an inhibitor of
the opioid peptide degradingzyme) may protect against possible G8ldegradation by brain
peptidiases. This important satiety neuropeptide #ocalized with dopamine in theucleus
accumbensand there is a close interaction between €Cldopamine, and endogenous opioid
peptidegqlike enkephalins)85].

The opioid peptides are involved not only in maourient intake, but have been
implicated in substance seekif@6- 88|, as well as brain seltimulation behaviof89,90]. In
essence, there are a substantial number of aeimap er i ment s whi c hBranupport
Reward Cascadebut the subsequent sequale induced by a defected reward cascade leading to a
number of addictive, compulsive and impulsive behavilmfined as theReward Deficiency
Syndr[@]ne 0

In this regard, Blumet al. reversed alcohedeeking behavior in genetically preferring
C57BI/6J mice with the chronic administration of an enkephalinase inhjBithrin other work
by Georgeet al they concluded that a relative lack of enkephalin peptides-stareptically,
possibly resulting from enhanced enkephalin degradation, may contribute to increased alcohol
consumption in C57BI/6J mid®2]. Moreover, others showed that intracranial-séhulation
by rats was reduced byucleus accumbensnicroinjedions of kelatrophan, a potent
enkephalinase inhibitor. In terms of food intakeiviere and Buenareported that central
injections of the enkephalinase inhibitor, thiorphan, also reduced daily food intake iH%8leep
These results suggest that human a@lydrate bingeing might be critically mediated by
differences in patterns of endogenous peptides.

D2 Receptors and animal models:
Hamdi et al. studied the specific binding of [3H] YM091512 to investigate the possible
differences in agassociated clmes in striatal D2 dopamine receptor properties in genetically
obese (fa/fa) Zucker rats and their lean littermates. The maximal binding sites of D2DA
receptorswere found to decline with age in both obese and lean rats: the rate of decline in
receptor Brax was slightly higher in lean than obese rats. However, the Bmax of D2DA receptor
in 6-, 12- and 18month old obese rats was significantly lower compared to the age matched lean
rats. The very important interpretation by the authors ferteuppor the ole of dopaminen
obesity.According to the authoysheir data indicate that obesity decreases the number of striatal
D2DA receptors without affecting the rate at which receptor number decreases wWiH]age
Hypothalamic neuropeptide Y (NPY) and codtropin — releasing hormone (CRH)
influence feeding and levels of plasma glucose, insulin, free fatty acids, and triglycerides.
Treatment of genetically obese, ob/ob mice, with D1/D2 agonists normalizes hyperphagia, body
weight gain, hyperglycemia, andgsrlipidemia. Bina and associagxamined whether levels of
NPY and CRH immunoreactivity in discrete hypothalamic nuclei are altered in ob/ob mice, and
whether dopaminergic treatment reverses Hiteration [95]. Such dopaminergic treatment,
while normaizing body weight gain and hyperglycemia, also significantly reduced elevated
brain levels of NPY and CRHIhese findings suggest that dopaminergic D1 /D2 coactivation
may improve hyperphagia, hyperglycemia, and obesity in the ob/ob mouse, in part by
normdizing elevated levels of both NPY and CRH in obese mice. Additionally, the work of Kuo
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revealed that injection of NPY argense unto brain could modify the anorectic action of
repeated S1/S2 agonists, indicating the involvement of NPY. Taken togethereent
knowledge suggests that both subtypes of D1 and D2 receptors and cerebral NPY are involved in
the anorectic action of the dopamine releasing agent amphet@&jne

Scislowski and associates reported that a two week treatment with SKF 88393
dopamine D1 receptor agonists) plus bromocryptaie2 agonist) [BC] acted synergistically to
normalize overeating, body fat, hyperglycemia and hyperlipidaemia in ob/ob mice. In a more
recent study they found that the BC/SKF treatment also increased dehydroepiandrosterone
(DHEA) sulfate concentrations, an inhibitor of body fat store accumulation. The authors
conclude that their findings demonstrate that dopaminergic treatment not only normalizes
overeating(hyperphagia of ob/ob mice, but also redcts several metabolic and endocrine
activities, independent of its effects on feeding to improve the clokmsleetic syndrome in ob/ob
mice[97, 98].

Long term administration of the antipsychotic drugs known to block D2 receptors such as
sulpiride, halperodol, etc increased body weight in rats. This effect was found to be sex
dependent that is, while female rats were prone to gain weight, male rats did not. In a study
conducted by Baptista et al. a linear relationship between dose of sulpiride anadiglatygain
was found. Also sulpiride increased caloric intake, and both actions were counteracted by the
specific D2 agonist bromocriptin@hese results confirm that antipsychotic drugs affect feeding
and body weight and suggest that hyperphagia and bedyht gain might be mediated by
blockade of dopamine D2 type receptors [98dre recently, Freemart al. studied the effect of
glucose on ampsychotic drugnduced changes in dopamine neuronal activity and suggested
that caloric intake may influena@ntipsychotic drugnduced changes in the population activity
of midbrain dopaminergoc neurons. In fact, glucose significantly reduced the number of
spontaneously active A9 and A10 dopaminergic cells per track in control rats, but significantly
attenuatedhe chronic haloperideland clozapine-induced reductions in dopaminergic cells per
track[100]. For a review of animal modetsd food addiction see Blum et. §lL07]].

Brain hypodopaminergic function and the self-healing process

Since deficits have been found in neurotransmitter functions underlying craving behavior, and
since these deficits may be alleviated by facilitated dopamine release consequent to the use of
drugs, nicotinealcohol, and food, the stueli mentioned above indicate enkepledainhibition

may similarly compensate for neurotransmitter imbalaneg @pioids, thereby attenuating

craving behavior).

In an attempt to understand that carbohydrate craving is a subset of generalized craving
behavior (“Reward Deficiency Syndrome®), due
“reward cascade") , sselihealthrough biccheimieal (licieov reilicityn d i v i d
attempts to alleviate the low dopaminergic brain activieydrugreceptor activation (alcohol,
heroin, cocaine, and glucose). It is conjectured this will subsitute for the lack of reward and yield
a temporary sense of wadking. In order to help explain this so calkaifhealing processt is
germane that the reinfing properties of many drugs of abuse may be mediated through
activation of common neurochemical pathways, particularly with regard ton#sslimbic
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dopamine system. In this regard, glucose, opiates, nicotine, cocaine, tetrahydracannabinol
(THC), and dtanol have been shown to directly or indirectly enhance release or blopkake
of dopamine in at least one of the primary terminal sites for the limbic dopamine neurons, the
nucleus accumben81,102104].

A number of studies of genetically bred aalnmodels support thB, dopamine receptor
involvement in substaneseeking behavior due to lowep Beceptor sites in preferring compared
to nonpreferring animals[38,105106-108.0ne inference from these observations is that
ethanol intake, as well abd selfadministration of other substances (i.e., glucose), might be
altered by manipulation of dopamine recept@s.interest is that further confirmation of the
“Reward Deficiency Syndr-bemibdr involving glew agopamihe z e d
release in thenucleus accumbens polysubstance seeking Lewis animals has been observed
recently byGardner (199){17, 18].

Reward Deficiency Syndrome: Human studies
Human support for th&eward Deficiency Syndrome can be derived from a series of clinical
trials with neuronutrients (precursor amino acid loading technique and enkegkalhibition)
indicating :

1 reduced alcohol and cocaine craving

1 reduced stress rates

1 reduction of leaving treatment against medical advice (AMA)

i facilitated recovery

1 reduced relapse rates

9 reduction in carbohydrate bingeing

1 loss of body weight

1 prevention of weight regain

9 reduction of glucose craving

1 enhancement of insulin sensitivity

1 reduction of cholesterol

1 enhancement of memory and focus

There are a number ofusties using precursor amiazids and enkephalinase inhibition which
have been shown #iffectvarious aspects of RD[209- 119, 23] [seeTable 1 and belojv

Most recently, the notion of dopamine as the "final common pathway" for a number of
diverse drug®f abuse such as cocaine, morphine, and alcohol [as well as glucose] is supported
by Ortiz and associates at Yale University School of Medicine and the University of Connecticut
Health Services Center. This support demonstratgschronic treatment aocaine, morphine,
or alcohol similarly results in several biochemical adaptations inmtéselimbic dopamine
system, which may "underlie prominent changes in the structural and functional properties of the
neuronapahway" related to the abovE20,121].

The brain reward cascade schematic (Figure 3), since then, became the blueprint for the
search for ®“rewar d gRewaedsDeficiendW8yndpmeogves sise totah at t
wide range of disorders that can be classified as impudgldectivecompusive diseases.
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Impulsive diseases include attention deficit disorder and Tourette's Disorder. Addictive diseases
include substaneseeking behavior involving alcohol, drugs, nicotine, and most importantly
food. Compulsive diseases include pathologicallgarg and excessive sexual activity. In terms

of personality disorders it includes conduct disorder, oppositional defiant disorder, antisocial
personality disorder, schizoid/avoidant behavior, violent eggive behaviors (See Figure 1)
[122-125].

Compulsive Bingeing Dopamine & Other Genes

Obesity is a disease that comes in many forms. Once thought to be primarily environmental, it
now is considered to have both genetic and environmental components. In a Swedish adoption
study, for example, the weight tiie adult adoptees was strongly related to the BMI of the
biological parents and to the BMI of the adoptive parents. Other studies of adoptees and twins
suggest heredity is an important contributor to the development of obesity, whereas childhood
environmet has little or no influence. Moreover, the distribution of fat around the body also has
been found to have heritable elements. The inheritance of subcutaneous fat distribution is
genetically separable from body fat stored in other compartments (amomisdeea in the
abdomen, for example). It has been suggested there is evidence for both single and multiple gene
anomalieg126]. In fact according to our laboratory, in conjunction with David Comings of the
City of Hope National Medical Center, at leastlve different genes have been associated with
obesity providing a 33 per cent contribution to the overall variance.

Given the complex array of metabolic systems that contribute to overeating and obesity, it
is not surprising that a number of neurocheahidefects have been implicated. Indeed at least
three such genes have been found: one associated with cholesterol production, one with fat
transport and oneelated to insulin productiofi26]. Other genes include human chromosome 2,
uncoupling protein 2nd the APGD genes. The@b gene and its product the leptin protein have
also been implicated in regulating leteym eating behavidil27]. Another protein, glucagen
like peptide 1(GLPL) has been found to be involved in the regulation of deom eatng
behavior[128]. The regulation between leptin and GLRs not known. Theb gene may be
involved in the animal’s selection of fat. B
which appears to be regulated by the dopaminergic system. It mayabéhétob gene is
functionally linked to the opioid peptodergic system involved in reward.

Whatever the relation between these systems the complexity of compulsive eating disorders
suggests that more than one defective gene is involved. Indeed, tlo reéween compulsive
overeating and drug and alcdhamdiction is well documentefd29, 130, 91]. Neurochemical
studies show that pleastseeking behavior is a common denominator of addiction to alcohol,
drugs, and carbohydratf.

Variants of the dpamine D receptor gene appear to be risk factors in obesity. The A
allele was present in 45 percent of overweight subjects as compared to 19 percent of non
overweight subjectfl31]. Furthermore, the Aallele was not associated with a number of other
metabolic and cardiovascular risks, including elevated levels of cholesterol, and high blood
pressur e. I n contrast, when the subject’s pro
onset of obesity and carbohydrate preference, the prevaletiee Afallele rose to 85 percent.
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There also is an increased prevalence of thalkle in overweight subjects who have
severe alcohol and drug dependef@q. When obesity, alcoholism, and drug addiction were
found in a patient, the incidence of thAg allele rose to 82 percent. In contrast, the allele had an
incidence of zero percent in nawverweight patients who also were not substance abusers and
did not have a family history of substance abuse. In an unpublished study Blum and associates
also fownd the A allele of the dopamine Dreceptor gene significantly contributes to percent
body fat in morbidly overweight subjects. The percent contribution was found to be as much as
45.9 percent of the overall v ar ihghlycassesseahen ¢
controsno “reward deficiency" bethalg®I6dourd)thattheaddi t i
Dopamine DR receptor A allele also associated with overweight young femH®8&8]. Both the
ob and the Dopamine Dreceptor gene are additive aontributing to the overall variance of
obesity (22 per cent in young females). Thus, the presence of the dopameeeior gene
variants increase the risk of obesity and related behaviors along with other polymorphic genes,
some of which have not astybeen identified. In order to investigate the prevalence of the
TaglAl allele of the dopamine receptor gene in obesity with and without comorbid SUD, a total
of 40 patients, from an outpatient clinic were studied. In this sample with a mean BMI oé 32, th
Al allele of the DRD2 gene was present in 52% of these obese subBjetkermore, it was
found that in the 23 obese subjects possessing comorbid SUD, the prevalence of the DRD2 Al
allele was present in 73.9% of the obese subjects compared to onl%28.9bese subjects
without comorbid SUD.

Moreover, when they assessed severity of substance usage (alcoholism, cocaine
dependence, etc.) increasing severity of drug use increased the prevalendeagfitbRD2 Al
allele: where 66.7% of less severe @otls possessed the Al allele compared to 82% of the
most severe cases. Linear trend analyses showed that increasing use of drugs was positively and
significantly associated with Al allelic classification.

Dopaminergic genes and obesity

In a studyby F. Yasuna from Japan, personality is a behavioral pattern, which differs among
individuals. E. Kretchmer (see Yasuna) categorized personality variants according to the concept
of fundamental body types. Several lines of evidence suggest that the depaaline system

may underlie the regulation of weight and personality trait. In this study, the authors examined
the dopamine D2 receptor (D2R) binding together with body mass index (BMI) and personality
trait on the temperament and character inventorylénsubjects. The data demonstrates a
significant relation among the D2R binding in the amygdala, BMI and personality trait of harm
avoidance (this is in agreement with other work by Blum et al. showing significant association
with D2RA1 variants and harawvoidance). The authors conclude that variation of dopaminergic
activity in the amygdala underlies the personaldyiants related to body type33].

In a study by Jenkinson and associates, the association of the dopamine D2 receptor
polymorphisms Sef3lcys and TaglA with obesity or type diabetes mellitus in Pima Indians was
evaluated.They found that heterozygotes at the Ser311CysDRD2 polymorphism had a higher
BMI than homozygoted134]
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Moreover, the atypical antipsychotics have been shown to hiegisr efficacy compared
with typical antipsychotics such as haloperidol, particularly in the treatment of negative
symptoms of schizophrenia. However, following clinical use, marked bodyweight gain has been
frequently observed with some of the atypicatigychotic drugs. A careful review of the
literature from 19662000, revealed that relative receptor affinities of the atypical antipsychotics
for 5-HT2 and dopamine D2 receptors appear to be most robust correlate of body weight gain.
This makes sense deuse if one blocks dopaminergic sites at the receptor it will increase
carbohydrate bingeingWetterling suggests that if obesity is a problem in a patient other
modalities must be considered for the long term treatfi&s}.

In a study, G.N. Thomas alated the potential relationship between blood pressure and
obesity and dopamine D2 receptdaql polymorphism. Pharmacological data suggest that
obesity and blood pressure (BP) may be modulated through the dopamine D2 receptor (DR2R),
which may represérand underlying mechanism that links these conditions. Thomas et al. found
that the A1 was decreased in hypertensives compared with controls. In the combined population,
systolic, diastolic, and mean arteri ajjpe BP’' s
relative to the A2A2 genotype. However, the DRD2A1 allele frequency increased with increased
mar ker s of périghgral subadtanecus obasit$6].

Brain dopamine receptors and obesity risk

Moreover, dopamine plays a major in the regutatiof appetite and growth hormone.
Dopaminergic agonists are known to suppress appetite and dopamine D2 receptor antagonists
enhance it. Comings found that DRD2 polymorphisms significantly associated with high BMI as
well as heigh{137].

In another studyWang and associates found that striatal dopamine D2 receptor availability
was significantly lower in ten obese individuals than in lean controls. The availability of the D2
receptors was decreased in obese individuals in proportion to their BMI. Doparodchedates
motivation and reward circuits and hence dopamine deficiency in obese subjects may perpetuate
pathological eating as a means to compensate for decreased activation of these circuits. The
authors conclude that strategies aimed at improving daafunction may be beneficial in the
treatment of obese individudts38].

Other dopaminergic reward gene risk taking behavior and overeating

Although we believe the gene for the Beceptor plays a critical role in Reward Deficiency
Syndrome behaviorspther dopaminergic receptor genes (such as the dopamine transporter
genes, dopaminketahydroxylase genes and the D3 and D4 dopaminergic receptor genes)
undoubtedly are involved in the different manifestations of the syndrome, but, for example, both
the dbpaminergic transporter and the dopartetahydroxylase genes are not associated with
obesity. It is noteworthy, that some have suggested one type of overeating might reside in
individuals who are highisk takers and switch their addictive risk takingpdminelinked
neuronal release to carbohydrate bingeing. This is not surprising in light of recent molecular
genetic findings
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George Koob and Associates from Scripts Institute in La Jolla, California found evidence
for the Dy locus and suggested it agpamary site of cocaine effec{81]. The exact effect of
cocaine is unknown regarding gene expression; however, we do know itmatdptors are
decreased by chronic cocaine administration and this may induce severe cocaine craving and
possibly cocaine ams[139] and the dopamine Dreceptor gene has been associated with
severe cocaine addidi$4]. The likelihood of carrying the Aallele increases as the number of
risk factors increases among cocadependent people. Three risk factors are especially
significant: parental alcoholism and drug abuse, the potency of the cocaine used by the addict
and early childhood deviant behavior, such as conduct disorder.

Most recently scientists from Israel and the National Institutes of Mental Health confirmed
a genetic variation of the dopamine, Peceptor gene to associate with novelty (or sensation)
seekers. Both of these studies set out to test the hypothesis advanced by Cloninger of
Washington University that novelty seeking behavior is affected by the waydaits process
dopamine. Epstein and his colleagues at the Herzog Memorial Hospital in Jerusalem found this
association in 124 unrelated Israeli subjects. Specifically he found that subjects who scored
highest on novelty seeking tended to be compulsesploratory, fickle, excitable, quick
tempered, and extravagant. They were much more likely to have the longer version of the
receptor gene than other subjects. Subjects with the shorter version of the gene scored lower and
tended to be reflective, rigidpyal, stoic, slow tempered, and frugal. In the second study
conducted by Benjamin of the laboratory of clinical science, National Institute of Mental Health
found similar results in his sample of 315 American subjects, most of them male siblings and
otherfamily memberg140, 141]. The D receptor gene and the, Beceptor gene are fairly close
in gene homology and may have similar physiological functions.

In an unpublished work scientists at UCLA found an association between the ARD
allele and agitatin marked by impulsivity, excitability, "hot temper". These subjects were
classified as "sensation seekers." The recent work of Benjamin and Epstein provide additional
confirmation of the relationship between the Reward Deficiency Syndrome behaviors
charaterized by Blum and associates and the dopargic system. Additionally Benjamin and
Epstein provide support of the earlier work of Susan George and associates (1993) at the
University of Toronto who found a strong association between thegdbe variane and
alcoholism and nicotine dependence again showing the interchangeable nature of this syndrome
[13]. Thereforeaddinganother elemertbthei bi nge or requétiont o bi nge?i

In this regard, Poston et aarried out an association study of the Dfalnine receptor
and obesity risk. Many genes have been identified that may play a role in increasing
susceptibility to obesity. Reduced dopamine function appears to play a role in dysfunctional
eating patterns and may predispose some individuals to ab&hkitylong version of the D4
dopamine receptor gene (D4DR) has been shown to alter receptor function and reduce
intracellular response to dopamine. It also has been associated with 1s@edityg— related
personality traits that are found with greateeginency in obese individuals. Poston and
associates examined the association between the D4DR and obesity in 115 obese patients
participating in a weight management program. They constructed four models of increased
obesity that included combinations o#ditional risk factorsife. history of obesity, parental
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obesity, a body mass index > 403 novelty elevations on the Karolinska Scales of Personality.
There was a significant increase in the frequency of the D4DR long alleles in individuals defined
ashigh riskaking using the combination of noveltseeking- related personality traits, severe
obesity (i.e. BMI > 40),and any other traditional risk factor, but not with the traditional risk
factors alone. These preliminary data suggest a potentiatorothe DR4D gene in treasing
obesity susceptibility142].

What is the neuronal inter-relationship between glucose and dopamine release
mechanisms: Are there close ties?

To understand the important relationship between dopamine and glucoseofituisost
importanceto realize that in the medimbisc system the glucose receptor is in close proximity
with the enkephalinergic neurons. Theme also other important connections in the substania
nigra(SN), tuberoinfundibular neurons, globus pallidusj ather important brain regions.

It is well known that glucose modulates SN dopamine neuronal activity and GABA
terminal transmitter release biye actions of an ATFsensitive potassium channéi a study by
Levin et al.the effecton striatal dopamineelease of altering SN glucose levelgas assessed by
placing microdialysis probes into both the SN and striatum of male rats. During 50 mM glucose
infusion, striatal DA efflux increased transiently by 50% asturnedto baseline after 60
minutes. Morewer, efflux increased by a further 30% when GABA (A) antagonist bicuculline
was added. Furthermore, at basal glucose levels, nigral bicuculline alone raised striatal dopamine
efflux by 31% suggesting the wedhown tonic GABA inhibitory input to the DA neons. Thus
striatal dopamine release is affected by changing SN glucose levels. According to Levin and
associates, this response may reflect the known effect of glucose on K(ATP) channel activity on
both SN Dopamine neurons and GABA axon terminals inSNe These interactions could
provide a mechanism whereby glucose modulates motortg involved in food intakd143].

Koshimura etal. found that long-term incubation with high concentration of glucose
increased the capacity of calcium uptake to eobatepolarizatioiinduced dopamine release
from Pheochromocytomal?2 cells. These data taken together suggest that a high concentration
of glucose induced activation of the calcium channel to stimdapamine release from P12
cells[144].

Bello et al found that restricted feeding with scheduled sucrose access results in an
upregulation of the rat dopamine transporter in the n. accumbens and ventral tegmental area of
the brain[145]. Moreover, Lee et a{1998) found that dopamine can activateaBrenoeceptog
to lower glucose uptake into rat white adipocytes which lack dopaminergic recdptfrsit is
of interest that intrastriatal injection ofi@nd B> dopamine agonists affects glucose utilization in
both the direct and indirect pathys of the at basal ganglial47]. Moreover, dopamine receptor
antagonism can influence fat intake in rats dependent upon dosatjearadter treatment. In
this regard, both Eand B receptor ceactivation significantly reduced body weight, body fat,
food consumptin and serim concentrations of glucose, triglycerides, free fatty acid and insulin
while increasing protein ma$89]. Furthermore, studies on blood glucose found blood glucose
concentrations to be significantly correlated with cerebrospinal fluid comadens if the
dopamine metabolitdhomovanillic acid148§.
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With regard to the concept that within the RDS concept genetic commonality exist between
a number of dopaminergic activating substances such as alcohol and opiates and possibly even
glucose, evidnce now exists that intermittent, excessive sugar intake causes endogenous opioid
dependence. In rats, repeated, excessive intake of sugar created a state in which an opioid
antagonist caused behavioral and neurochemical signs of opioid withdrawal. di¢es iof
anxiety and DA/Ach imbalance were qualitatively similar to withdrawal from morphine or
nicotine, suggesting thatteahave become sugdependenf149]. In terms of understanding the
brain reward cascade, there is evidence that serotonergidiactiey also influence dopamine
D2 receptor function. This is important when
been associated with serotonin predominantly. Therefore the work by Kogarca@ifams that
the drugDR4004, a putative -BIT; receptor antagonist, also has functional activity at the
dopamine D2 receptdi5Q]. It is of interest that neuroanatomical data suggest a potentially
interactive role betweeaccumbens acetylcholim@d dopamine. There is evidence thatleous
accumbens Acetylcholine is apparently related to neural processes underlying not only
psychostimulant reward but also natural consummatory behagidieeding. In this regard,
Hajnal et al. found that accumbens cholinergic interneurons play a role in theioegafdiody
weight and metabolism. In this context both stress and the role of dopamine play an important
part in the Ach respong&51].

It is well known well known that pharmacologic doses of the glucose analogue, 2
deoxyglucose (2DG) caesacute glucoprivation and are associated with enhanced dopamine
turnover in preclinical studies. In fact, lines of evidence indicate that a variety of metabolic
stressors, including acute glucose deprivation are associated with dopamine release. Using PET
Adler et al.found that 2DG administration enhanced synaptic dopamine concentridtiihs
The administration oRDG is associated with significant striatal dopamine release even in
healthy volunteers. These data are important because it further dieselylucose levels to
dopaminergic activity. Moreover, there is even a relationship between insulin levels and
dopamine release in the tuberonfundibular neurons. The insulin effect is dependent on CA++
ions, protein kinase C Na (® H + exchange systenAdditionally when there is lowered
glucose in the brain leading to cerebral globaldram ischemiamonamine release especially
dopamine is inhibited. In this regarfifugman et alshowed D1 antagonists lowered glueos
utilization by 2428% in theglobus pallidus, entopeduncular nucleus, subthalmic nucleus,
substania nigra, and even the motor cortex, suggesting that stimulation of the D1 receptor by
endogenous dopamine contributes to basal metabolism in these rEdi8hdn contrast both
D1 and D2 agnists increase glucose utilization. These results suggest that feeding behavior is
tied into the stimulation of both D1 and D2 receptors and provides metabolic evidence for the
importance of D1 and D2 functional linkage in the brain, which relates torgtypgia or
overeating.

The direct effect of dopamine on glucose release from primary cultured rat hepatocytes
were studied in Japan by Shiroyama leff854. In this regard, dopamine is known to induce
hyperglycemia in both animals and man. The authorsstigated whether dopamine has any
direct effect on glucose release from hepatocytes through the glcogenlytic and/or gluconeogenic
pathways, and at the same time determined the main type of adrenergic receptor involved in
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glucose release. The notiomcreasing glucose release from tissue would reduce cravings for
glucose and carbohydrates. Glycogench and gluconeogeniedepleted hepatocytes were
prepared in order to study glycogenolytic and gluconeogediepleted glucose release,
respectively. Dopaine caused release of glucose which was inhibited by the beta blocker
propranolol. The authors conclude that dopamine has a direct effect on heptocytes, increasing
glucose release via both glycogenolytic and gluconeogenic pathways and mediated by beta
adrenergic receptors.

Other obesity genes

Twin and family studies suggest that genetic factors potentially influence energy and nutrient
intake. In this regard, thleritageGroup utilizing a genomavide scan for dietary energy and
nutrientintakes have etermined thain whites the strongest evidence of linkage appeared for
dietary energy and nutrient intakes on chromosomes Ip21.2 and 20q14.1. The linkage evidence
on chromosome<0 related to total energy intake rather than to the intake of specific
maconutrients. In blacks, promising linkages for macronutient intakes occurred on
chromosomes 12q2§24.21, 0g32.1, and 7q11.1. Several potential candidate genes are encoded
in and around the linkage regions on chromoso@p21.2, 12q14.1 and 20q13[135|.

Pharmacologic mechanisms of the drug Meridia: Comparison to proposed KB220 anti-
craving formula.
Meridia is an approved FDA drug forw e i g hand weight mahagement. The major effect of
this drug is an antraving action derived from gteffect to nhibit the reuptake of serotonin
(5HT), dopamingDA) and norepinephrine (NE)his inhibition of neurotransmitter reuptake
results in an increase in the length of time 5HT, DA, and NE are available to act in the synaptic
junction, and ultimately in an gphfication of the neurotransmitter effects to reduce sugar
/glucose cravings.

In its simplest form, the ingredients in the patented composition proposed foraafitig
effects mirrors the Meridia mechanism and should produce similacraning effets. In this
section we will point out the potential of the ingredients in the proposed formula, based on a
large body of neurochemical evidenaacerning precursor amirexids the role of chromium
as a tryptophan enhancing substarizgggmino acid inhibibn of enkephalinase; Rhodiola as a
suspected inhibitor of catechGFmethyl transferase (COMT) as well as Synephrine, a substance
that can minic some of the effects of catecholamines. Thus it is anticipated that since the same
three neurotnasmitters affeted by Meridia® (sibutramine) could potentially be affected by
certain ingredients, it should produce similar effects. It could be hypothesized that by increasing
precursor (i.e. phenylalanine, tyrosine, and chromium andhydBoxytryptophane or any ath
neurotransmitter enhancer even via transpaodckerg intake and inhibiting enzymatic
degradation by COMTgreater levels of 5HT, DA would be available at the synapse. The
availability of the synapse is also increased since tipldhylalnine causes gferential release
of dopamine via opioigheptide breakdown inhibition. Thus the sum total effect is very much like
Meridia and the following information will assure the scientific potential of this novel natural
formula.
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Most recently, Balcioglu and Wurian measued the effects of sibutramingiven
intravenously, on brain dopamine and serotonin flux intostriatal and hypothalamic dialysates of
freely moving rats. While low doses of the drugdhao effect, higher dosaacreased both
serotonin and dopamineoncentrations in the striatal and hypotalmic brain regions. These
findings further support the neurochemical ef
antiobesity action may result from changes it produces imldapamine as well as serotonin
metabolism[156]. The importancéere is that it provides further support for KB220 variant
formula and both serotonergand dopaminergic antibesity actions.

There are known lintations which will be addressed
1 Competition for uptake of prersorsacross the blood brain barrier

While it is well known that the ability gihenylalaninetyrosine and tryptophan to penetrate the
blood brain barrier is mediated by lsased active transport systeinis also well known that the

use of Chromium cdd significantly assist in enhancing or concentrating blood tryptophan into
the brain by its effect on insulin release and subsequent enhance glucose utulizatitn
increase glucose receptor sensitiviél]. In addition, glucose haghe concurenteffect of
increasing muscle absorption lafge amino acids like leucingaline awn isomeric forms, into
muscle (see below)lhis all works in concert tbelp tryptophancrossinto the brain andhere
increase serotonin synthesis. This is the exact reasahdmclusion ofchromium at a dose of
1000 mithay thathe usual lower dosage of between -200mcgs. Moreover, even if this

was not effective to increase the synthesis of serotonin, with the formula it could bypass
serotonin and work through isnkephalinase activity of 4phenylalanine. This would cause
dopamine release via its inhibition of SN GABA. Harlier work by Wurtmah s g theyu p
showed that by reducing blood glucose the brain will concentrate up to 33% more blood borne
tryptophan[157]. Furthermore, it is well known that if you reduce typtophan levels in the
hypothalamus you will reduce brain serotonin levels asdnguronal release. Conversely,
elevating tissue tryptophan leve{accomplished by adding naturath§droxytryptophan or
chromium)could increaseboth serotonin levels and serotonin release. Accordirgchaechter

and Wurtmanthese observations demonstrate for the first time that both preegeoendent
elevations and reductions in brain serotonin levels produce prapatei changes in serotonin
release, and the magnitude of the tryptophan effect is uedetat neuronal firing frequency,
suggesting the importance of precursor administration to increase serotonin levels. In essence,
the data support the hypothesis thattotonin release is proportionate to intracellular serotonin
levels[157].

1 Nutrienti Dependent Control Of Brain Catecholamine Synthesis & Release
While brain serotonin synthesis is affected by availability of tryptophan-loydsoxytryptophan

under catrol conditions, precursor dependency of catecholamine synthesis in the brain is
coupled to the firing ate of the tyrosine hydroxylaseontaining neuron. It has been
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demonstrated i number of studies that a supplementationtgfdsine does not augmeetie
synthesis of catecholamines under resting-stoessed condition, while an enhanced neuronal
activity will increase the synthesis and releaseatécholaminesgspecially dopamine following
tyrosine application. Of these physiological stress isntbstimportant,in terms of enhancing
neuronal activity. In essence stress is mandatory ftyrobne administration to affect
catecholamine synthesis. While it is well known research has demonstrated that catecholamines
such as norepinephrine and dopanuage act as feedback inhibitors of tyrosine hydroxylase, the
enzyme that converts tyrosine into the immediate precursor for dopamine or norepinephrine
under physiological stress thimechanism is obliteratefd58]. The reason for this is that the
mechanisra t hat coupl e catechol aminergic neur on
responsiveness invavthe phosphorylation of the tyrosine hydroxylaseyme portior{159].

This enzyme's affinity for its cofacftemd- i s th
product inhibition, yet dependent on the availability of its precursor substratesémce under

stress dyrosine supplementation becomes similar to thedtophan (5-hydroxytryptophan)

type of precursor responsiveness. Moreover, it is impotb realize that this enzyme activation
occurs under enhanced neuronal activity and is caleiamd calmodulin dependent. In addition,

the phosphorylation ofyrosine hydroxylasean be catalyzed by several protein kinases that
selectively act on difient amino acids of the enzyme protein. The protein kinase enhances the
enzyme activity without affecting erfmtoduct inhibition or the affinity to tyrosine or the
tetrahydrobiopterin cofactor. In addition, it is well known thadifferent, CAMP —dependen

protein kinase can algzhosphorylate tyrosinkydroxylae, enhancinthe affinity to the cofactor

(but not to tyrosine) anceducing the regulation by ergbroduct inhibition. In summary, these
changes allow the enzyme activity to become dependent oexteet to which it is saturated

with its substrate-tyrosine.

Stress & obesity

The effect of excessive stress in modern @8n leadto chronic states of fatiquerelated
depression. This is amfortunate fact yet true thabout 80% of all illnessan be traced back to
stress and depression. According to the American Academy of Family Physibieses factors
account forabout2/3 of all officevisits.

The importance here is to understand that it is our position that indeed an obese individual
or a carbohydrate binger is definitelyubject to astressful condition and therefore there is
increased neuronal firing. There are numerous examples in the literature to support this
contention. Furthermore, if an obesdiindual has the DRD2A1 varignbumeous studies have
shown that resultant low dopamine D2 receptors caused an inability to cope with sthess in t
family and as an individudll60, 131,137. In this regard, it is known that stress could even
reduce D2 receptor mMRNA message in the substagra, the lateral part of the VTA, basal
ganglia especrdllsyteh the NMélThiawosk sppodsutmb e ns
concept that forebrain dopamine systems are involved in mediating the behavioral effects of
chronic mild stress. It furtlesupports te view that in obese subjecisijth chronic mild to
moderate stress& compromisechumber of D2 receptasites and reduced mRNA messatie
firing frequency ofa catecholaminergic neuron is enhanced and would be quite receptive to |
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tyrosinesupplementation as proposed in the formula. Moreover, it is also known that neuronal
depletion of dopamine could also induce an independenprttilict inhibitory state for TOH,
which will also respond to-tiyrosine supplementatioWith a slow release famula, there is
constantdopamine release because of the effect of enhanced opioidergic activify- via
phenylalanine on substania nigra GABA neurons.

Treatment: Role of nutrients and pharmacogenomics in obesity and overeating

In the eatng game we must first appreciate the importance of brain neurochemistry and how
certain nutrients such as amiaoids could effect brain neurotransmitter status and how this
could effect macraelection. In this regard we must be cognizant of how a rauraiy
unbalanced diet may lead to neurochemical processes that now induce the intake and aberrant
craving for, high carbohydrate meals. The intake of maer@and micronutrients leads to
characteristic changes in the serum concentration of assiowls, inparticular large neutral

amino acids. The consensus of the literature suggests that changes in the concentration of large
neutral amino acids lead to parallel changes in their brain concentration that, in turn, specifically
influence the synthesis of theespective neurotransmitters.

While the functional impact of these neurotransmitters differs markedly, the basic
metabolic processes are comparable. Most of these substances are metabolized within nerve cells
from their precursor molecules that haverb&ken up from the extracellular brain fluid. They
are stored in intraneuronal vesicles and are released following a depolarization of the neuron.
They interact with either prer postsynaptic receptors within the synaptic cleft anel
inactivated eithethrough enzymatic degradation or through neuronal uptake. Central nervous
system functions clearly depend on those mechanisms that guarantee the stability of precursor
amino acid concentration. It also follows that a marked reduction in the concenofatieese
amino acids impairs physiological functions that are regulated and /or modulated by a respective
neurotransmitter. The regulation of the synthesis of metabolic products from large neutral amino
acids appears to be specific for neurotransmittech s monamines. It is noteworthy that a
similar impact on e synthesis of neurohormones (opioid peptidespoes not exist, since
ribosomal protein synthesis does not depend on the fluctuation of amino acid concentrations. It
may thus be speculatedatra coupling of nutrient intakeanincacid precursors)transmitter
synthesis, and neuronal function reflects a phylogenetically relevant process.

When we consider that theege shared genes and RDS is an encompassing term which
includes a number of ipulsive, compulsive and addictive behaviors, we should not be surprised
of the vast numbers involved in RDS. We know that at leastloretof the US alone carries the
DRD2 A1l variant. This has been linked to multiple addictions including carbohydrageirgn
and other drugs of abuseee( alcohol,cocaine, nicotineand its presence at birth grets future
problems with fooddrugs and certain destructive behaviors at the predictive value of4B84%

In the United States alone there are 60 millmersons who are at least 20 percent
overweight, 18 million alcoholics, 28 million children of alcoholics, six to ten million cocaine
addicts, 14.9 million who abuse other substances, 25 million people addicted to nicotine, 3.5
milion school age childrenith attentiondeficit disorder or Tourette Syndrome and about a half
million compulsive gamblers. Utilizing a natural approach to attenuate compromised
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neurochemistry will ultimately lead us to a betteodality that ispotentially without side —
effecs.

While we believe natural nutritional therapy could offer an important approach to prevent
as well as treat reward deficit problems, especially as it relates to obesity, there is reason to
believe a pharmacological approach can not be ignored. In anpati@rshow the power of a
new e mer giRh@matogendmicsie grovie the following example.

It is tempting to speculate that the pharmacological sensitivity of overeaters to dopaminer
gic agonists (bromocriptine, bupropionpropylnorapomorphmne, phentermine, and dopamine)
may be determined partly by the individuals g2notype. We predict that;Aarriers should be
more responsive to £agonists (including naturaly released dopamine), especially in stimulant
dependent people. At least one stuaready has shown that direct microinjection of the D
agonist napropylnorapomorphine into the ratucleus accumbensignificantly suppresses the
animals symptms after withdrawal of opiated62]. A doubleblind study demonstrates the
utility of this goproach in human subjedi$5]. The b agonist bromocriptine or a placebo was
administered to alcoholics who were carriers of theakele (A/A1 and A/A; genotypes) or
who carried only the Aallele (A/A5). The greatest improvement in the reductiocraizing and
anxiety was found among the Barriers who were treated with bromocriptine. The attrition rate
(relapse) was highest among thedarriers who were treated with the placebo. It is noteworthy,
that as expected, dopamine receptor occupancy diypamine agonist or by dopamine itself,
initiates a feedback system that produces more dopamine receptors evemarrié&xs (low
dopamine receptors) after a period of time. This is supported by the fact that the greatest effect
occurred after a period sfx weeks. In support of this, since 1993, Molinoff and assodisieg
transfected kidney cellsonsistently showed that occupancy of f2ceptors by dopamine
agonists over time results in proliferation of dopamined2eptorg163,164).

Similar evidence for the role of genes in physiological response even with nutritional
supplements has been accomplished with chromium picolinaBéulny et al.[165]. While there
still is controversy regarding the effects of chromium salts (picolinate and nicotimate)dy
composition andat loss in general, recent unpublished work seems to support the positive
change in body composition in humans (see Tdplén consideration of the above study, Chen
and Blum and others decided to genotype 130 overweight ssiipedhe dopamine Dreceptor
gene[166]. The subjects were assessed for scale weight and for percent body fat using dual
energy Xray absorptionmetry (DEXA). The subjects were divided into matched placebo and
chromium picolinate groups (400 pg. per day) .
groups; those with either am/A; or Aj/A; allele and those with only the R\, pattern. In the
A/A; carries, the measures of change in fat weight, change in body weight, the percent change
in weight, and the body weight change in kilograms were all significant, whereas no significance
was found for any parameter for those subjects possessing a dopamempidr A; allele.

These results suggest the dopaminergic system, specifically the density of teeeptors,
confers a significant differential therapeutic effect of chromium picolinate in termspodved

body massand change in body fat. Moreover, wepose for the first time that mixed effects
now observed with chromium picolinate in terms of body composition, may be resolved by
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typing the patient via dopamine,Deceptor genotyping prior to treatment with not only
chromium salts, but with other nutabhal supplements as well.

Brain nutrition and behavior

A detailed account of this subject is treated in the b@d&shol andthe Addictive Brain[34],

and To Binge or Not to Bingef23]. In short, if genetic anomalies result in neurotransmitter
imbalane, then how could we help to restore balance?

At the functional level, it seems clear that neurotransmitter imbalance may be a problem of
brain nutrition: more specifically, a deficiency or excess of amino acids. In the healthy body,
amino acids are in bence; if there is an excess or shortage, distortions of brain function can
result[167].

As we know the brain cannot synthesize all of the amino acids involved in the formation of
neurotransmitters; some are derived from food metabolism, and comeh@itheia the blood
supply. There are two categories of amino acesentialand nonessentialThere are five
essential amino acids necessary for the manufacture of neurotransmitters, thought to play a role
in obesity: methionine, leucine, phenyialae tyrosine, and trytophan (see above for more
detail). Among the nonessential amino acids manufactured in the body, Glutamine probably
plays a significant role, because it is involved in the manufacture of GABA. Two forms of amino
acids are found in naturdhe amino acids in the brain that make up the neurotransmitters, and
the enzymes that regulate them, are all derived from tfiermh. The Dform (as in D
phenylalanine) is found in a few microorganisms and in reeltular organisms like frog skin.

Single Versus Multiple Amino acid Neuronutrients

f  First, although a single amino acid may be involved in the formation of a given
neurotransmitter, it does not act alone. It needs the help-faictars such as vitamins and
minerals before the formation caaké place. For example, vitamin B6 (in the alcoholic,
pyridoxal-5-phosphae form is required) is needed for the manufacture of dopamine.

1  Second, obesity is the result of a complex disorder that involves processes taking place in
the neuron, at the synapsad at receptors

1  Third, we cannot determine (until we use DNA tests) the specific defect that is producing a
particular part of the problem. Therefore, in the effort to offset neurotransmitter deficits, it is
not feasible to depend on single amino acidss is why we include both serotonergic and
dopaminergic precursors.

1 Fourth, an odd characteristic of the blood/brain barrier actually makes treatment easier.
Most overweight individuals have compounded stress and may have comorbid addictions
like alcolol, smoking, and other drugs; it is known that all of these weaken the barrier
facilitating the passage of restorative substances such as amino acids into the brain. This is
particular important when you consider large neutral amino carrier system aneftitiomof
tryptophan, phenylalanine and tyrosine. It is equally important when you consider, as
mentioned earlier, that the rdtmiting enzyme Tyrosine Hydroxylase works best under
stressful conditions and the precursor tyrosine will indeed be convertkghbamine and will
be subsequently released into the synapse of the n.accumbens.
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Fifth, it is well known that the degradation of catecholamines by COMT plays a role, albeit
only partial, in clearing these neurotransmitters from synaptic cleft. Dopamine
norepinephrine and serotonin reuptake into nerve terminals via membrane transporter is
thought to play a more significant rql58].

However, it is our position that any enhancement of the neurotransmitters in the synapse
is positive. In this regrd, the effects of synephrine on norepinephrine recef66 plus
the central nervous system effects Riiodiola rosea[169, 170 could contribute to a
sibutramine/Bfenfluromine-ike effect. The amount dRhodiola roseaecommended ithe
prposedformula herein is 240 mg per dayb@sed on a 3%xtract standardizetb rosavin)
which is somewhat higher than the recommended dose for uBdarfiola roseaas an
antidepressanf200mgday, [171], seebelow). Moreover, thg@roposedformula may also
containsynephrine, derived from citrus auranti6? synephrine) at a daily dos& 50mg.
This amounts to only 6 mg per day. While this is less than normal recomméosksas s
sympathiomimetic agent, whéns combined with caffeine thermogenesis could be aelie
without the stimulatory effects seen with much higher doses (104mg/day).

Studies showing anti-craving efficacy of precursor amino-acids and Enkephalinase

T

inhibitor activity

It is our contention that with theroposedormula as designed for antraving synergistic
outcomedor other comorbid addictionmight be observed since the ingredients are included
that could act through several different mechanisms ( see above) to enhance the activity of
the neurotransmitters.

In a number of experiments weave shown brain changes of enkephalins usirg D
phenylalanine (500mg/kg/day for 18 dayand or its metabolite hydrocinnamic acid
(intracerebral ventricular injeon of 25 micrograms) in micg88]. Using the same doses
these known enkephalinase inhibitosgynificantly reduced alcohol preference in both
acceptancandl14 day preferenctest[17].

We have shown in healthy volunteetectrophysiological changesnfganced memory and
focus)with the combination of Diphenylalame (1500mg/day), ityrosine @00mgtay), L-
glutamine 800mg/day) chromium picolinate 360 micrograns /day)and other cdactors
[117].

Positive effects in alcoholics in anpatient hospital including lower building up to drink
scores, required no PRN benzodiazepines (0% vs. 34a$ed tremoring at #Burs, had
no severe depression on the MMPI, in contrast to 245 of control .gidwgp ingredients
included Diphenylalanine (2760mg/kg/day), tryptophan (150mg/day), -blutamine
(150mg/day), and pigoxal -5-phosphate (30mg/day) [Q[L

in a double-blind placebo controlled study of polysubstance abusers in apatrent
hospital, the combination of ihenylalanine ( 2760mg/day);ttyptophan (150mg/day) ,-L
glutamine (150mg/day), and pyridoxal—phosphate (30mg/day), significantireduced
stress, improved physical and emotional scores, a-fsiki reduction in AMA rates,
enhanced treatment recovéiy 1].
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Utilizing DL-phenylalanine (1500mg/day), -tyrosine (900mg/day), Eglutamine
(300mg/day), Ltryptophan (400mg/day) and pyoxial phosphate (20mg/day) in inpatient
treatment of cocaine abusers over a 30 day period compared to controls significantly reduced
drug hunger and withdrawal against advice rate (AMA), reduced need for benzodiazepines,
and facilitated retdion in thetreatment prograrfiL72].

In an outpatient clinic DUI offenders (alcoholics and/or cocaine addicts) were treated with
a combination of dphenylalanine, tyrosine, L-glutamine, Chromium, pyidoxyb-
phosphate over a tenonth period. Compared to a vitamgontrol (only Bcomplex and
vitamin c), the experimental group significantly reduced relapse rates and enhanced recovery
in these DUI outpatient offenders. The retention rates obtained for alcoholics was 87% for
the experimental group compared to only 4G%the control patients and for cocaine abusers
the numbers are 80% vs. only 13%08] . For alcoholics: Diphenylalanine (2760giday),
L-Glutamine (150mg/day) chromium picolinate (360 micrograms/day), pyridoxab-
phosphate; For cocaine abus@®g:-phenyalanine ( 1500mg/day).-Tyrosine ( 900mg/day),
L-glutamine ( 300mg/day), pyridoxab-phosphate (20mg/day).

Utilizing amino acid and enkephalinase inhibitory therapy, J.A. Cold found significant
improvement in both cocaine craving and withdrawal symgtan out patient cocaine
addicts [114]. The ingredients included DBphenylalanine (1500mg/day), -Tyrosine
(900mg/day), kglutamine (300mg/day), and pyridox&tphosphate (20mg/day).

With only chromium picolinate it was found in two doubteblind placelo controlled
studies that doses of eith&00 mcg or 400 mcg resulted in a body composition
improvement, loss dfody fat, gain in nonfat ma$$15,11q;

With DL-phenylalanine (2700mg/day), -ttyptophan (150mg/day), -blutamine
(150mg/day) and pyridoxal5 phosphate (30mg/day) it was also found that 27 outpatients
with high carbohydrate bingeing behavior where females were assigned 800 calories total
intake per day and males were assigned 1,000 to 1,200 calories per day and all withdrew
from sugar use atteling a supervised diecontrolled treatment progranthe supplement
group over a 90 day period lost an average of 26.96 pounds compared to the control group (
no supplement) lost only 10 pounds. In fact, only 18.2 % ekftperimental group relapsed
(lost less than 15 pounds over the 90 day period) compare@dl%iB the control group
[112);

In another study where the supplement containeghdhylalanine (2760mg/day),- L
tryptophan (150mg/day), -glutamine (150mg/day), pyridoxat5 phosphate (30mgay),
chromium Picolinate (200 micrograms/day), and carnitine (60mg/day) ovgear period in
247 obese patients the following results were obtained in a dual blirdumdomized open
trial utilizing Centrum vitamin as a controCompared with the Nefhencal / Centrum
group the experimental Phencal/Centrum group showed dotdiodecrease in percent
overweight for both males and females; a 70 % decrease in food cravings for females and a
63% decrease for males; and a 66% decrease in binge eatieghéde$ and a 41 % decrease
for males. Most importantly, the experimal group regained only 14.766 the lost weight,
and multiple regression modeling releghthat with Phencal treatmemhorbid obesity and
binge eating score were significant predictoirsveight gain after 2 years. In contrast, family
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history of chemical dependence was most closely associated, although not statistically
significant, with improvedesults with Phenc§l16)].

1  Blum decided to test the hypothesis that possthbt, the comhkination of a narcotic
antagonist and amino acid therapy consistinf an enkephalinase inhibitorD{
Phenylalanine) and neurotransmitter precursorsanino —acids) to promote neuronal
dopamine releasenight enhance compliance in methadone patients rapgetiyxified with
the narcotic antagonist Trex&nlIn this regard, Thanogt al. and associates found increases
in the dopamine D2 receptors (DRD2 ) via adenoviral vector delofettye DRD2 gene into
the nucleus accumbens, significantly reduced both ethameference (43%) and alcohol
intake (64%) of ethanol preferring rats, which recovered as the DRD2, returned to baseline
levels[21]. This DRD2 overexpression similarly produced significant reductions in ethanol
nonpreferring rats, in both alcohol preémce (16%) and alcohol intake (75%). This work
further suggests that high levels of DRD2 may be protective against alcoho[2duk#3).

The DRD2 Al allele has also been shown to associate with herdicisacth a number of
studies.In addition, othedopaminergic receptor gene polymorphisms have also associated
with opioid dependence. For exampktler et al. showed that the 7 repeat allele of the
DRD4 receptor is significantly overpresented in the opioid dependent cohort and confers a
relative riskof 2.46[174]. This has been confirmed by &t al. for both the 5 and 7 repeat
alleles in Han Chinese case control sample of heroin addi¢®. Similarly Duauxet al.

found a significant association with homozygotes alleles of the DB&D3L in French
Heroin addict4176]. A study from NIAAA, provided evidence which strongly suggests that
DRD2 is a susceptibility geneorf substance abusers across multiple populatjdig].
Moreover, there are a number of studies utilizing amiacid and enkephalinagnhibition
therapy showing reductioof alcoho| opiate,cocaine and sugar craving behavimothuman

trials. Over the last decade, a new rapid method to detoxify either methadone or heroin
addicts utilizing Trexah sparked interest in many treatment eestthroughout the United
States, Canada, as well as many countries on a worldwide basis. In using the combination of
Trexar® and amineacids, results were dramatic in terms of significantly enhancing
compliance to continue taking Trexan®. The average mundd days of compliance
calculated on 1,000 patients, without amawd therapy, using this rapid detoxification
method is only 37 days. In contrast, the 12 subjects tested, receiving both the Trexan® and
amincacid therapy was relap$eee or reportedaking the combinatio for an average of 262

days (P9.0001). Thus coupling amirarccid therapy and enkephalinase inhibition while
blocking the delta receptors with a pure narcotic antagonist may be quite promising as a
novel method to induce rapid detox @ahronic methadone patients. This may also have
important ramifications in thé&reatment of both opiate and alcohol departdndividuals,
especially asa relapse prevention tool. .It may also be interesting too further test this
hypothesis with the sublingl combination of the partial opiate mu receptor agonist
buprenorphrine. The ingredients tested included-pbenylalame (2760mg/day), L
Glutamine {50mg/day) chromium picolinate (360 micrograms/day), pyridoxats-
phosphate(30mg/day34].
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1  Most recenyy a study was performed by Julia Ross best selling authdhefDiet Cure
[178], in an outpatient clinic in Mill ValleyCalifornia involving amineacid therapy and
enkephalinasahibition basedonBu m’ s wor k. At ,6 RBssltas suecessfulySy st e
utilized this approach to treat a number of RDS behaviors, especially eating disorders. In a
preliminary evaluation, utilizing the following ingredients tailored made for each ctient,
phenylalaine, Ehydroxytryptophan,-tryptophan, ityrosine, {glutanine, chromium , vitamin
B6, follow —up interviews of six randomly selected former eating disordered female clients (
three were also chemically dependent), were contracted nine months to three years post
treatment to evaluate efficacy of combinit@yrgged nutritional elementsafinoacids,
vitamins, digestive enzymes, a diet low in refined carbohydrates but adequate in calories and
other nutrients) with conventional counseling, edwratiand peer support. Folleup
confirmed significant initial bendf in mood and freedom from compulsive behavior and
ideation in 100% tested. While one subject relapsed within six months, the iregriane
subjects all sustaine@nd in some cases exceeded expectations. Following this preliminary
evaluation, we also eluated an additional 100 patients and the data collected revealed 98%
significant improvement in both mood and reduced craving for not only carbohydrates but
other abusable substances as well. According to Ross this work further suggests the positive
potential of adding targeted nutritional protocols to conventional treatment elements to
improve outcome inraRDS intransigent populatigt79].

1  The following results from atudy in Las Vegaat an outpatient clinic lsdbeen evaluated
and presented hereineRpse ratesClark County DistrictOut of 15 patiats only 2 patients
dropped outwhile the other 13 patients remained in the program for 12 months. Therefore,
the percent relapse for this groupl®.33;County Court(Las Vegas) Out of 43 @tients 11
patients dropped outvhile the other 32 patients remained in the program for 12 months.
Therefore, the percent relapse for this group is 2¥&&deral Court SustenOut of 10
patients only 2 dropped out, while the other 8 patients remained in the prégraki
months. Therefore, the percent relapse for this group is Zel.Referral Out of 8 patients
none dropped out, thus 8 patients remained in the program for 12 months. Therefore, the
percent relapse for this group is 0.0. If we calculate theeperelapse of the entire program
which included a total of 76 patients with a total of 15 patients that dropped out it is a
remarkable 19.9 % relapse. The majority of drop outs (11 out of 15 or 73.3 %) were
methamphetamine abusetise ingredients includ®L-phenylalanine ( 2700mg/day), 5
hydroxytryptophane (20mg/day), -Tyrosine ( 750mg/day), dglutamine (350mg/day),
Rhodiola rosea ( 3% rosavin) 66mg/day), Chromium dinicotinate glycerate 1000
micrograms/day), DMAE (40mg/day), Hiperzine A ( 150 microgsatay).Combination of
vitamins C, E, Niacin, Riboflavin, Thiamin, B6 [20% Pyridoxab phosphate an80%
Pyridoxine], folic acid, B12, Biotin, Pantothenic acidCalcium, Magnesium,Zinc,
Manganese and a herbal calming blend, focus blend or mood enhdiemd; The
ingredients and dosage was dependent on type of abusers including diagnosis of ADHD
[180Q).

We have categorized the various benefits observed by individuals according to the following:
f Stress Reduction
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Enhancement of Sleep

Increased Energy Lels

Generalized WeHl-Being

Craving Behavior Reductiors\eets/carbs)
Mental Focus/Memory

Blood Sugar Levels

Food Consumption Reduction

Loss Of Inches

Loss OfFat

Blood Pressure Reduction

Improvement of Workout Performance
Reduction of drug seeking behar ( Alcohol, nicotine, cocaine, marijuana, opiates, etc)
Reduction of Hyperactivity

Reduction of Cholesterol

=4 =4 =4 =4 =4 4 - -a of oA oa o oa e

Fortunately, if a broad menu of amino acids is available in sufficient quantity, the brain appears
to have the ability to choose from the raghe one or ones needed to manufacture more of the
neurotransmitter that igleficient. Based on consistent positive research outconzexl
technology, the following nutrients are scientifically formulated and haea bknically tested

for over 25year$34] and have relevance to the problem definedRasvard Deficiency
Syndrome more specificallyovereating and carbohydrate bingeing. However, the work to date
supports a generalized awtiaving claimutilizing a number of important ingredients:

1

T

D-Phenylalanine, to inhibit enkephalinase, the enzyme that mdtabs or breakdown
enkephalins, thereby increasing the availability of enkephalins and, presumably, making
more dopamine available at the reward sites especially under stressful conditions

L-Phenylalanine, to stimulate the production of dopamine, and/ or increase norepinephrine
levels in the reward area of the brain. The major problem with this amino acid is that it could
compete with other amiracids such as blood bornetyptophan and-tyrosine at the large
neutral amine-acid brain carrier systefid59]. However, othedata demonstrates for the first
time that the synthesis and release responses to some dopaminergic agents may be elicited
from synaptosomal dopamine which is formed by the hydation of phenylalanine.
Amphetamine and Cogentin increased the release of dopamine formed from- 14C
phenylalanine in rat caudate nucleus synaptosomal preparation and concomitantly stimulated
the synthesis. Amfoelic acid also caused a net release afidpatnine. Inconclusion,the
results suggest that synaptosomal particles represent a unit capable of synthesizing dopamine
from |-phenylalanine and that synthesis from this precursor may be under the regulatory
control ofthe particle§181].

L-glutamine, to increase brain GABA levels at receptors associated with anxiety. Its major
use is to maintain balance in case of over inhibition bptnylalanine.

L-5-hydroxytryptophan (or its natural form) — The effect of systemic administration of
5-hydroxyI-tryptophan on the release of serotonin in the lateral hypothalamus of the rat in
vivo as examined utilizing brain microdialysis. Administration oHHBP caused an
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immediate increase of theHrl in dialysates, which was long lasting and dose dependent.
When calcium was omitted from the perfusion medium, thereby limiting exocytosis, levels of
basal 5HT were significantly decreased and thédBP- induced response of-BT was
markedly attenuatejd 82].

Pyridoxal-5-phosphate, the active ingredient ofitamin Bs to serve as a efactor in the
production of neurotransmitters and to enhance the gastrointestinal absorption of amino
acids.

Chromium Salts (Nicotinate and Picolinate), have a number of metabolic effects
including : increase of insulin sensity; reduction of cholesterol; reduction of percent body
fat; net reduction of weight; maintaining muscle mass promoting lean; enhancing body
composition; promotes brain serotonin productisee above

Carnitine (optional ingredient), promotes fat metolism[183].

Calcium, promotes neurotransmitteelease based on many studi82, 159.

Rhodiola rosea — Several clinical trials with doubleblind placebo controls in Russia
provide evidence that R. rosea possess positive mood enhancing asteastproperties
with no detectable levels of toxicity. Generally, R. rosea extract has been shown to have a
positive influenceon the higher nervous system, increasing attention span, memory, strength
and mobility of the human body, and weight managenieigt.believedhat R. rosea can act
as a COMT inhibitor where brain levels of serotonin and dopamine has been observed.
Studies by Saratikov and Marina suggest that R. rosea can increase the level of
neurotransmitters by 30 percent and decrease COMTIitgdby 60 percent. In the weight
management area there are doudbéind studies with regard t6 we i g htand lfab s s ”
mobilizationand central nervous system effe[t84-192. Scientists explain that Rhodiola
rosea likely affects multiple body systems poomote emotional welbeing, physical
endurance, and mental sharpness. Pharmacological studies in vitro and in vivo have
demonstrated that Rhodiola rosea stimulates neurotransmitter activity in the Central Nervous
System (CNS) and may positively influen&erotonin, Norepinephrine, Dopamine and
Acetylcholine availability in neuropathways that regulate mood. Further laboratory analysis
has shown that Rhodiola Rosea also enhances permeability of thebbddodarrier to
specific neurotransmitter precursocs Serotonin and Dopamine. Although the exact
mechanism of action is not yet fully understood, clinical and laboratory research indicate that
Rhodiola rosea may help to promote a healthy neurotransmitter balance and provide positive
support for a occasiah nervousness, nervous tension, and anxiety as well as a depressed
mood and mild to moderate mood changes caused by everyday stress.

Gymnea Syveste (Optional Ingredient) helps toreduce undesirable fat formation g
ability to reduce cravings for sweseand control blood sugar levels. A peptide isolated from
Gymnemagurmarin, has also been shown to block the sweet taste of glucose and sucrose in
animals. Gurmarin temporarily binds the sweet and bitter receptors on the tongue, thereby
blocking the ta®t sensation and reducing sweet craviligs very important to consider a
recent study byPreuss et akegarding the efficacy of a wel, natural extract of-)
hydroxycitric acid and a combination of niacibound chromium andymnema sylvetre
extract n weight management in human volunteers. In a double blinded study, in 30 obese
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subjects for eight weeks the combination compared to controls resulted in reduction of
weight loss andreduction in BMI. Food intake was also reduced. The daily dosage of the
HCA-SX was 4,667 mg, ChroaMate provided 400mcg of elemental chromium , and
Gymnema sylvetrne@as 400mdproviding 100mg gymnemic aciff}93].

f  Passiflora incarnate or passionflowers a name thdtas been given to several members of
the genus Passiflorah&re are more than 40 species in the genus whose origins are in both
the tropical and subtropical regions of the western hemisphere. Passionflower was first
brought to Europe from Mexico in the sixteenth century by Spanish conquerors. its mai
medicinal pupose was that od calming tea. It is now part of the medicinal herbarium in
many countries throughout the worl d. Passi c
includes its use as a treatment for colic, diarrhea, dysentery, menstrual pain, skimgruptio
conjunctivitis, hemorrhoids, and myscle spasms. However, the inclusiAAT involves
its central nervous system effetitss well known that substances that alter misdbic
function will ultimately influence metabolic X syndrome [1287].

One of the problems with this Istwopical plant is its identitywWhile there are a number of
alkaloidswhich have been sold under thgbric of Passionflower, the most important and
consistently effective candidate is Passiflora incarnata. The ethnoladvtdatabase on the
Uu. S. Agricul tur al Research Service’'s Web si-t
100 to 900 ppm and the total flavinoid content as-B® percentvhich ahs been further
tested by other$198]. Twenty —six components falinto two categories: 20 flavonoids
(including a cyanogenic glycoside and gynocardine) and 6 alkaloids. Some researchers have
ascribed the sedative effects of p. incarnata ip indole alkaloids such as Harmane and its
relatives harmaline and harmol. However,t her s have suggested that
content is too small to cause this and other CNS effects and that flavsooldas apigenin,
luteolin, or their glycosideare more likely to account for CNS bioactivity. Most recently,
scientists havesolated a highly anxiolytic, trigostituted benzoflavone moiefyom a P.
incarnata extract. Reports from the literture reveal that this extract has the ability to restore
libido on aging male ratdl99], and those who are ditted to tetrahydrocannibin200] to
restore fertility and libido that has been reduced by alcohol or nicoting20%g and to
reduce the anxietyriging from alcohol withdrawa[202]. There are alsaouble —blind
randomized studies which suggest that Passiflora extract is ativeffeubstance for the
management of generalized anxiety disordermanative to the drug Oxazepd@03]. There
is even evidence that Passiflora in a doudlend randomized controlledrial may be an
effect adjuvant in the management gpiate withdrawhk of opiates[204]. In addition
Passoflora reduced benzodiazepone dependencemice [201]. In fact, many
pharmacological investigations confirm the sedative effec®asgofloragspecially in the P.
incarnataform [205]. We haveformulatedNAAT with the knowledge afforded EuroMed
(sourceof thefragmented ocut, dried aerial parts of P. incarnata). According to Dhawan et
al. the separatecehves afford the best possil#®&S results, and in fact, the selected of the
entire aerial parts excluding the flev¢ may prove to be the optimum approach for pocking
up the bioactive plant parts of P. incarnata. The importahs&ndardizationf preparations
of Passoflora has been actively studied especially as gsafathe anxiolytic activitj205].
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WhyPassoflora ilNAAT?

I n the earl y 7d$howed tlenneportante ofitke bfaik Beurotransmitter
serotonin as a biogical substrate of stre$206]. In fact, induction of stress in rodentasv
attenuated by injections ofhe serotonin chemét synthesis depleator Pare&Chlora
Phenylalanine (PCA). Others have also shown the involvement of serotonin and dopamine in
stress production in both animals and humans. Moreover, work by &luah also showed
that amineacid and enkepkalinase inhilaiti therapy reduced stress in polysubstance abusers
as measured in a doublelind —placebo randomized controlled trial in humans using skin
conductance levels. These studies seem to dove tail the work deportthe anxiolytic
effects ofPassoflora. In fet it is very interesting that at least one phytoconstituent is indeed
an indole similar to the chenaitmakeup of serotonifi09,11Q.

Combining KB220 Variants [NAAT] with Neuroadaptagens and Neuro-metabolic

Optimizers

There are at least four importdattors that can effect weight gagenetics, environment, diet
composition and lifestlye and family society and culttre t hi s r egar d, an in
code can determine basal metabolic rate, neurotransmitter function, regulatory pept&le level

and other variables that may put someone at greater risk of increased, excessive and aberrant fat
storage. There is another even more important facet to the genetic tendency for aberrant fat
storage than genes that control fat storage or metabolic Taliess in the genes that control our
desire “to bi nge or not t o binge”. These at
neurochemistry, genetics, metabolic rates and energy expenditure, carbohydrate bingeing, body
types, lipid anabolism and catabatiscaloric intakes and Syndrome X will provide the basis for
polygenetic diagnosis and treatment of obesity {194].

NAATZ?is a unique, patented scientifically advanced product that provides anuinitional
approach to normal brain function. We apeoposing herein that combining Synaptose
(KB220Z) an example of NAAT with other ingredients known to optimize metabolic function
(SEP711CG) through neurophysiolgical processes will ultimately provide a clinically effective
novel approach to obesity

Neurometablic Optimizer (SEP711CG)
Based on consistent positive research outcomes and technology, the following nutrients are

scientifically formulated (following meticulous ingredient selections and dosage determinations),
have been clinically tested, and Rademonstrated profound efficacy at supporting optimal brain
health; improving craving management; enhancing energy expenditure, neuroendocrine function,
memory, focus, and cognition; immune competence; stress reduction; and body composition and
weight mamgement.

1 Synaptose™ — A patented and patepending KB220/KB220Z neuroadaptogen
nutraceutical complex has 24 clinical studies (at the time of this writing) demonstrating
its ability to correct gene expressionelp mainten dopamine in the normal range,
promote optimal brain health regulate cravings, and support focus, cognition, and
neurotransmitter balance; reduce the impact of stress; entarergy regulation,
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neuroendocrine function, immur@mpetence, and healthy mood; and support a leaner
body composition ahhealthy weight management (see below for benefits)..

1 Cognitrim™- Comprised of dalphaAcetyl-phosporylcholine and is a sesynthetic
derivative of Lecithin.

1 CurQFen™ — Superior to other curcumin products by up to 125 times, CurQFen is a
fully reacted patent pending BR213 Curcuma galactomannosides compband t
promotes: cognition, dalthy cardiac function, immune competence, and a healthy gut;
reduces the need to activate inflammatory cytokines; helps maintain blood sugar and
blood lipid levels within the normal range; and slows the absorption of carbodgdrat
cholesterol, bile acids, and improves gastric emptying.

1 PhosphoLean™ NOPE2G2 is a patented, advanced, appetite regulating and weight
management compound that is clinically proven to help people control binge aating,
lower depressed feelingsll keys to successful, lortgrm weight lossln a recent study,
Phosphbean™ increased satiety, decreased depressive symptoms, decreased binge
eating severity, and provided favorable changes in insulin resistance and Tipels.
EGCG polyphenols in Phospbean” NOPE2G2 act synergistically via spathetic
activation of thermogenesi and i ncreased fat oxidati on,
weight management effects. Phospéanalso ggnificantly improved diet compliance in
a group of healthy, overweight or obese subjects, as demonstrated by reduced dropout
rate.

1 SH1028 Choline alphoscerate — After consumption, SH1028 Choline alphoscerate is
converted to the metabolically active form of choline able to reach cholinergic synaptic
endings, thus increasing acetylcholine release. Metaboliaatlye cholineprevents fat
deposits in thdiver and facilitates the movement of fats into the cells. SH10a@8gtes
significant improvement in cognition, memory, and other netlremical and-
psychological cholinergidependent structures and functions, such as parasympathetic
and sympathetic meous system functions, neuromuscular junctions, basal forebrain
function (considered to be the major cholinergic output of the central nervous system
(CNS)), and important for healthy brain stem complexes.

In addition, @ute supplementation augments gtioWwormone response to, and peak force
production during, resistance exercise.

1 GlucodOX™ s a proprietary nutraceutical ingredient complex comprised of a
supercritical Commiphora mukul extraahd a medium chain triglyceride (MCT) oll
composed of C8 and 10 fatty acids. Gl ucodOX™ contains g u ¢
(standardized to 2.0% by HPLC analysis), which have been linked to several mechanisms
that support lipid metabolism, glucose metabolism and cellular energy.

GlucodOX™ i s a wuni que bl eanthanced by METs,pvhich pam gaini e s ¢
rapid access to the mitochondria (energy producing organelle in cells). Given their high
energy density, rapid rate of absorption, and quick metabolic conversion into cellular
energy, MCTs can be used for fueling physeadrtion.

SEP711C3G is designed to:
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pleasurable experiences (like eating)
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Improve the efficiency of energy metabolism and fat burning

Improve tolerance to stress (reduce the impact of stress on the body)
Promote learning, memory, cognition, healthy brain function, and longevitya@intj)
Support a happier mood
Promote healthy cravings
Reduce the time needed for and improve the quality of satiety or the satisfaction from

Improve brain, nerve and glandular (neeralocrine) function
Promote competetimmune function
Promote healthy blood sugar and blood lipid levels within the normal range

Promote healthy fat loss and weight management

Table 2 SEP711CG: Proposed new set of important ingredients that have
combined into one anti-obesity product

Ingredient*

Novel result of
curcuminoids
fully reacted
with
galactomannan
s from
Curcumin and
Fenugreek.

Provides 13
times more

absorption of
powerful
curcumninods
than regular
95%
curcuminoid
supplements.

Delivers and
maintains a 10-
fold greater
blood serum

level

1.Healthy blood flow
2.Healthy cardiac
function

3. Joint health
4.Immune
competence

5. A healthy gut
6.Blood sugar
management
7.Healthy cell
structure & function
8. Reduce the need to
activate inflammatory
cytokines
9.Cognitive
performance
10.Hypoglycemic
effects
11.Hypolipidemic
effects

12.slow down the
absorption of
carbohydrates,

Protection
/patents
Fully reacted
patent pending
BR213
Curcuma

galactomannosi
des compound.

LifeGen Inc has
exclusive to the
combination
for “My Secret
Formula™.

cholesterol, bile acids

never been

References
by

2.[208]
3. [209]
4. [210]
5. [211]
6. [212]
7.[213],
[214], [215]
8. [216]
9. [217]
10. [218]
11. [219]
12. [220]
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GlucodOX™

consistency of
curcuminoids
(bound with
galactomannan
s) than regular
curcuminoid
supplements.

Provides a 125-
fold increase in
the
concentration
of curcuminoids
in animal blood
after 24 hours.

Results in a
125-fold
increase in the
concentration
of curcuminoids
in human
blood.

The Galactose
to Mannose
Ratio is 1:1 and
offers a more
uniform
arrangement of
the monomers
that prevents
molecular
breakage and
maintains

stability.

Gugul +
Triheptanoin 7
product (GU-

and improves gastric
emptying

13.potent inhibitor of
HMG-CoA reductase
(beneficial for
promoting healthy
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GlucodOX™is
a proprietary
GU-TC7 extract
of Commiphora

13.[221],[2
22]

14. [223],
[224]




The extract is
standardized
for its naturally
occurring
triheptanoin, a
triglyceride
composed of
three 7-carbon
fatty acids that
support
efficacy,
bioavailability
and is known to
improve energy
production
from fatty acid
oxidation.

Functional Foods in Health and Disease 2011, 1(9):310-378

cholesterol levels
within the normal
range).

14..Inhibit
transformation of
pre-adipocytes to
adipocytes (i.e. fat
cells) and inhibit
triglyceride storage
15. Significantly
promote insulin
sensitivity in
adipocytes as
measured by
enhanced glucose
uptake

16. Increased glucose
uptake

17. Stimulate AMPK
(nutrient/energy
sensor), which is an
important target that
also helps to naturally
reduce blood sugar
levels within the
normal range.

18. Increase the
NAD/NADH ratio via
increased NAD

19. Healthy glucose
metabolism

20. Mitochondrial
biogenesis (creation of
new energy-producing
mitochondria)

21. Primary energy
production

22. Increased
catabolism
(breakdown of larger
molecules into simpler
molecules thereby
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mukul (Guggul
GU-TC7).

LifeGen Inc has
exclusive to the
combination
for “My Secret
Formula”.

15.[225],
[226],
[227],
[228], [229]
16. [230],
[231].
[232],
[233],
[234],
[235],
[236],
[237], [234]
17. [238],
[239], [240]
18. [241]
19. [242],
[243],
[244]

20. [245],
[246],
[247], [231]
21. [248],
[249],
[250],
[251],
[252], [253]
22. [254],
[255], [256]
23. [257]
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PHOSPHOLEA

N
NOPE+EGCG

PhosphoLean™
is a patented,
natural,
compound of N-
oleoyl-
phosphatidyl-
ethanolamine
(NOPE) and
EGCG, and it
has been
clinically
proven to help
dieters stay on
their diets.

Recent research
has shown that
OEA, the active
compound
liberated from
PhosphoLean™,
binds to a cell
receptor class
called
peroxisome-
proliferator-
activated
receptor-alpha
(PPAR-a)
found in the
intestinal tract.
This signal is
“hard-wired” to
the brain,

releasing
energy...secondary
energy production)
23. Reduced lipid

production &8.
Healthy blood lipid
metabolism

24.PhosphoLean:
significantly improved
diet compliance in a
group of healthy,
overweight or obese
subjects, as
demonstrated by drop
out rate. Italso
increased satiety,
decreased depressive
symptoms, decreased
binge eating severity,
and provided
favorable changes in
insulin resistance and
lipids.
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Protected
under US
Patent
Application:
uUs
2010/0179107
Al; Filed
September 19,
2007;
Publication
Date, July 15,
2010. Pistolesi
et al.; “N-Acyl-
Phosphatidyl-
Ethanolamines
And/ Or
Mixtures Of N-
Acyl-
Ethanolamines
With
Phosphatidic
Acids Or
Lysophosphatid
ic Acids

LifeGen Inc has
exclusive to the
combination
for “My Secret
Formula”.
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Cognitrim™

where appetite
suppression is
switched on.

The EGCG

polyphenols in
PhosphoLean™
NOPE+EGCG

act
synergistically
with OEA via
sympathetic

activation of
thermogenesis
and increased
fat oxidation,
thus enhancing
the compound’s
weight
management
effects.

I-alpha-Acetyl-
phosporylholine
IS a semi-
synthetic
derivative of
Lecithin.

After oral
administration,
it is converted
to
phosphorylcholi
ne, which is
ametabolically
active form of
choline able to
reach
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25. Significant
improvement in

neuropsychological
parameters associated

with dementia.

26. Acute

supplementation with

alpha-

glycerylphosphorylch

oline augments
growth hormone

response to, and peak

force production

during, resistance

exercise

LifeGen Inc has
exclusive to the
combination
for “My Secret
Formula”.

25. [259]

26. [260]
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cholinergic
synaptic
endings, thus
increasing
acetylcholine
and reelase. L-
Alpha-Acetyl-
phosporylholine
contributes to
anabolic
processes
responsible for
membrane
phospholipid
and glycerolipid
synthesis
positively
influencing
membrane
fluidity and
integrity.

Benefits and Features

In summary, NAAT?provides a unique combination of diet ingredients which include the
Synapataminé' composition and other haal substances like potassium glycerophosphate,
citrus aurantum, and gymnema syl vestre among
the brain by maintaining normal levels of neurotransmitters involved eating behadiloes.

normal neurotransmittefunction is maintained food intake, especially of carbohydrates is
controlled. Potassium glycerophosphate is a compound that helps the body maintain metabolic
and enhancéunction and increase energy levels. The product also contains thermogenic and
energ supporting ingredients that will help one losdgh¢ and increase lean muscle review

of the clnical outcome®f many trels go tothe referenc€hen et al. [181]

In terms of craving behavior eadeutraceuiticatieveloped will address a specifirain
dysfunction.In this regard,NAATa has been designed to significantly reduce carbohydrate
bingeing. The mechanism for this effect involves the pharmacological prinbkeatreats like.

In this casethe common release of dopamine at the rewiedby glucose is linked to aberrant
glucose seeking behavior. This compulsive drive for dopamine is edfdnt the use of the
patented (S # 6.132.724%ynaptosé™ composition which works on the brain reward system to
mimic the action of glucose on necis accumbens neurons to release dopamine. Dopamine
when released activates dopaminer&€eptors. When these receptors are activated by dopamine
the system is driven to attain pleasure and-tyeilhg. In general, since deficits have been found
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in brain ¢cemical functions underlying craving behavior, and since these deficits may be
alleviated by facilitated dopamine release consequent to the use of substances such as glucose,
combining amineacid precursors and enkephalinase inhibition may stimulate'tteeibn’ s r ewarr
system and compensate for neurotransmitter imbalance (thereby attenuating glucose craving
behavior). In an attempt to understand that carbohydrate seeking behavior, is a subset of
generalized craving behavior ( Reward Deficiency Syndrome)imlygart to low dopamine
function @n impaired reward cascade), scientists believe individualshealf through
biochemical attempts to alleviate hypodopaminergic actiwéglucose- reward site interaction.

Since the brain is made up of 200 billionleeand thesecells require god nutrition, which

includes minerals, vitamins, trace metals and aratids,NAAT? is a special blend with brain
stabilizing and metabolic properties. It is noteworthy, that since it is known that dopamine D
occupancy by deamine B3 agonists increase Deceptorsit is the contention that the use of this
product would induce a&onstant release of dopamine,docupydopamine B receptors,and
ultimately reduce craving behavior due to a genetic deficiency of carrying thenbop D

Receptor Al allellegxpression of low Breceptor number).

Imaging studies: Genes and weight gain.

We decided to test the acute oMRATZon reward circuitry during uprotracted abstinence
following psychostimulant dependence in ten sujessociated with G & G Holistic Addiction
Treatment Center of North Miami Beach, Florida. These subjects were diagnosed as having
severe psychostimulant dependence and have been in recovery for at least two years. As part of
the inclusion criteria, eaghatient was urine tested to determine the absence or presence of any
psychoactive drug (illicit). None of the subjects tested showed a positive drug tested urine.
Therefore, they were subsequently admitted to the study.

We found that a comparison of thé=F absolute Power (uVSq) of alpha-18Hz)
demonstrated higher activity in tHéAAT3group compared to the placebo group. Similarly
observing the FFT absolute Power (uVSq) of low beta (12.0 15hz), the activity is considerably
larger in theNAAT2group compaed to the placebo group. Finally, there was a consistent effect
of NAAT®on frontal regions when compared to placebo. The p values for groNpATE)
versus Group 2 (Placebo) for a betweggoup analysis of week 1 and week 2 whereby group
comparisons utiiing T-tests were performed resulted in significant differences. This study is
still in progress whereby we are increasing the subject population.

To date, as observedere are numerous clinical trials showing various recovery benefits
from RDS behaviorausing NAATE. However, prior to the imagingtudies, a measurable
magnitude of effect and the mechanism of action have been elusive. The results of these
preliminary qEEG studies suggest an interaction of NAAT and #nexdxc activation leading to
“normbal bom” of abnor mal dopaminergic funrcti on
of reward gene polymorphisni261, 104 .

While NAATaappears to be a D2 natural raddicting agonist, cautious interpretation
must await future fMRI and PET scan arsdyto determine chronic induction of D2/D3
receptors, especially in DRD2 Al allele carriers and direct interaction at D2 receptor NAc
interaction.
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Further confirmation and study expansion results of the gEEG analyses and continued
demonstration that AAT? in the oral form leads to activation of the Parietal and Frontal regions
of the brain, will be important. Moreover, increasing both alpha and low Beta activity will have
important clinical outcomes. If confirmed it will suggest th®AT2 “ nor ma Irdinz e s
abnormalities associated with drug dependence (alcohol, heroin and psycho stimulants) induced
by dopaminergic deficiency by acting asDopaminergic receptor agonisigring protracted
abstinence in polydrug abusers. This notion is supported by stihgies showing enhanced
treatment response in only Al vs. A2 carriers we anticipate, that the greatest effect will have
occurred with those indduals possessing the DRD2 TA(4. allele[15,262263.

We cautiously suggest that lotgrm activation of dpaminergic receptors (i.e.,RD2
receptors) will proliferateD2 receptorsleading to enhanced "dopamine sensitivity" and an
increased sense of happiness. Even in carriers of DRD2 Al allele, in psychostimulant abusers
this is supported by numerous clinidaials and awaits PET scanning results to determine
chronic effects oNAAT? on numbers of D2 receptofé5]. Positive outcomes will provide
important information that could ultimately lead to significant improvement of recovery for
victims of RDS havinglopaminadeficiency[264- 267].

Our laboratory has now published three papers on utilizing these nutrigenomic principles
to target certairgene polymorphisms including but not limited to 5HT2a receptors, PPAR
Gamma,MTHFMR, LEP-OB and DRD2 genegfigure 4)with significant reductions in both
weight (see figureb) and BMI (see figure B[ 267, 269. In these studies we also foutitit there
was a 2 foldbetter compliance with carriers of the DRD2 Al allele compared to carriers of the
DRD2 A2 allele(see fgure 7 [269.

Figure 6 Happiness gene map as proposed whereby five gene polymorphic genes (circles) were
utilized for obesity nutrigenomic therapeutic targets.
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Figure 7. DNA directed KB22Q(LG839 in experimentjeducs weighf.aken from reference 268
(with permission)
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Figure 8. DNA directed KB220 reducd-G839 in experimentBMI. Taken from reference 268
(with permission)
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Figure 9. Treatment Compliance: Daten DNA directed KB22@LG839 in experiment) Taken
from reference 269 (with permission)
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Conclusion

While we have attempted to prdeia detailedcomprehensiveccount of the need tevelop
nutrigenomic solutions to treat obesity and especially sugar grdbghavor, a subtype of
Reward Deficiency Syndromeave are cognizant that additiondarge randomized double
blinded —placebo studies are needed to firmly confirm these novel ideas prior to any final
conclusions could bascertainedThe intent hereins to encourage our scientific peers to
consider additional studies utilizing nutrigenomic solutions such as proposed with [PAAT

269.

It is well know that stress induces the preferential reledgbe circularitory hormone
cortisol in human§270Q]. It is well know that lipolysis is the major activity that is involved in the
burning of fat in agiose tissue. Ottosson et f271] clearly showed that cortisol significantly
reducel the basal rate of lipolysis (p <0.01) and the catecholarpwysis stmulators
isoprenaline and noradreanlimevitro [27(. Thus,cortisol will increase rather than decrease fat
burning. In addition, the patogenesis of obesity has been suggested to be intimately linked to the
catechoalminegic regulation of lipolysis ance tfunction of the sympathetic nervous system.
Norepinephrine and epinephrine activate lipolysis visaBd B and B — adrenoreceptors and
inhibit it via alpha adrenoreceptors, and these neurotransmitters are the most important lipolytic
substances on vf271]. Defects of the catecholamir&duced lipolysis have been observed in
a number of obese subjects, and polymorphisms of thaPB 3 receptorf@72, 273.

By adding bothPassoflora andKB220BZ (for a detailed description s€d80]) a
combinaion heretofore never combined we propose a synergiétict®n stress production and
enhanced catecholamine synthedige further believe that these ingredientsupled together
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would induce a reduction of plasma cortisol on humans. This will indeecktitence lipolysis
and increase fat burning.

In essence, this novel formulation will promote the synthesis of the brain reward
neurotransmittes like serotonin and catecholamines and through its effect on the natural opioids
will by virtue of inhibting GABA cause a significant release of dopamine at rntheleus
accumbens This constant release of possibly therapeutic amounts of dopaminsti@ssi
substance) occupies dopaming iBceptors, especially in carriers of the allele (low D
receptos and high glucose craving), and over time (possibly @eeks) effects RNA
transcription leading to a proliferation of ,Dreceptors, thereby, reducing craving for
carbohydrates. Evidender anorecticactions of dopaminergic stimulators like Amphetamihes
(ephedra) have been found to work via activation of both D1 ands D2 dopamine receptors
[40,44].In addition, elucidation of the composition, characteristics and properties of stabilized (

) HCA compounds of GcEs is essential to differentiate effectiueces from ineffectiveand
substantiate the actual active ingredients in such mibasdd complexesRecent research
demonstrates intake of 4500 mg/d of a novel IH464 GcE contari@@gng of K and 495 mg of
Ca bound by(-) HCA for 8 weeks, while consumg a 2000 Kcal/d diet, produced safe and
effective loss of body fat and improved BMiithout stimulating the central nervous system.
Other ingredients as listad the example will also provide important benefits such as anti
craving, antisress, enhanoeent of serotonin, energy and metabolism induction, appetite
suppression, starch blocking, glucose stadtilon, fat burningandgeneral nutrition. as well as
neurotransniter rebalancingCollateral benefits of lowered food intake and improved seimton
insulin, lipid and leptin metabolism provide valuable evidence that this compound addresses
multiple pathways in achieving sustainable healfdlyloss and improvements in body mass
index whileaverting the consequences of rapieeight los$ induced ly CNS stimulation and/or
calorie deprivationmpacting many obesity genes [274,275]

Through a series of both neurogenetic and clinical experiments it is becoming increasingly
clear that this novel formulation is the first neuroadaptagen known to adtineateain reward
circuitry. Ongoing research repeatedly confirms the numerous clinical effects ultimately result in
significant benefits for victims having genetic antecedents for all addictive, compulsive and
impulsive behaviors. These behaviors arecab r r ect |y cl assi fied under
Deficiency Syndromie RDS). Preliminary findings in United States using gEGG and China
using fMRI regarding the effects of ordlAAT? in addicts on activation of brain reward
circuitry provides potentially xiting results.lt seems from this preliminargata, utilizing an
fMRI 2X2 design at resting stattflAAT? in comparison to placebo shows activation of the
caudate brain region and potentially a smoothing out of heroin induced putamen abnormal
connectiviy. If further confirmed in the ongoing studies in China coupled with the qEEG results
showing an increase in alpha and increase in low beta may have important treatment outcomes.
Cautiously these remarkable results are in progress and must await finaisafar a very
recent review on Neuroadaptagekmino-Acid Therapy NAAT?] see Chen et gJ275].

Understanding that we have a worldwide epidemic of obesity coupled with substance use
disorder described under the rubric of Reward Deficiency Syndommef us (KB) as early as
1999sumeri zed it wup in his bof@k] “ Al cohol and th
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“In the remainder of this century and the early decades of the centeury to come, | think that we
will see neurobiokogy, neuropharmacology, biogenetics, psyghiand medicine moving
forward in close coordination to reduce the devasting behavioral and social costs of faulty brain
function. My vision of the future is a world in which the chemical and electrical functions of the
brain are understood; the problewf chemical imbalences as they affect behavior has been
solved; the role of genetic anomalies in defective brain chemistry is understood; pharmaceutical
and nutrional intervention as an adjunct to twestep programs and professional treatment is
precise and effective; and the technique of defeetjeee replacement has been perfected,
enabling us to break the genetic chain of inherited addiction. In this world, each individual will
be able to enjoy the inborn legacy of reward and pleasure without hak@geed for an
addictive substance [sugar], without having t
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