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FOREWORD

JOhn salernO, dO, the salernO center,  
new YOrk, nY, 2009

IT is with great pleasure that I write a foreword to Dr. Holt’s book on 
weight control, with a focus on thermogenesis. Stephen Holt MD 

is a best selling author, physician par excellence and he is an icon in 
Integrative Medicine and the dietary supplement industry. For many 
years, my late mentor, Robert Atkins MD, and I dedicated ourselves to 
finding solutions for the global crisis of obesity and overweight status. 
Dr. Holt was a good friend of Robert Atkins MD and he introduced the 
staff of the Atkins Center to the management of Metabolic Syndrome X.

Modern science has permitted an understanding of the active ingre-
dients of Citrus aurantium so that we can now produce extracts of this 
botanical that are safer and more effective in the form of Advantra Z 
(see Appendix A). This patented preparation of Citrus aurantium has 
been used for more than a decade as a dietary supplement. In this book 
one will learn that Advantra Z has been found to be safe and effective in 
millions of administered unit dosages, with a high degree of consumer 
satisfaction. 

At one time Advantra Z was unfairly criticized in terms of its safety 
profile. There have been many industry and consumer complaints about 
inappropriate assessments of the safety of dietary supplements. It should 
be noted that a significant number of serious adverse events with over-
the-counter (OTC) drugs occur with little redress. 

Predictably, many allegations about the potential toxicity of dietary 
supplements are tracked to a lobby of opinion from the pharmaceutical 
industry. Even though dietary supplements are not to be used to prevent 
or treat disease (at law), they have an increasing impact on OTC drug 
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sales. However, one must be reminded that practically all drugs have 
a fingerprint in nature and pharmaceutical products are often copies 
of botanical or herbal compounds. In this book, Dr. Holt reminds us 
that this is the science of pharmacognosy (Pharmakon = drug, Gnosis = 
knowledge).

The story behind the development of Advantra Z from the peel 
of the bitter orange fruit (Citrus aurantium) is one of the most impor-
tant lessons in modern pharmacognosy. Scientists have found a group 
of compounds in several plants that are called adrenergic amines (or 
alkaloids). These amines (alkaloids) have powerful effects on the body. 
These effects include: thermogenesis or assistance in the burning of 
energy (calories) and the stimulation of body chemistry. This stimula-
tory action of naturally occurring amines helps with the breakdown of 
fat (lipolysis). Moreover, these amines in Advantra Z can stimulate the 
uptake of small protein units (amino acids) into muscles and they may 
suppress appetite. Of course, these are among the ideal qualities that any 
drug or supplement could provide in the arena of weight control and the 
nutritional support of aerobic exercise. 

Energy taken into the body (calories in food) should be balanced by 
energy expenditure, to avoid the storage of this energy as fat. However, a 
problem exists with some of these naturally occurring amines (alkaloids) 
because they may have significant and potentially undesirable effects on 
the cardiovascular (CVS) system. Such effects include increases in heart 
rate and blood pressure. However, Advantra Z does not exhibit the same 
propensity to stimulate cardiovascular functions as some of the more 
potent amines (notably ephedrine in ephedra).

One may wonder why not all of the amines in plants (or found in 
OTC drugs) have the same effects on the heart and vascular system. 
The answer is found in our knowledge of pharmacology and our under-
standing of the effects of chemical compounds on different receptors 
in the body. Receptors are found in many places in the body and they 
accept chemical signals to alter body functions. In this context of ther-
mogenesis and weight control the signals are from naturally occurring 
amines (alkaloids). This leads us to one of the biggest controversies that 
affected the dietary supplement industry at the turn of this millennium, 
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notably the ban that was placed on “ephedra” or “ma huang” for use in 
dietary supplements. 

While nobody doubted the effectiveness of ephedra (ma huang) for 
weight loss or stimulation of physical performance, it contained powerful 
amines (ephedrine) that “hyperstimulated” at high dosages. This potent 
stimulation caused rapid heart beats and raised blood pressure which 
may have contributed to serious cardiovascular problems. These adverse 
effects were believed to contribute to heart attacks and strokes in some 
people, but it should be recognized that ephedrine (and closely related 
substances) have been freely available in cough, cold and sinus remedies 
(drugs) for more than a century. This and other arguments were used to 
attempt to overturn the dietary supplement ban, but there were other 
issues, including the citation of illegal marketing practices of ephedra.

There is a story of “injustice” when it comes to the safety profile of 
certain extracts of Citrus aurantium (notably Advantra Z). Because bitter 
orange contains active amines that have a similar chemical structure to 
the principal amines present in “ephedra” (or “ma huang”), then Citrus 
aurantium and Advantra Z were “lumped together” with ephedra and 
labeled as “dangerous” for the wrong reasons. In April 2004, a reporter 
from the New York Times constructed an article which contained infor-
mation on the use of Citrus aurantium that was alleged to have been 
provided by the US Food and Drug Administration (FDA). This article 
discussed 85 adverse reactions and 7 deaths that were “said” to be associ-
ated with the use of Citrus aurantium. Much argument occurred after 
these reports, but these adverse effects were found not to be accurate 
reports. In many of these cases reported in the New York Times, prod-
ucts with multiple ingredients were used, including ephedra and many 
of the alleged adverse events were duplications of an existing adverse 
event database compiled by the FDA. 

While “plain,” non-standardized or non-extracted forms of Citrus 
aurantium may be more likely to cause some unpredictable levels of 
stimulation on the CVS, Advantra Z does not appear to exhibit these 
disadvantages in more than a decade of use. Advantra Z contains 
p-synephrine that retains the many benefits of the naturally occurring 
amines (fat burning and metabolic benefits), but this form of synephrine 
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does not tend to cause “shoots” in blood pressure or heart rate, as have 
been sometimes observed with ephedra (ma huang). 

The injustice placed on Advantra Z had a “happy ending” when 
the Food and Drug Administration changed their position. The FDA 
revised their interpretation on alleged adverse effects described with 
Citrus aurantium that were reported in the New York Times. The issue is 
that not all amines (alkaloids) are “bad” (causing cardiovascular events). 
In response to confusion and unresolved controversies, the suppliers 
of Citrus aurantium extracts (Nutratech Inc, Fairfield, NJ) undertook 
further detailed research on the safety and efficacy of the Advantra Z 
form of Citrus aurantium. Unbiased legal and scientific opinions were 
sought from the best people around. These efforts have led finally to a 
circumstance of confidence in the belief that Advantra Z is one of the 
quintessential adjunctive weight control and performance enhancing 
supplements.

I know that many industry members, care-givers and healthcare 
consumers appreciate Dr. Holt’s candid opinions about dietary supple-
ments. In his usual eloquent manner, he navigates the science of weight 
control and thermogenesis in this book. Of great interest in this work 
are discussions of Metabolic Syndrome X and calorie restriction strate-
gies for anti-aging (Appendix B of the book). This book is a must read 
and contains novel and new concepts in weight control tactics.
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PREFACE

stePhen hOlt, Md, hOlt institute Of Medicine, 
little falls, nJ, 2009

EvERyOnE is sick and tired of new promises for easy weight 
control and the last thing required these days is another fad diet or 

“supplement promise.” While scientists unravel the complexities of the 
overweight problem, treatment or management issues lag behind and 
outcomes remain poor. The bad news is that there is not a diet, drug or 
supplement in the history of medicine that has caused sustained weight 
control. The good news is that combining evidence-based, weight loss 
tactics in a holistic manner can curb the “obesity crisis.”

The public health significance of the “overweight bouquet of 
barbed wire” must not be underestimated. This “prickly bouquet” 
involves the ugly disease companions of obesity such as high blood pres-
sure, abnormal blood cholesterol, insulin resistance, and Syndrome X 
(Metabolic syndrome) which is a forerunner to the global epidemic of 
Type II diabetes mellitus… to name a few problems! “Fighting the flab” 
is not just a cosmetic issue.

Excessive body weight is now probably the commonest cause of 
preventable premature disability and death in the USA. Our complacency 
about excess body fat is staggering and its negative health implications 
seem to be well kept secrets in many segments of the community. While 
there are 70 million Americans with Metabolic Syndrome X, this diag-
nosis is not a common documented diagnosis in many patient records 
(Holt S, Combat Syndrome X, Y and Z…, Wellness Publishing, 2003).

Syndrome X is the variable combination of being overweight, 
having high blood pressure and abnormal blood cholesterol, all linked 
by resistance to the hormone insulin. This constellation of problems in 
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Syndrome X has no simple “drug cure.” It has complex causes rooted 
in social excesses, adverse lifestyle, lack of exercise, body toxicity, poor 
nutrition and hereditary tendencies. 

In other words, many major public health problems, like obesity 
(overweight status), have multifactorial causes that require multi-
pronged interventions. Unraveling the “fat bouquet of barbed wire” is 
not easy, but it is possible. My aphorisms on weight control are found 
in several of my books (entitled “Combat Syndrome X,” “Enhancing 
Low Carb Diets,” “Syndrome X Nutritional Factors,” “Natural Ways 
to Digestive Health” and “The Natural Way to a Healthy Heart,” etc).

In this book, I have tried to focus on the value of thermogenesis 
as an adjunct to weight control. My interest in these areas has spanned 
almost four decades. The challenge was to find a safe and effective way 
of inducing the burning of body fat, after I had rejected the use of ma 
huang or ephedra. Ephedra in its classic form is effective but unsafe for 
many people. Five years ago, I published my support for its removal from 
the supplement market in my front page column in Natural Pharmacy 
Magazine (2004). 

While ephedra is a valuable “natural medicine,” it is best used with 
medical supervision in the management of obesity because many obese 
individuals carry cardiovascular risk factors (co-morbid disorders). Some 
of the amines (alkaloids) in ma huang can tip the balance of cardio-
vascular functions in susceptible individuals and contribute to stroke 
and heart attack. This public safety issue had to be acted upon because 
predatory marketers of ma huang (ephedra) showed little regard for 
warnings about its inappropriate use; and some promoted it as “herbal 
speed” to youngsters. When managing individuals with obesity, it must 
be understood that the mature obese person (about 35 years or older) 
has a greater chance of having high blood pressure (and other diseases) as 
part of the Metabolic Syndrome X and its associated medical problems. 

I asked the bariatric expert, Dr. John Salerno, to write the Foreword 
to this book because of the confusion that surrounded the safety of 
several amine-containing (alkaloids) dietary supplements during the 
ephedra ban. Dr. John Salerno was an apprentice of my friend, Robert 
Atkins, MD. The ban on ephedra led to great popularity of “ephedra-
free supplements” that also contain amines or alkaloids that may 
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“stimulate” the body. This situation led to a grave injustice in the assess-
ment of Citrus aurantium and most specifically its patented, extracted 
and researched form in Advantra Z. 

Without more elaboration on these matters at this stage, I shall 
explain in this book the value of thermogenesis and other metabolic 
functions of amines (alkaloids) found in plants. Advantra Z is not plain 
Citrus aurantium and it should never have been confused with ma 
huang (ephedra). While I try to avoid commercial matters in education 
in natural healthcare, I have to refer specifically to the name Advantra 
Z because it has special, safer and effective supplement properties that 
may not be found consistently in some other forms of Citrus aurantium.

The dietary supplement industry has been on a constant quest to 
find ideal natural weight loss supplements. There is no doubt that weight 
loss claims for supplements and drugs have been overstated and no agent 
or intervention can make a sustainable, “stand-alone” weight loss claim. 
If they do, then regulatory-affairs bureaus often step in and take appro-
priate sanctions. That said, a proportion of the supplement industry has 
tried very hard to act with regulatory compliance and they have invested 
in research to demonstrate the safety and effectiveness of their product. 
I believe strongly that the developers and suppliers of Advantra Z have 
tried hard to meet these “acid tests,” to comply with public safety.

The Advantra Z form of Citrus aurantium is researched, patented 
and proprietary. For the indications for which Advantra Z is used as a 
supplement, it is unquestionably the superior form of Citrus aurantium. 
Advantra Z is one example of the underlying magic of Mother Nature 
that provides biologicals that can assist in healing and wellness promo-
tion. With the application of modern science, we can take the best that 
Mother Nature may offer and apply it in natural pathways to health. 
The modification Citrus aurantium into Advantra Z is a marriage of 
Mother Nature and modern science to provide a safer and more effective 
adjunct to weight control and enhancement of body metabolism. 

The failure of single or unitary interventions for weight loss is quite 
apparent. The general keys to weight control must include holistic 
approaches to calorie controlled diets, behavior modification, exercise 
and effective adjunctive techniques such as drugs or dietary supplements. 

Listening to TV commercials about “weight loss drugs” has been 
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a “turn off ” for many people, especially after they hear the litany of 
potential onerous side effects. Moreover, modern drugs do not have the 
precedent of the long term safe use of botanicals or herbals, even though 
“natural origins” of remedies are not always safe. Weight control is a 
meritorious target for medicine but we must approach the issue with the 
dictum of Hippocrates in mind: “Above All Do No Harm.”

I am not suggesting that any effective drug or dietary supplement 
carries “no harm.” There are inherent and sometimes unpredictable 
risks with any remedy, medicine or supplement. Everyone can react in a 
“different” manner to a drug or supplement and reactions of “different” 
people are often “different” in terms of safety and effectiveness. It is my 
remit to provide balanced information on the safety, actions and clinical 
outcomes of medical interventions for weight control. 

This book had to be written after I reviewed dietary supplements 
for weight control in the year 2009. Every year, I am asked to give a 
keynote lecture on dietary supplements and weight loss at one or more 
professional or supplement trade shows. I have been unimpressed by a 
series of new weight loss supplements that make exaggerated promises 
about novel ingredients for weight control, e.g. combinations of berries 
or antioxidants. The supplement that I can highlight with more than a 
decade of use as an apparent safe and effective adjunct for weight control 
is the patented extract of Citrus aurantium, known as Advantra Z. I do 
not expect everyone to agree with my opinion, especially the purveyors 
of anti-obesity drugs. 

The development, marketing and use of weight loss supplements 
has become increasingly contentious in recent years and it is now time 
to take stock on the safety and effectiveness of adjuncts used for weight 
control. There have been revolutionary discoveries in adjunctive weight 
control supplements, but these supplements, such as Hoodia gordonii 
and fucoxanthin complexes in seaweed require reappraisal as evidence 
has emerged that dietary supplement suppliers have not produced 
authentic ingredients in a consistent manner. I want to make it abso-
lutely clear that I do not support stand-alone claims for weight control 
using drugs or supplements. Weight control must be undertaken with a 
holistic management program.

Please read this short book in health. It is more than a mere 
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description of a single supplement intervention in our fight against the 
“flab.” This book has “tiers” of complexity to guide the lay person and 
provide referenced material for healthcare givers. These days, any helpful 
healthcare book provides references which can direct the reader to more 
in-depth knowledge. My conclusions support the notion that weight 
control is a key public health initiative that requires holistic interven-
tions, applied with persistence and great resolution.
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PART 1

An OvERvIEW OF OBESITy

ObesitY Or Overweight status:  
a MaJOr Public health initiative

MAny people are tired of being told that they are overweight and 
sedentary, but any complacency about weight gain or excess must 

not be encouraged. Modern medicine has shown us the serious increase 
in premature disability and death due to obesity or being overweight. 
Obesity has rapidly become the number one preventable cause of 
premature death and disability in Western society, most notably the US. 

The real significance of obesity to Western nations and some Third 
World countries is the occurrence of many obesity-related diseases, 
together with mounting, obesity-related death rates (Table 1). 

HIgH RISk MODERATE RISk LOWER RISk 

Diabetes mellitus Heart Disease 
Cancer of womb, 
breast, colon

Insulin resistance 
Peripheral vascular 
disease 

Hormonal disor-
ders: especially sex 
hormones 

Hypertension Stroke Infertility
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Abnormal blood 
lipids 

Arthritis, osteopo-
rosis, gout 

Congenital defects 
in children of obese 
mothers 

Gallstones
Polycystic Ovary 
Syndrome 

Increased accident 
rates 

Sleep apnea Low back pain Depression

Decreases in aerobic 
fitness potential 

Fibromyalgia, 
medical risk in 
surgery

Social isolation 

Table 1. Illnesses that have been clearly associated with being 
overweight or obese. Risks for these diseases tend to increase by 
degrees of obesity. Overlap of disease risk exists in the spectrum 
of being overweight (“degrees of fatness”), and prominent factors 
in the high risk column constitute the definition of Syndrome X.

diets are nOt “standalOne” interventiOns fOr 
weight cOntrOl in ManY PeOPle

Obesity does not usually present itself as a single or unitary medical 
problem, requiring focused management. Low-carb diets are certainly 
effective for short-term weight loss in people who wish to lose a few 
pounds of body weight, but low-carb diets have often failed to achieve 
sustained weight control. My friend, Robert Atkins MD (deceased) was 
a Titan in the science of weight control; and it troubles me that his 
valuable diet has experienced a recent decline in interest. When used as 
a short-term, weight loss measure, the Atkins dietary approach has few 
rivals. Dr. Atkins modified his approach to carbohydrate restricted diets 
with the specific intention of trying to combat the Metabolic Syndrome 
X. Millions of people purchased Atkins’ book on the “Diet Revolution,” 
but not all people understood its message.

Silly marketing and mixed messages confused the public about 
Atkins diet. The promise of prolonged weight control with the “Atkins 
Lifestyle” diet was unfounded. I have discussed these issues in my book 
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entitled “Enhancing Low-Carb Diets” (Wellness Publishing Inc, Little 
Falls, NJ, 2004). The big problem with carbohydrate restriction alone 
is that it does not overcome insulin resistance consistently in over-
weight people with Syndrome X. Insulin resistance, resulting in high 
insulin levels, is a principal trigger to fat storage by the body. Excessive 
circulating insulin in the presence of insulin resistance generates several 
components of the Metabolic Syndrome X. Overcoming insulin resis-
tance is a principle task for many people who are overweight or obese.

National registers that keep information on people who have lost 
weight, and managed to keep the weight off, imply that weight control 
occurred by many means other than diet alone. Successful dieters use 
modification of eating behavior, positive lifestyle change and exercise to 
sustain weight control. In other words, few people can achieve sustained 
weight loss by diet alone. Weight management must be holistic with 
diet, exercise, behavior modification and other lifestyle changes. The 
long term approach to weight control must involve the adoption of a 
diet that serves an overall health objective, not just a simple weight loss 
objective.

calOrie cOntrOl is iMPOrtant

Energy is taken into the body in the form of calories that are deliv-
ered by and contained within food. This energy is utilized by the body 
for day-to-day living and to support physical activity. It is true that if 
people eat too many calories, they will tend to become fat. These facts 
reveal that many “diet books” are just “nonsense literature.” However, 
the equation of “energy in and energy out” (the law of thermodynamics) 
does not fit perfectly with weight control tactics in humans.

 There is a small number of people who can consume large amounts 
of energy (calories in food) and not gain weight, even though their level 
of exercise is not particularly high. That said, calorie control is generally 
a very important aspect of weight control. Calories do count! Contrary 
to unsubstantiated back chat! 

an Overall healthY weight cOntrOl initiative

A combat against the modern pandemic of obesity must involve 
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positive lifestyle change with increased levels of exercise and modifica-
tion of eating behavior, including the selection of smaller, meal-portion 
sizes. Excess dietary intake of simple sugars, together with environmental 
toxins, lack of physical exercise and poor lifestyle tend to cause insulin 
resistance. There is no simple drug approach to combat insulin resis-
tance and its associated diseases. The side-effect profiles of drugs, that 
are used often to manage the individual components of the Metabolic 
Syndrome X, make dietary supplement and “functional food” interven-
tions attractive “first-line options” for management.

Overweight: ManY causes requiring MultiPle 
interventiOns

The overweight status of Western nations is due to many causes 
(Table 2). When the reader reviews the recognized causes of obesity, they 
must conclude that a combat against weight gain has to be a complex 
series of interventions with many different management aspects that 
must be applied over a prolonged period of time, perhaps a lifetime! 
Clearly, a holistic approach to combat weight gain is required to address 
many serious public health initiatives. Obesity and Syndrome X threaten 
the future health of Western nations.

weIGHt COntrOL requIreS HOLIStIC 
meDICAL InterventIOnS.
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RECOgnIzED CAuSES MEDICAL CAuSES 

Social gluttons (uSA) Drugs

Family predispositions Surgery

Genetic obesity Brain disease

Diet composition endocrine causes

eating patterns Abnormal metabolism

emotional factors InSuLIn reSIStAnCe, eXCeSS

Table 2: The most common form of obesity is “simple obesity,” 
which is a lifestyle disorder. Insulin resistance is a much more 
important and common cause of obesity than previously supposed; 
and insulin resistance is the pivotal factor that underlies the 
Metabolic Syndrome X. Individuals, who are overweight or obese, 
with the Metabolic Syndrome X, must consider a combat against 
the multiple components of Syndrome X. This combat may help 
to reduce premature disability and death that occurs from obesity 
and its related disorders or diseases.

hOlistic hints fOr weight ManageMent

Many citizens in industrialized nations, including urban areas of 
third world countries, have expanded or expanding waistlines. The “pot 
belly” is a toxic endocrine organ that has no place in healthy anatomy 
of the body. While many people see the global epidemic of obesity as 
a cosmetic issue, the circumstances of obesity are a serious “medical or 
public health emergency.” Americans are tired of being told that they are 
fat and idle; and the psychology of weight control involves self-defeating 
attitudes in many people. Everyone is looking for a quick fix for their 
weight problem, but no quick fix exists!

It is the presence of obesity related disease and disordered body 
chemistry that are the real problems in the overweight individual. 
Weight control is a function of several important factors: 
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•	 Diet	involving	reduction	of	calorie	intake	and,	for	short	
term weight loss, restriction of simple carbohydrate intake is 
important. A weight control diet for the long term should be a 
balanced diet with rotating modest intake of protein from fish, 
lean meats and vegetables (soy), restriction of saturated fat and 
liberal use of healthy fats e.g. omega 3 fatty acids. 

•	 Complex	carbohydrates	and	dietary	fiber	are	healthy	inclu-
sions in any diet (oat bran hydrocolloids (beta glucan) fiber). 
Salt restriction is particularly important in many people 
with the metabolic Syndrome X, for blood pressure control. 
Anyone who reduces calorie intake using standard Western 
food must take a multivitamin supplement, combined with 
minerals and phytochemicals (e.g. Berries and Greens Plus 
Supernutrients™), because much food is processed and 
lacking in vital nutrients. 

•	 Without	behavioral	change,	there	will	be	no	sustained	weight	
loss. Excessive eating over short periods of time, such as public 
holidays, causes cumulative weight gain. The idea of getting 
fat over the holiday and slimming down afterwards does 
not work. Food selection and portion sizes are often subject 
to distorted thought, especially in the US (Food-Portion-
Distortion, FPD). Dieters should learn to leave food on their 
plate or order one portion for two people, in most US restau-
rants. Americans and others may have sometimes developed 
“eyes that are bigger than their bellies.” 

•	 Without	exercise,	the	body	cannot	expend	energy	that	it	has	
derived from food; and this excess energy is stored as body fat. 
Many American adults and children do not move. There can 
be no weight control without exercise. 

•	 Modern	research	shows	the	role	of	sleep	deprivation	in	causing	
nocturnal eating disorders, promoting insulin resistance, 
altering appetite, disturbing hormone regulation and “fuel-
ling” the nation’s problem with an overweight status. Without 
restful sleep and an established daily biorhythm, weight 



AN OVERVIEW OF OBESITY 19

control cannot occur. All individuals who are trying to control 
their weight must deal with their sleeplessness. 

•	 Dietary	supplements	used	for	weight	control	must	be	seen	as	
adjuncts. There is no drug or nutritional supplement that can 
cause weight loss without lifestyle changes, such as control of 
calorie intake, behavior modification and aerobic exercise. 

•	 Some	drugs	and	some	supplements	(e.g.	ephedra	and	types	of	
Hydroxycut®) that have been or are currently used for weight 
control are not safe. Many dietary supplements that are used 
for weight control attempt to induce thermogenesis (e.g. 
fucoxanthin, Advantra Z, mannoheptulose from avocado, 
etc). This approach is to be commended when the thermo-
genic supplement has a reasonable safety profile. Hormonal 
and metabolic adjustments with certain supplements are very 
exciting options for weight management.

•	 Weight	Management	supplements	should	go	beyond	attempts	
to control appetite by providing substances that may help 
to combat insulin resistance and alter sugar metabolism 
in a favorable manner. Individuals who have Syndrome X 
should consider using the many supplements that can impact 
the constellation of problems that comprise the Metabolic 
Syndrome X. Syndrome X is common in mature adults.

MOdern cOncePts in weight cOntrOl

Healthcare practitioners are not providing a good service to obese 
clients by promising unrealistic outcomes from diet or drug or supple-
ment administration, when they are used in isolation. Thermogenic 
effects of supplements are valuable as an adjunct to weight control. Safe 
thermogenic effects are mandatory. The serious side effects of ephedra 
(ma huang) occurred mainly in people with cardiovascular or stroke 
risk factors because of the powerful CVS stimulant actions of ephedra 
at high dosage. In fact, many people who had severe side effects with 
ephedra had the Metabolic Syndrome X, where high blood pressure and 
cardiovascular risk factors often co-exist. 

Calorie control is a very important principle in weight control 
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and non-stimulant ways of controlling appetite are quite attractive. 
In fact, the continuous administration of special types of soluble fiber 
(Syndrome X Nutritional Factors® powder) can result in a simple, feel-
full, weight loss approach. The beta glucan fraction of oat fiber holds 
water and expands in the stomach. If this special type of soluble fiber is 
taken 20 to 30 minutes prior to a meal, then two beneficial effects occur. 
First, the oat beta glucan induces a sensation of satiety with zero calorie 
delivery. Second, the oat hydrocolloid fiber reduces blood glucose levels 
following a meal and blunts insulin responses. This latter effect is useful 
in the presence of insulin resistance, which is often present in Syndrome 
X and obesity in mature individuals (www.naturalclinician.com).

 insulin and blOOd glucOse

I have written extensively about the importance of insulin resis-
tance as a major contributory factor to obesity. Insulin resistance is a 
pivotal factor in the cause of Syndrome X. In order to understand this 
important subject, some knowledge of the effects of insulin and blood 
sugar control is required. Insulin is known to push glucose into tissues 
of the body. Glucose is used as fuel for life and abnormalities of glucose 
handling are associated often with loss of energy. Fatigue is probably the 
most common symptom of the Metabolic Syndrome X, pre-diabetes, 
and diabetes mellitus. 

Insulin resistance occurs when the body does not take the command 
of insulin. When insulin resistance is present, the body reacts by making 
more insulin so insulin levels become high in the blood. This situation 
is the hallmark of Syndrome X. As this situation progresses with insulin 
resistance, the body “gives up” producing insulin and Type II diabetes 
occurs. This is an oversimplified explanation of how Type II diabetes 
evolves from Syndrome X. 

To reiterate, insulin resistance is the underlying problem that gener-
ates the combination of problems found in the condition called the 
Metabolic Syndrome X (Figure 1). While all of us recognize the ability 
of insulin to help the body handle glucose, it is not quite as apparent to 
many individuals that insulin in excess can give signals to many organs 
of the body to make them function in an unhealthy manner.
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Figure 1: The multidimensional components of Syndrome X that 
account for cardiovascular risks. Note: each of the four compo-
nents of the Metabolic Syndrome X and other associated disorders 
can be variably present. The manifestations of this disorder are 
many and complex. The constellation of problems that is part 
of the Metabolic Syndrome X account for much premature 
death and disability. Syndrome X is a common forerunner to the 
development of type II diabetes mellitus. Please understand the 
concept of Syndrome X, Y and Z…

actiOns Of insulin: beYOnd glucOse handling

Insulin gives strong signals to the fat storage cells of the body to store 
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more fat. Hence, obesity or overweight status goes hand in hand with 
insulin excess and resistance in the Metabolic Syndrome X. Insulin can 
“tell” the liver to make cholesterol and it can “tell” the kidneys and blood 
vessels of the body to act in a manner that raises blood pressure. One can 
now see, in somewhat simplistic terms, why obesity, high blood pres-
sure and abnormal blood cholesterol (high triglycerides) occur together 
under the umbrella term “Syndrome X,” or the Metabolic Syndrome 
(Figure 1). 

This is not the whole story. Insulin has many other functions in the 
body which are not widely appreciated. Insulin can “tell” the ovaries 
to secrete male-type hormones, “tell” the body to make inflammatory 
messenger molecules and even “tell” genetic material to express cancer 
growth. Thus, insulin resistance and excess causes a diverse array of 
diseases. The extension of the concept of the Metabolic Syndrome X 
beyond its role in creating cardiovascular risks is shown in Figure 2. 
Thus, the Metabolic Syndrome X causes many other diseases and this 
is what I have called “Syndrome X, Y and Z...” Let me explain further. 

the cOncePt Of sYndrOMe X, Y and Z...
Syndrome X is associated variably with more than abnormal blood 

cholesterol, high blood pressure and an overweight status. Syndrome 
X, with its characteristic component of insulin resistance (Figure 1), 
can contribute to: cardiovascular disease, stroke, infertility, irregular 
menstruation, polycystic ovary syndrome (PCOS), fatty liver, declines 
in brain function (Alzheimer’s disease), inflammation in the body and 
the development of certain types of cancer.
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Figure 2: Combat Syndrome X, Y and Z … the X in the diagram 
has the four cardinal components of obesity, glucose intoler-
ance, abnormal blood cholesterol and high blood pressure, 
causing cardiovascular disease. The Y and Z are Polycystic Ovary 
Syndrome, immune impairment, fatty liver, inflammation, 
“sticky blood” and cancer—all of which occur in association with 
the four cardinal components that are attached to the symbol X 
in this diagram. This diagram is an attempt to conceptualize the 
notion of Syndrome X, Y and Z … These concepts go beyond the 
metabolic Syndrome X. This is a unifying concept of disease that 
is related to altered functions of the hormone insulin. One can see 
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that our “advanced lifestyle” has caused us to evolve with condi-
tions that may cause extinction of some members of our species. 
Perhaps I should have called Syndrome X, Y and Z… the “Do Do” 
disease or the “Human Dinosaur Disorder”!

fiber and diabetes

Diabetes mellitus is the oldest dietary fiber-deficiency disease 
observed in humans. In 1979, my colleagues and I described the physi-
ological effects of soluble fiber on the absorption of glucose and model 
compounds in humans (Holt S. et al., Lancet, 1, 636-9, 1979). In our 
study of acute dosing of soluble fiber, we observed the rate of sugar 
absorption was slowed and blood glucose tolerance curves tended to 
flatten. This research forms the basis of an understanding of what is 
popularly termed the “Glycemic Index.” Thus, soluble fiber makes 
absorption of glucose smoother and efficient. Soluble fiber delays the 
metabolic incorporation of ingested glucose into the body (Figure 3). 
In other words, it “smoothes-out” blood glucose responses, following 
meals.

Recent studies have shown the ability of the extracts of soluble oat 
fiber (beta glucans) to significantly lower blood glucose levels following 
meals (Figure 3) and reduce blood cholesterol levels in a favorable 
manner (lower LDL, lower triglycerides, with a tendency to raise HDL). 
Beta glucans are a special type of dietary fiber, made by a patented 
process, that function to control blood glucose levels and other abnormal 
body chemistry that occurs as a consequence of insulin resistance in the 
Metabolic Syndrome X and some early cases of Type II diabetes mellitus. 

Diabetes mellitus is often associated with multiple risk factors 
for cardiovascular disabilities, such as obesity, hypertension and high 
blood cholesterol. Extracts of soluble oat fiber, or beta glucans, have 
an important role to play in controlling these risk factors. Enhanced 
intake of both soluble and insoluble dietary fiber is a grossly underesti-
mated natural option that can improve health in both Type I and Type II 
diabetes (Syndrome X Nutritional Factors® and soluble Fiber). Selected 
soy foods are valuable, despite the back-chat of the “soy critics.”
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Figure 3: “Blunting” of blood glucose and insulin responses 
following a meal or the ingestion of glucose. Derived in part from 
data presented by Holt S. et al, Lancet, 1, 636-9, 1979 and repro-
duced in a “diagrammatic” form. When soluble fiber is taken with 
glucose the blood glucose curve over time is “flattened” to a major 
degree. This “blunts” the rise in blood glucose and secondarily, 
the rise in insulin levels after fiber is taken. These observations 
explain the Glycemic Index of foods, to a major degree.

antiOXidants and OMega-3s

Antioxidants of many types may benefit an individual with obesity, 
pre-diabetes, premature aging and diabetes. I coined the term “obesitis” 
because obesity has an inflammatory component. It must be emphasized 
that many of the consequences or complications of diabetes are due to 
oxidative stress on the body, or the generation of free radicals, with 
resulting inflammation (obesitis). In diabetes and Syndrome X, cross-
linking of sugar and protein causes advanced glycation end products 
(AGES) which, in turn, damage vital organs. In simple terms, sugar and 
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proteins may combine in damaging ways. Of course, this whole situation 
is made worse by poor lifestyle and substance abuse, such as excessive 
alcohol consumption and tobacco use. Antioxidants may interfere with 
damaging, cross-linking of sugars and protein which form AGES. 

In these circumstances, antioxidant compounds, e.g. vitamins C, E, 
beta-carotene, selenium and coenzyme Q-10 and many plant or animal 
antioxidant compounds (phytonutrients, phytoantioxidants), can exert 
beneficial effects. Of particular interest is the dietary supplement alpha-
lipoic acid (thioctic acid). This potent and versatile antioxidant plays 
a specific role in glucose oxidation in many body tissues. Alpha-lipoic 
acid may improve the body’s sensitivity to insulin and it has been used 
in the prevention of complications of diabetes and liver damage. In 
some countries in Western Europe, alpha-lipoic acid has been used as a 
prescription drug, but it is classified as a dietary supplement in the US, 
where it is available without a prescription. 

ePa: an eMPerOr Of fattY acids

Much interest has focused on the omega-3 fatty acid EPA (eicosap-
entanoic acid) because of its vital role in balancing favorable eicosanoid 
production in the body. Eicosanoids are chemical messages in the body 
that drive many different body functions and they are particularly rele-
vant in the inflammatory process. EPA is found in high concentrations 
in well formulated fish oil supplements. It is well documented that EPA 
can exert beneficial effects in common cardiovascular diseases. 

Scientific studies show the ability of fish oil to lower blood choles-
terol, lower blood triglycerides, and it affords protection from sudden 
death following heart attacks. In addition, some studies imply that fish 
oil may help people with angina as a consequence of established coro-
nary heart disease, including individuals who have undergone cardiac 
bypass surgery. 

The fatty acid EPA is readily converted to DHA, which is found 
in large amounts in cell membranes, especially in the nervous system. 
EPA is an effective inhibitor of the development of “undesirable” forms 
of eicosanoids from arachidonic acid. Undesirable chemical messengers 
(some eicosanoids) may promote blood clotting and inflammation. In 
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other words, EPA stops the body from producing bad chemical messen-
gers that promote disease. For these and other reasons, EPA must be 
considered the “Emperor of fatty acids.” 

Fish oil has been underestimated in its role in the management of 
diabetes mellitus and Syndrome X. There are many fish oil capsules 
available; some are cheap, some are weak and some are useless. The 
advantages of enteric-coating of fish oil capsules are quite obvious.

OMega 3 fattY acids are insulin helPers

Evidence has accumulated that the active omega-3 fatty acid, EPA, 
can favorably affect the PPAR (receptor complex), which is involved 
in insulin action, carbohydrate metabolism and the body chemistry of 
blood lipids (cholesterol or triglycerides). Thus, EPA has emerged as a 
very important potential way of combating insulin resistance, by regu-
lating certain components of the PPAR receptor. EPA (found in fish oil) 
appears to be a natural and powerful antidote to insulin resistance. 

Fish oil is emerging as a first-line option for nutritional support of 
the Metabolic Syndrome X (with its cardinal components of glucose 
intolerance, hypertension, abnormal blood cholesterol and obesity). 
I am particularly impressed by the use of coenzyme Q-10 combined 
with relatively high doses of EPA in the management of diabetes-related 
cardiovascular disease. Diabetes and heart disease “go hand in hand.” I 
recommend enteric coated fish oil to all individuals who are engaged in 
a weight control program. (www.naturalclinician.com)

YOu cannOt underestiMate the  
iMPOrtance Of sYndrOMe X

I remain passionate about the need to educate the public and 
the dietary supplement industry on the Metabolic Syndrome X. This 
syndrome is able to be managed by good nutrition and positive lifestyle 
changes. In fact, I believe the management of Syndrome X represents 
a real future for a major impact of the use of food and dietary supple-
ments on the health of Western society. The solution to Syndrome X is 
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not readily found in a drug or conventional medical treatment. Table 3 
shows a lifestyle and nutritional approach to Syndrome X.

1. Lifestyle Change—with specific avoidance of substance abuse, 
including smoking cessation, reduced alcohol and simple sugar 
intake. 

2. Behavior Modification—change of eating patterns and food 
amounts; extinguish adverse lifestyle. 

3. Exercise—matched to the level of aerobic fitness; medical 
or professional training advice recommended for “couch 
potatoes.”

4. Diet—reduced in simple sugars, salt and saturated fat with 
controlled protein intake and more liberal healthy fats, e.g. 
fish oil (EPA). Consider more fruit and vegetables (Berries 
and Greens Naturally Plus Supernutrients™) and vegetable 
protein. (Holt, S., The Soy Revolution, Dell, 2000)

5. Syndrome X Nutritional Factors—oat beta glucan, anti-
oxidants from berries, alpha-lipoic acid, chromium, biotin, 
vanadium, starch blockers, antihomocysteine vitamins and 
foods with low Glycemic Index properties.

Table 3: A lifestyle and nutritional program to combat the 
Metabolic Syndrome X (courtesy of Holt MD Technologies).

wOrds Of cautiOn

The reader may wonder why I have concentrated on the premature 
disability that occurs in overweight individuals and the common pres-
ence of Metabolic Syndrome X. The real significance of being overweight 
is not cosmetic, it is the negative health implications that go along with 
diseases associated with weight gain. It seems clear that most individuals 
who have experienced side effects or adverse events from dietary supple-
ments have had coexisting illnesses or risk factors for illness that may 
have made them particularly susceptible to adverse effects. The same 
may be true about many adverse drug events. Therefore, it is important 
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to start this book by explaining that effective chemical substances (drugs 
or dietary supplements) should be sold with appropriate warnings. 

The information in this book will lead the reader to a conclusion 
that the use of thermogenic agents such as Advantra Z or any other 
bioactive substance must be undertaken in the correct context. Without 
further information, individuals with risk factors, including adverse life-
style or any coexisting disease or treatments should not mix medications 
or supplements without expert professional advice. In the next section 
of this book, I shall describe the basis for my opinion on the safe use of 
the Advantra Z form of Citrus aurantium. That said, no drug or supple-
ment can be considered to be completely safe for many reasons. I shall 
reiterate the need for individuals to obtain medical advice in cases of any 
uncertainty about self management.

metABOLIC SynDrOme AFFeCtS 70 mILLIOn u.S. 
CItIzenS AnD It CAuSeS muCH PremAture 
DeAtH AnD DISABILIty.
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PART 2

SAFETy OF ADvAnTRA z

InTRoducTIon 

WHEn failed treatments leave through the window, alternatives 
walk through the door. As predictable as these events are, one 

must be cautious that “alternatives” are safe and effective, in order to 
avoid the jump from the “frying pan into the fire.” Dietary supplements 
have been increasingly used as alternatives to drugs in the practice of 
Integrative or Alternative Medicine by patients and healthcare givers. 
Of course, the law does not endorse this type of medical care, because 
dietary supplements “are not to be used to treat or prevent any disease,” 
according to government legislation (DSHE Act, 1994). However, 
consumer surveys show that individuals often use supplements to treat 
or prevent disease and so do many physicians (and healthcare-givers). 
In a democratic society it is difficult to legislate against an individual’s 
self-reliance to take control of their own health initiatives with “self 
medication.”

That said, all healthcare consumers must be aware that there are 
inherent risks in taking any dietary supplement or drug and perhaps 
even more risk when some of these agents are taken without supervision 
by a knowledgeable healthcare-giver. There are few “certain” outcomes 
in the practice of medicine.

Large chain pharmacy retailers sell a huge amount of natural supple-
ments but they have problems with the education of their own staff and 
the consumer. It may be a shock to some to realize that staff education 
in chain health food stores is also inadequate. One major challenge is 
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rapid staff turn-over and the failure to take guidance from experts in 
the field of natural medicine. Independent health food stores tend to do 
a better job with public education, supported by the Natural Products 
Association, but financial issues dominate education.

While some practitioners of Alternative Medicine may cringe at my 
next statements, it is matter of fact that many supplements have “drug-
like” or pharmaceutical effects. Like it or not, modern pharmaceutical 
science was born in the art of pharmacognosy (the studies of drugs of 
natural origin), but a significant portion of manufacturers or purveyors 
in the dietary supplement industry remain strangers to concepts in phar-
maceutical science. It seems like “membership” in natural medicine has 
to be associated with “drug rejection.” I question this circumstance.

While some may question the relevance of some of my comments 
to the anticipated contents of this book, many expressed concerns about 
the safety of dietary supplements are based “more on confusion than on 
a clear understanding of the chemistry and activity” (pharmacodynamics) 
of these agents (Mark Blumenthal, Executive Director of the American 
Botanical Council, March 2005). This quotation from my friend and 
colleague Mark Blumenthal, is part of a keynote heading from his valu-
able review in Whole Foods Magazine (2005) on the safety and efficacy 
of bitter orange peel containing synephrine (Citrus aurantium and 
Advantra Z). 

While we know that much consumer confusion prevails about the 
actions and safety of dietary supplements, this confusion extends often 
to supplement purveyors and manufacturers. I shall attempt to disen-
tangle the confusion on the safe use of bitter orange peel as a metabolic 
stimulant or adjunct to weight loss and integrate its use into holistic 
management of weight control.

regulatOrs liMit weight lOss claiMs

The “hottest” area in regulatory control of supplement usage is the 
use of agents with putative weight loss claims. While the supplement 
industry has moaned and groaned, they have done relatively little to 
police themselves when exploitive weight loss claims have been made. 
The fact is that no single intervention can carry a valid, stand-alone 
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weight loss claim. While we seek magic or passive ways of controlling 
weight gain, we know that a “multipronged approach” is required (exer-
cise, behavioral change, calorie controlled diets and “adjuncts,” all used 
together). 

Sustained weight control is such a difficult clinical endpoint that 
it breeds desperation and unrealistic expectations among healthcare 
consumers. Many studies show “successful” weight loss, but it is over-
looked that most of these studies are short term and the described success 
is measured often with a modest loss of about 10% of total body weight. 
If one asks the average obese individual about their desired outcome or 
expectation for weight loss, they answer in the range of 30% loss of total 
body weight. Unfortunately this “ideal” outcome is reserved only for the 
most compliant individual who makes a great commitment to holistic 
weight management. There are no magic tricks in weight control and 
many “diet books” contain gobbledygook.

Desperation or unrealistic weight loss expectations (or other factors) 
sometimes drive people to take more adjuncts to lose weight. Increasing 
dosages of weight loss drugs or supplements are often fraught with 
dangers and deviations from standard recommendations must occur 
only with expert advice.

recePtOr functiOns

In order to understand the actions and safety of drugs or dietary 
supplement contents, one needs a basic knowledge about receptors in 
the body. The cells of the body have targets (receptors) that are stimu-
lated by chemical messengers. The chemical messenger can be a drug, a 
supplement component, a hormone or even a poison. When the stimu-
lant (messenger chemical) binds the receptor a series of chemical events 
occur within cells of the body to alter body functions and structures. 
Receptor activity is a fundamental basis of the chemistry of life.

A good example of receptor interactions is the stimulation of recep-
tors in parts of the nervous system of the body (autonomic nervous 
system) that occur with amines produced in the body (adrenaline and 
noradrenaline). These amines can have various excitatory or inhibitory 
actions on body functions. The amines, adrenaline and noradrenaline, 
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stimulate the autonomic nervous system, and they can accelerate heart 
rate and raise blood pressure. The section of the nervous system that is 
stimulated by these agents is the sympathetic nervous system (alpha and 
beta receptors). Logically, the amines (or alkaloids) that stimulate are 
called sympathetic stimulants. This stimulation is the “fright and flight” 
response. Body amines are released by stressors.

While the body has its own amines (adrenaline and noradrenaline, 
secreted by the adrenal glands), there are amines (alkaloids) in plants 
that have a similar chemical structure to the amines of the body. These 
plant amines (alkaloids) can mimic the effects of the body’s own amines 
and act as sympathetic nervous stimulants. There are many different 
amines in nature that have quite complicated effects on body func-
tions and different amines can react with different types of receptors 
causing different changes in body functions. For example, some amines 
(alkaloids) are more likely to raise blood pressure or affect the brain 
producing states of arousal (or anxious feelings), whereas some may have 
other dominant functions such as altering body metabolism to burn fat 
(thermogenesis). Thus, not all amines have the same effect even though 
they are often chemically similar and act on the same segments of the 
nervous system. Receptor functions are complex.

Clearly, using amines (alkaloids) of natural origin that are very 
potent in raising blood pressure and heart rate is not as safe as using 
amines that do not tend to have such strong effects. The reason why the 
amines (alkaloids) found in ephedra/ma huang were considered unsafe 
was because of their potent cardiovascular effects. These effects were 
believed to cause strokes and heart attacks in susceptible people. When 
ephedra/ma huang were initially withdrawn as dietary supplements in 
2004, this started a reaction against all similar amines or alkaloids. Such 
compounds are found commonly in cough and cold remedies, as well 
as dietary supplements. Advantra Z has more desirable effects on amine 
receptors than ephedra (ma huang). It is generally safer.

a clOser lOOk at recePtOrs

Understanding the different types of receptors in the body is 
a monumental task for a healthcare giver, let alone a lay person. My 
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challenge is to walk you through this complex world of receptors with a 
simple explanation that does not distort science. Lay-readers are in good 
company because some physicians or healthcare-givers have difficulty 
understanding receptor actions, even though this lack of knowledge may 
be a well-kept secret.

Let us realize that receptors that interact with amines or alkaloids 
are present on many cells of the body. We shall focus on amines and 
remember that when a receptor is occupied by a chemical messenger, 
like an amine, a response is triggered in the function of the cell. The 
manner in which the cells (or the body) perceive this triggered response 
depends on the type of the receptor, the number of receptors present in 
a particular tissue and other factors. Scientific terms may start to cloud 
understanding, but they should not.

The types of receptors that interact with amines that are of greatest 
interest to the present subject of weight control are called adrenergic 
receptors (receptors that are concentrated in the sympathetic portions 
of the autonomic nervous system). Let us now name these receptors and 
give a description of their specific role in body functions. The receptors 
that we need to understand are called alpha-1, alpha-2, beta-1, beta-2 
and beta-3 (i.e. alpha or beta receptors with different numbers that have 
different responses that are elicited by different amines). 

My friend Carl Germano wrote a book on Advantra Z more than 
ten years ago (Kensington Books, 1998). In his book, he presented a 
simple description of the response of the body to adrenergic amines.

Alpha-1 receptors cause constriction of the arteries, which can 
increase blood pressure.

Alpha-2 receptors affect blood pressure by constricting peripheral 
blood vessels and inhibiting lipolysis (fat breakdown).

Beta-1 and beta-2 receptors affect cardiac function by causing 
dilation of the little vessels in the lungs and dilation of blood 
vessels in the heart and skeletal muscle.

Beta-3 receptors increase the rate at which fat is released from the 
body stores (lipolysis) and increase the resting metabolic rate 
(thermogenesis) and tend to promote growth in muscle cells. 
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It must be remembered that there are common overall effects of 
amines, but some amines have more selective effects on body metabo-
lism and fat burning than they do on cardiovascular functions (heart 
rate and blood pressure). These desirable and selective effects of amines 
tend to be found in amines present in the Advantra Z (p-synephrine) 
form of Citrus aurantium and not in ephedra (ma huang). However, 
there are intra-individual (same person) and inter-individual (between 
different persons) differences on the effect of any chemical messenger 
in the form of a drug or supplement. These variations in response can 
result in unpredictable side effects which are only apparent sometimes 
with long term use of a supplement or drug. 

The “beauty” of natural medicines is that they have been used in 
some instances for thousands of years, with relatively few occurrences of 
adverse events. This is generally the case with Citrus aurantium (see Part 
3). I mention these important observations because it can take many 
years for the adverse effects of treatments to emerge. For example, it took 
almost fifty years before medicine understood the risks of conventional 
hormone replacement therapy (HRT) for menopause. It is now known 
that conventional HRT carries more risks than benefits for many mature 
women going through menopause. We are reminded of this problem 
with the use of popular weight loss aids where “Fenphen” caused heart 
problems and Hydroxycut® (hydroxy-citrate) caused liver problems. 
This serious adverse event profile led to the removal of certain types of 
Hydroxycut® from the dietary supplement market in April 2009.

ePhedra / Ma huang withdrawal

Serious toxicity issues have been alleged to have occured with the 
use of ephedra or ma huang as a dietary supplement for weight control. 
In the early part of 2004, the US Food and Drug Administration 
announced its intention to ban the use of ephedra / ma huang from all 
dietary supplements (effective April 12, 2004). For many years ephedra 
(ma huang) was rumored to cause serious adverse events, but it became 
a high profile issue after the death of a number of elite athletes that had 
used this supplement. 

The principal offending component of ephedra (ma huang) was 
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its amines (alkaloids) (notably ephedrine). Ephedrine is an amine with 
potent stimulatory effects on cardiovascular function (notably blood 
pressure and heart rate). Many reports of an association between the use 
of ephedra-containing supplements and adverse events (stroke and heart 
attack) cast doubt on the safety of all supplement sources of stimulatory 
amines (alkaloids), including ephedrine-containing cough or cold reme-
dies. Several naturally-occurring amines (alkaloids) were noted to be 
chemically similar to ephedrine, most notably synephrine that is found 
in Citrus aurantium and in a specific form (p-synephrine) in Advantra 
Z (patented extract of Citrus aurantium).

While ephedrine and synephrine are chemically similar, they cannot 
be confused as having precisely the same effects on body functions. Some 
“experts” were quick to jump to the conclusion that synephrine should 
be banned, like ephedrine, but their opinion may have been based on 
confusion (or frank ignorance) about the chemistry of amines (alka-
loids) and their actions. The incorrect “vilification” of p-synephrine was 
compounded by inaccurate reporting of adverse events with synephrine 
containing preparations of Citrus aurantium (New York Times, 2004).

inaccurate rePOrting: a Media inJustice

My revered friend, Mark Blumenthal (President of the American 
Botanical Council), has provided an accurate portrayal of an injustice 
in adverse event reporting of Citrus aurantium. Mark has referred to 
“stories” about alleged, but unsubstantiated, claims of adverse events 
with Citrus aurantium in the media. In April 2004, the New York 
Times reported on data that had been received from an FDA “leak,” 
concerning 85 adverse reactions and 7 deaths that were alleged to be 
associated with the use of bitter orange-containing products (Citrus 
aurantium). Controversy ensued and these alleged toxicity reports were 
largely debunked.

The President of the American Herbal Products Association, 
Michael McGuffin, “went to bat” on the safety of Citrus aurantium 
by pointing out the errors in the “rumored” adverse event reports that 
were the subject of the New York Times article (April 2004). Michael 
McGuffin reported that the majority of the purported adverse reactions 
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described with bitter orange (Citrus aurantium) were associated with 
the use of products containing multiple ingredients (e.g. Citrus auran-
tium combined with ephedra / ma huang). In addition, a number of the 
alleged problems were merely “duplications” in the earlier database of 
adverse reports received by the FDA.

Michael McGuffin’s effective rebuttal of this combination of FDA 
leaks and misinterpreted science by the New York Times was meritorious. 
This rebuttal resulted in the finding of only one serious adverse event 
report that could be attributed, arguably, to a supplement containing 
Citrus aurantium. Other sources of “adverse event reports” with bitter 
origin have been deemed unreliable by Mark Blumenthal. For example, 
he questioned the validity of information on Citrus aurantium safety 
contained within the database of the Toxic Exposure Surveillance 
System (TESS) of the American Association of Poison Control Centers 
(Kingston and Blumenthal, 2003).

The reports of adverse effects of Citrus aurantium-containing 
supplements from Canada have raised some unresolved concerns about 
bitter orange. Dr. Scott Jordan PhD, and his colleagues reported that 
between 1998 and 2004, Health and Welfare Canada received 16 
reports which potentially implicated Citrus aurantium-containing prod-
ucts with adverse events, specifically cardiovascular problems. However, 
these apparently blanket conclusions about the safety of bitter orange 
require a challenge.

A review of these adverse events showed that 8 out of 16 reports 
(50%) involved the combined use of ephedra (ma huang) and Citrus 
aurantium and in seven (45%) caffeine was present in the alleged 
offending agent. It is notable that only one reported event involved 
the use of Citrus aurantium alone! Unfortunately, two of the sixteen 
described causes of adverse events resulted in death, but these two indi-
viduals had taken ephedra and caffeine, in addition to Citrus aurantium. 
While complete reassurance of the safety of Citrus aurantium cannot 
be concluded from the Canadian reports, the scientists were guarded 
in their conclusions. They understood the challenges that are faced in 
making simple conclusions by pointing out the “ambiguous” reporting 
of the alleged adverse events with Citrus aurantium and lack of complete 
information.
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difficultY with siMPle cOnclusiOns  
abOut adverse effects Or safetY

My own review of the adverse events reports associated with 
both ephedra (ma huang) and Citrus aurantium reveals that in many 
instances, the unfortunate victims of side effects had established risk 
factors for adverse cardiovascular events (complications). I have written 
extensively on the co-existence of obesity (or overweight status) and 
hypertension, abnormal blood cholesterol and insulin resistance (see 
Part 1). This is the hallmark combination of factors that are present vari-
ably in the condition of Metabolic Syndrome X. This condition affects 
seventy million Americans (approximately) and it creates a fundamental 
risk for the occurrence of stroke and heat attack. I have made a strong 
plea in my writings to manage Syndrome X as part of the overall treat-
ment of obesity. Syndrome X is a prediabetic state that goes “hand in 
hand” with obesity, often in mature adults (diabesity) (Part 1).

Clearly, it seems prudent to avoid a combination of any drugs or 
supplements with pre-existing risk factors for serious disease. There are 
many other factors that confound conclusions about the safety of many 
supplements that are used in association with aerobic fitness activity 
and “body sculpting.” Unfortunately, many fitness enthusiasts follow 
distorted nutritional advice that may be given in “body-building” maga-
zines. Moreover, the illegal use of anabolic steroids or growth hormone is 
rife in community gymnasia. Improved education for the body building 
community is an important health priority. Advantra Z has been used 
with safety by body builders.

I am highly supportive of body builders and fitness enthusiasts, 
but I have a deep-seated concern about their safety, especially if they 
sacrifice their health in the name of “false physical” benefits or vanity. 
Health food stores are full of junk “sports supplements” that sell on the 
basis of distorted pseudo-science. While I may not be collecting friends 
with my comments, I have had to deal with patients with many tragic 
consequences who acted on bad advice in “sports nutrition.” The chal-
lenges have included infertility in female athletes, impotence in young 
men and premature degenerative disease. The “pot-bellied,” growth 
hormone-user does not often recognize the ability of “growth” hormone 
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to “grow” organs like the liver. So where do we stand with weight control 
that is often combined with a quest for performance enhancement?

The answer rests in scientific principles that I attempt to address in 
this book. Weight control has to be a strong commitment to holistic, 
healthy strategies. I reiterate that there is no quick fix and no easy way 
out! The overall objectives of weight control and enhanced physical 
fitness must focus on improved health and wellbeing.

adverse event rePOrts

There have been many millions of unit dosages of natural amines 
(alkaloids) consumed from ma huang and Citrus aurantium, in the 
presence of relatively few adverse event reports. In fact, with Citrus 
aurantium we are down to the analysis of specific case reports in many 
instances. It remains quite difficult to conclude that there is a direct 
causal relationship between adverse events and the use of natural amines 
found in Citrus aurantium, and, to a certain degree, some similar argu-
ments have been applied to ephedra (ma huang).

In one report of the alleged toxicity of Citrus aurantium, problems 
of the interpretation of causal relationships are apparent (Nykamp et al, 
2004). In this case, a 55 year old woman had a heart attack after taking 
a Citrus aurantium-containing supplement for about one year. In this 
report, the authors concluded, perhaps erroneously, that there was an 
association between the taking of Citrus aurantium and the heart attack.

First, the characteristics and contents of the Citrus aurantium 
supplement were in question and the woman had established risks for 
heart disease. The woman was reported to be overweight, inactive and 
she was post-menopausal. These circumstances could compound risks 
for a heart attack. Clearly, it is obvious that this woman should not have 
been taking a weight loss supplement that was in any way stimulatory 
in its effects.

It is not clear if this woman had Metabolic Syndrome X, but it 
is highly likely that she did. This case illustrates the problems associ-
ated with simple conclusions about causal relationships between drug or 
supplement taking and serious adverse reactions.
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is citrus aurantiuM safe?
I have concluded that not all Citrus aurantium preparations share 

the same degree of safety. To understand my conclusions, a little more 
“digging into pharmacology” is required. The work of Dr. Dennis Jones, 
the holder of the patent on Advantra Z (extract of Citrus aurantium) 
has become relevant in our understanding of how certain types of bitter 
orange (Citrus aurantium) may be safer than others. 

Dr. Jones’ work on Citrus aurantium led to the discovery that the 
weight loss and performance enhancing effectiveness of this herb were 
found in certain special extracts (Advantra Z). He proposed that the 
specific actions of the Advantra Z extract of Citrus aurantium were due 
to the relatively “selective” stimulation of beta-3 adrenergic receptors. 
These types of amine receptors are most involved in fat burning (ther-
mogenesis, heat production), unlike other amine receptors (alpha-1 
and -2, beta-1 and -2) that are more potent in eliciting cardiovascular 
responses. In other words, Dr. Jones proposed that Advantra Z operates 
somewhat preferentially on thermogenic receptors (fat burning), rather 
than on amine receptors that tend to raise blood pressure and increase 
heart rate. Also, Advantra Z helps build muscles.

Recent research has tended to confirm Dr. Jones’ earlier proposals 
that Advantra Z seems to act more on beta-3 receptors. It seems that it 
is not enough to just consider the synephrine content of Citrus auran-
tium, but the type of synephrine that is present in the bitter orange 
supplement. While “regular” types of Citrus aurantium contain both 
meta and para types of synephrine (m-synephrine and p-synephrine), 
and other variable amounts of bioactive amines or alkaloids, it appears 
that the Advantra Z extract of Citrus aurantium contains predominantly 
the para type of synephrine (para-synephrine and not the meta-type of 
synephrine, m-synephrine). It is recognized that m-synephrine may 
cause raises in heart rate and blood pressure, but p-synephrine does not 
appear to share this cardiovascular potency, based on a current interpre-
tation of scientific studies and clinical experience.
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the iMPOrtance Of sYnePhrine tYPe in advantra Z 
(P-sYnePhrine)

An article in the International Journal of Obesity (2005) revealed 
that Citrus aurantium contains several different forms (isomers) of 
synephrine. These isomers (chemical “forms”) of synephrine include 
para, meta and ortho types of synephrine which may each exist in two 
forms “d” (dexo) and “l” (levo). Thus, six “types” of synephrine exist 
in Citrus aurantium and each type can have different effects on amine 
(adrenergic) receptors. 

I apologize for the complexity of the discussions, but it is a pivotal 
part of the understanding of the safety of the Advantra Z form of Citrus 
aurantium to recognize its content of p-synephrine. I reiterate that the 
“p” form of synephrine does not generally share the ability of other 
“types” of synephrine or amines or alkaloids to raise blood pressure and 
heart rate. Equally, p-synephrine does not have the same tendency cause 
stimulant effects as noted with ephedrine (ephedra/ma huang).

PivOtal findings and PivOtal stateMents

The unjustified descriptions of the side effects of Citrus aurantium 
in the New York Times in 2004 have created much confusion about 
the safety of this herb and it served to impugn its integrity as a dietary 
supplement. The company Nutratech Inc. who are the exclusive suppliers 
of the Advantra Z-form of Citrus aurantium commissioned studies to 
answer what were non-specific and unjust criticisms. These studies on 
the composition of Advantra Z were undertaken by the independent 
laboratory Chromadex Inc. in Canada. The results were quite clear by 
showing that Advantra Z contained p-synephrine and not m-synephrine. 
In simple terms, Advantra Z had an amine component (p-synephrine) 
that was more specific in its actions on beta-3 amine receptors that are 
most associated with thermogenic and enhanced metabolic actions. I 
repeat that p-synephrine is not as “strong” in its ability to raise blood 
pressure or heart rate. It is troubling that some scientific reports about 
Citrus aurantium talk about a predominance of m-synephrine content 
(these are inaccurate statements).
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Matters were further clarified in correspondence in the Journal of the 
Mayo Clinic Proceedings, where Dr. Nicole Bouchard MD pointed out 
that the same chemical formula ascribed to m-synephrine and p-syneph-
rine does not transmit into the same effect on amine receptors. While 
subtle chemical differences may seem unimportant, minor changes in 
chemical forms of synephrine result in different effects on body func-
tion. For the technically inclined, the hydroxyl group in m-synephrine 
is located on the 3rd carbon atom, whereas in p-synephrine this hydroxyl 
group is located on the 4th carbon atom. It is interesting to note how 
precise the human body is in its response to minor changes in chemical 
agents and this reinforces the importance of the “forgotten science” of 
pharmacognosy.

My dialogue has gone beyond simple pharmacology into the realm 
of what is called stereo-chemistry. Stereo-chemistry refers to shapes 
and forms of molecules which can alter the biological activity of the 
“same” chemical compounds. To think that the actions of the “p” form 
of synephrine are identical to the “m” forms of this compound is naïve 
and this misunderstanding has plagued the understanding of safer forms 
of amines that are found in special extracts of bitter orange, such as 
Advantra Z.

Bob Green of Nutratech Inc. (suppliers of Advantra Z) summa-
rized these circumstances in a press release on July 27, 2005 by stating: 
“Because Advantra Z contains only the “p” form of synephrine, manufac-
turers of diet and fitness products can assure consumers that their products 
incorporate a holistic bitter orange extract that contains a more stable and 
safe form of synephrine.”

dr. JOnes OPines On the effects and MechanisMs 
Of actiOn Of advantra Z

Dr. Dennis Jones PhD is the original patent holder of Advantra Z. 
He is credited with the early observations that the adrenergic amines 
(alkaloids) in Citrus aurantium have notable thermogenic qualities. He 
has written several position statements on Advantra Z which describe 
the specific activities of this compound containing p-synephrine. There 
are a number of patents that have been filed on the science of Advantra 
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Z and they include: US Patent 6,224,873, Regulation of appetite, body 
weight and athletic function with materials derived from citrus vari-
eties , US patent 6,316,499, Methods for increasing the muscle mass 
of a human with materials derived from citrus varieties, US patent 
6,340,481, Regulation of athletic function with materials derived from 
citrus varieties and US patent 6,340,482, Methods for inducing weight 
loss in a human with materials derived from Citrus varieties. Clearly, the 
foundations of science for the use of Advantra Z are very strong. 

As a consequence of patent filings and research, it is possible to 
construct what is termed a formal body structure and function state-
ment for Advantra Z. This statement is: “Bitter orange (Citrus aurantium) 
contains small amounts of alkaloids such as synephrine and octopamine, 
which are direct- and indirect-acting adrenergic agents. Adrenergic agents 
with Beta-agonist activity stimulate lipolysis and increase the resting meta-
bolic rate in some persons, thus increasing the removal and oxidation of fat 
from adipose tissue stores. This statement has not been evaluated by the Food 
and Drug Administration. This product is not intended to diagnose, treat, 
cure or prevent any disease.”  (see Appendix A)

In his important work, Dr. Jones comments on the chemical rela-
tionship that exists between ephedrine alkaloids and synephrine, with 
a focus on their generally, but not precise, similarity of effects on body 
metabolism and breakdown of fat. It is clear that several alkaloids have 
substantially similar effects on increasing metabolic rate and the rate of 
breakdown of stored fat in the body (lipolysis). Advantra Z contains 
several alkaloids or amines that have varying degrees of activity on adren-
ergic receptors directly or as precursor molecules. These components of 
Advantra Z include: synephrine, hordenine, octopamine, tyramine and 
N-methyltyramine. Our understanding of the pharmacology of plant 
derived alkaloids remains incomplete, but the principal observation by 
Dr. Jones was the more selective effect of alkaloids or amines from Citrus 
aurantium on the stimulation of metabolism and fat burning, compared 
with its lesser effect on the stimulation of receptors that would cause 
unwanted cardiovascular or central nervous system effects. 

The main adrenergic amines (alkaloids) in Advantra Z are p-syneph-
rine and N-methyltyramine which have indirect receptor effects that 
have been shown clearly to occur after their oral administration. It has 
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been demonstrated that octopamine and p-synephrine are particularly 
effective in stimulating fat burning (lipolysis) which is explained by 
their effects on beta-3 receptors. Furthermore, it has been proposed 
that Citrus alkaloids are at least as potent in their thermogenic actions 
as ephedrine (ephedra/ma huang), but they are associated with fewer 
side effects, including: less nervousness, agitation, heart palpitations and 
increases in blood pressure. Overall, the lesser occurrence of side effects 
with alkaloids in Citrus aurantium is related, in part, to their lack of 
tendency to cross into the brain (across the blood brain barrier). In other 
words, citrus alkaloids appear to target fat cells in the body in a more 
specific manner than the amine ephedrine that is found in ephedra. 

While this discussion of pharmacology seems complex, it can be 
simplified to an understanding that Advantra Z contains “milder” or 
indirect-acting amines or alkaloids, in comparison to ephedra. These 
adrenergic–acting alkaloids in Advantra Z can cause a release of the 
body’s own active amines (noradrenaline). While this process involves 
the activation of both alpha and beta receptors, the alkaloid contents 
of Advantra Z also release dopamine, which is a precursor molecule of 
noradrenaline. These complex effects of receptor-mediated activity are 
somewhat technical. 

Dr. Jones has stated, “As far as noradrenaline is concerned, the perceived 
effects on different organs and tissues depend on the relative proportions of 
the two types of receptors, which mediate different responses. At a basal level, 
classical pharmacology teaches that alpha-activation results in contraction of 
smooth muscle (except for intestinal smooth muscle) while beta-activation 
causes relaxation of smooth muscle and stimulation of the myocardium. But 
this picture is complicated by the fact that both alpha- and beta-receptors can 
be subdivided into further types with differing distributions and sensitivi-
ties, and may be even further complicated by the possibility that sensitivities 
to dopamine may not parallel those for noradrenaline.” 

I have included the statements of Dr. Jones because they consti-
tute generally accepted explanations of the overall action of adrenergic 
agents (amines or alkaloids). Many clinical observations and a signifi-
cant number of scientific studies with Advantra Z have failed to show 
any consistent or substantial cardiovascular effects, such as increased 
pulse rate or blood pressure. In addition, there are no significant reports 
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of undue stimulation of the nervous system, and some experiments 
support the use of Advantra Z as a mild anti-depressant. 

Dr. Jones has concluded that observations on Advantra Z show 
obvious effects of thermogenesis or fat burning with a combined 
effect on weight loss and a substantial stimulation of fat loss (Hedrei 
and Gougeon, 1997; Pathak and Gougeon, 1998; Colker et al, 1999). 
Added to these favorable observations are the recent studies by Dr. R. 
Gougeon and colleagues on the ability of amines in Citrus aurantium 
(contained in Advantra Z) to increase the thermic effect of food in 
women (Gougeon et al, 2005). However, infrequent side effects may 
occur with Advantra Z.

One isolated report of interference with blood supply to the 
colon (ischemic colitis) has been noted in a combination weight loss 
product containing bitter orange and there are some indications that 
Citrus aurantium may cause photosensitive reactions in fair-skinned 
individuals.

It would be wrong to imply that there are no residual concerns 
about potential adverse reactions to bitter orange containing dietary 
supplements. While the amines contained within Citrus aurantium may 
“theoretically” impact cardiovascular function, the evidence for this is 
not prominent in the medical literature, except in isolated circumstances 
or case reports. It should be remembered that millions of unit dosages of 
Citrus aurantium (Advantra Z) have been administered. The suppliers 
of Advantra Z (Nutratech Inc) claim that they have never received a valid 
product liability claim for any personal injury with the use of Advantra 
Z. As mentioned repeatedly, the safety of Advantra Z appears to be quite 
acceptable and cases of adverse effects are often clouded because many 
weight loss agents contain multiple ingredients, some of which may 
have a questionable safety profile.  

There have been few descriptions of the interaction of Citrus auran-
tium with disease states. A few reports of headache have occurred with 
the use of Citrus aurantium and, on theoretic grounds alone, it has 
been proposed that bitter orange could precipitate cluster headaches 
or migraines. Theoretical interactions have been proposed in individ-
uals with hypertension, narrow-angle glaucoma and abnormal heart 
rhythms, such as syndromes of long QT interval and tachyarrhythmias.
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clinical aPPlicatiOns Of advantra Z
 Good scientific agreement exists in the literature that Advantra 

Z can assist in the nutritional support of weight control, the enhance-
ment of physical performance and the inducement of thermogenesis 
(fat burning). Other potential benefits of Advantra Z include varying 
degrees of appetite suppression and perhaps a positive effect on mood. 
In simple terms, Advantra Z is “ergogenic” by virtue of its contribution 
as an adjunct to exercise. The use of ergogenic aids in aerobic exercise 
is somewhat controversial and it seems prudent that this nutritional 
approach should only be undertaken in otherwise healthy adults. 

The biggest argument that prevails is whether or not p-synephrine 
or other alkaloids in Advantra Z could cause significant effects on the 
cardiovascular system and result in similar adverse effects that were 
described with ephedra (ma huang). The balance of evidence appears 
that Advantra Z does not have the same ability to stimulate the cardio-
vascular system, as noted with ephedra. However, individuals with 
cardiovascular risk, especially established hypertension, should avoid 
amines or alkaloids that stimulate adrenergic receptors. In particular, I 
would not recommend that anyone receiving anti-hypertensive (blood 
pressure) medication take Advantra Z. Therefore, I recommend that all 
agents (drugs or supplements) that “stimulate” be sold with appropriate 
warnings. In fact, I believe that the same should apply to pharmaceu-
ticals with any similar effects, including amine or alkaloid containing 
cough and cold remedies that have adrenergic stimulating ability.

There is a class of anti-depressant drugs that inhibit enzymes that 
metabolize amines. These drugs are called monoamine oxidase inhibi-
tors (MAOI) and amine compounds or amine-like alkaloids must not 
be taken with these medications. If amines are combined with these 
MAOI then serious adverse effects may occur, such as increases in blood 
pressure and central nervous system effects. Despite some arguments to 
the contrary, p-synephrine found in Advantra Z does not have the same 
ability to cause central nervous system side effects, such as agitation, as 
does ephedra. 

It is worth noting that some scientists report about the side effects of 
Citrus aurantium alkaloids using information that has been derived from 
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experiments where active amines (alkaloids) were given by intravenous 
injection. It should be fully understood that the effects of alkaloids in 
Citrus aurantium can be expected to be much more potent when given 
directly into the bloodstream than when taken by oral administration. 
Therefore, the relevance of some toxicological reports of alkaloids in 
Citrus aurantium are in question when they focus on the consequences 
of the injection of the alkaloids and not their oral administration.

One potential concern about the use of Citrus aurantium is its 
ability to interfere with the metabolism of drugs. There are enzyme 
systems, located predominantly in the walls of the small intestine and 
liver that metabolize many drugs. In fact, when drugs are given by the 
oral route, this type of drug metabolism is called “first pass metabolism.” 
The enzyme systems that may be interfered with by naturally occurring 
alkaloids or amines involve an enzyme called CYP34A4, which is part 
of the cytochrome P450 intestinal enzyme system. This type of inhibi-
tion of drug metabolism can theoretically increase the level of certain 
drugs in the blood. There is inadequate information on the ability of 
all naturally occurring amines or alkaloids or drugs that have adrenergic 
receptor activity to affect drug metabolism. Clinically significant drug 
interactions by a mechanism of drug metabolism with Citrus aurantium 
are not prominent in the medical literature.

ADvAntrA z IS tHermOGenIC, LIPOLytIC, 
erGOGenIC AnD It PrOmOteS muSCLe 
BuILDInG. It mAy enHAnCe mOOD AnD HeLPS 
SuPPreSS APPetIte.

cOnclusiOn

The complexity of this dialogue is by necessity, in order that I may 
present a balanced opinion on the safety of Advantra Z. However, the 
medicinal benefits of bitter orange peel are well described in medical 
literature and some of these added benefits may be attractive to indi-
viduals who are engaged in weight control programs. For example, 
synephrine is a good decongestant and it may assist in reversible airway 
obstruction (asthma). I am unaware of detailed studies on the ability 
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of Advantra Z to treat asthma, but I am aware that individuals with 
exercise-induced asthma have commented on beneficial actions of 
Advantra Z on their breathing. Please understand that my comments 
are restrained by the law that does not permit the use of dietary supple-
ments in disease prevention or treatment.

GOOD SCIentIFIC AGreement eXIStS FOr tHe 
uSe OF ADvAntrA z AS A tHermOGenIC AID 
wItH POSItIve BeneFItS In HeALtHy AerOBIC 
FItneSS entHuSIAStS.
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PART 3

THE EFFECTIvEnESS OF 
ADvAnTRA z

intrOductiOn

THE general public and some physicians do not understand the 
powerful disincentives that exist to the research of natural medi-

cines. First, natural compounds cannot often be submitted to patent 
filings that provide economic protection that is afforded drugs (phar-
maceuticals). Second, drug development research pathways cost many 
hundreds of million dollars which cannot be supported by dietary 
supplement sales. Third, the demonstration of the effectiveness of a 
dietary supplement for disease prevention or treatment is often futile 
in the presence of laws that state that dietary supplements are not to be 
used to prevent, diagnose or treat disease (DSHE Act, 1994). Several 
other disincentives exist in the scientific research of dietary supplements.

A “Catch 22” often emerges in supplement promotion or usage. 
The long history of a precedent of use of natural medicines (herbs or 
botanicals) is not accepted often as an important basis in evidence for 
effectiveness; and discussions of “benefit” are supposed to be restricted 
to discussions about effects on body structures and functions. How can 
one discuss effects on body structures and functions without descrip-
tions of abnormal body structures and functions (diseases)? The hands 
of “natural medicine” are tied by legislators. Unfortunately, the public 
may be sometimes denied information on the bona-fide value of “natural 
medicines” in disease prevention or treatment.
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While I am a protagonist of dietary supplements and natural medi-
cines, I am also a trained clinical pharmacologist that has contributed 
many years to drug development. I am the first to acknowledge that the 
research behind the “therapeutic use” of supplements (an illegal act) is 
less than that supporting many drugs. However, this does not mean that 
natural remedies are devoid of value. 

Predictably, I introduce the effectiveness of thermogenic approaches 
to weight control with cautious optimism, but I am armed with a 
balance of evidence to endorse thermogenesis as one important factor in 
a multi-pronged approach to weight control. Equally, I have the support 
of thousands of years of uninterrupted, sustained and beneficial use of 
Citrus aurantium in traditional medical systems, most notably tradi-
tional Chinese Medicine (bitter orange or “Zhi Shi”).

My comments on the efficacy of Advantra Z are based on a combi-
nation of folklore medicine, consistency of its valuable use and recent 
scientific studies. While I have not endorsed Citrus aurantium as having 
a safety profile beyond reproach, I consider the patented extract of Citrus 
aurantium (Advantra Z) to be generally safe and effective in weight 
control, based on current levels of scientific knowledge. I propose my 
opinion to be compatible with the standard of “good scientific agree-
ment”, espoused in the DSHEA, 1994, even though this “standard” has 
an arguable legal precedent. Is “good scientific agreement” the back page 
of the National Enquirer or the front page of the New England Journal 
of Medicine, or because someone says so?  More research is required on 
the value of Citrus aurantium in weight control and metabolic medi-
cine, but I could say the same thing about several blockbuster drugs!

aMines (alkalOids), therMOgenesis  
and PhYsical PerfOrMance

The general properties of plant-derived amines include a similarity 
in their ability to stimulate adrenergic receptors. A number of studies 
showed the unequivocal ability of ephedra (ma huang) to cause weight 
loss and contribute to physical performance, but serious side effects 
(most often in patients “at risk”) led to withdrawal of this dietary supple-
ment. As a consequence of the removal of ephedra from supplements 
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many companies substituted Citrus aurantium in their products to 
attempt to mimic the effects of ephedra / ma huang on weight loss, 
increased physical performance and enhancement of lean muscle mass 
in the body. Advantra Z has become the principal “ephedra free” compo-
nent of many weight loss supplements.

The main issue in this popular substitution of Advantra Z in supple-
ments was to be as certain as possible that Citrus aurantium (Advantra 
Z) was safer. This led to a series of studies to reassure individuals that 
Citrus aurantium (Advantra Z) was safer than ephedra. This appears to 
be the case, based on current knowledge, especially if the Advantra Z 
form of bitter orange containing p-synephrine is used. In brief, it is gener-
ally accepted that p-synephrine (found in Advantra Z) can ignite body 
metabolism and thermogenesis, without causing frequent problems with 
accelerated heart rate or major raises in blood pressure – vide infra.

intrOductiOn tO the Medicinal uses Of citrus 
aurantiuM: nOMenclature 

The terms bitter orange and Citrus aurantium are used inter-
changeably in this book, but there are many different citrus species and 
subspecies. Bitter orange has been known by many different names which 
include but are not limited to constituents of bitter orange. The many 
names of bitter orange can create confusion because there are different 
actions of the different constituents. Scientific names applied to bitter 
orange are all part of a family of plants called Rutaceae, including Citrus 
aurantium, Citrus amara, Citrus bigarradia and Citrus vulgaris. 

Other confusing different names include Aurantii Fructus 
Immaturus, Aurantii Pericarpium, Chao Zhi Ke, Chisil, Fructus Aurantii, 
Green Orange, Kijitsu, Neroli Oil, Norsynephrine, Octopamine HCl, 
Orange Peel Extract, Seville Orange, Shangzhou Zhiqiao, Sour Orange, 
Synephrine, Zhi Ke, Zhi Qiao and Zhi Shi. Different aliases create confu-
sion and underscore the complexity of understanding the source and 
origin of some bioactive compounds that are found in dietary supple-
ments. Later in this book, we shall learn that false assumptions about the 
toxicity of certain herbs may be a common problem, due to a lack of in 
depth knowledge and incorrect botanical identification of plants. 
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Mark Blumenthal, in his important work with the American 
Botanical Council, has clarified aspects of the botanical characteristics 
of bitter orange. Bitter orange is sometimes called Seville orange, which 
is the source of Citrus aurantium. Other common names exist for bitter 
orange extracts or components in different countries. In general, bitter 
orange has been used as food, fragrance and medicine for thousands of 
years. In Traditional Chinese Medicine (TCM), the peel of the imma-
ture fruit is called Zhi Shi, whereas the peel of mature fruit is called Zhi 
Qiao, but different materials derived from bitter orange are often misla-
beled and sometimes misunderstood in their effects.

Overview Of the uses Of citrus aurantiuM

In herbal, naturopathic and traditional medical practices, bitter 
orange peel and fruit have been used consistently for weight loss, nasal 
congestion, chronic fatigue syndrome, gastrointestinal disturbances and 
a variety of other conditions. Favorite uses of bitter orange peel in TCM 
include its uses as a treatment for dyspepsia, peptic ulceration, constipa-
tion and liver and gallbladder disorders. Various concoctions of bitter 
orange have been used for lowering blood sugar and cholesterol, blood 
purification, kidney and bladder disorders and even as an alternative 
therapy for cancer. Other ancillary uses of bitter orange peel include 
inflammatory disorders in the eye and diminished energy that accom-
panies acute medical problems, such as coughs and colds, headaches, 
neuralgic pain, muscular pain, rheumatic disorders, bed sores, bruises 
and phlebitis (inflammation of veins). The evidence-base for the use of 
bitter orange for many of these medical indications is only described in 
folklore medicine, but the German E commission permits the approved 
“treatment use” of bitter orange peel for digestive disorders.

Oils of bitter orange have been used in aromatherapy and by topical 
application to control pain. In addition, these oils are used as frequent 
flavoring agents in foods and they are common manufacturing ingre-
dients in pharmaceuticals, soaps and cosmetics. Overall, bitter orange 
when administered by the oral route in amounts that are commonly 
found in foods is considered to be quite safe. In fact, bitter orange has a 
formal status in the US of Generally Recognized as Safe (GRAS). 
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There is a massive amount of orange juice and orange-derived food 
(e.g. marmalade) consumed in the US. These foodstuffs contain syneph-
rine! Questions have arisen about the safety of use of bitter orange in 
high dosage. While the use of foods containing Seville orange and related 
species of citrus fruits are considered to be safe for use in children, preg-
nancy and lactation, it does not seem appropriate to recommend the use 
of Citrus aurantium containing dietary supplements in these groups of 
individuals. In the next sections of this book, we shall examine some of 
the efficacy studies concerning the use of Citrus aurantium in weight 
control and enhancement of physical performance or thermogenesis. 
Many of these studies have included measures of effects on cardiovas-
cular function, with a view to defining the safety of Citrus aurantium, 
specifically Advantra Z.

keY studies and rePOrts On citrus aurantiuM

 Dr. Christine Haller and her colleagues undertook a study of the 
human pharmacology of Citrus aurantium combined with caffeine 
(2000). There were no significant adverse events in this study. In this 
study, blood pressure and blood glucose increased following exercise 
and the administration of caffeine and Citrus aurantium, but exercise 
was perceived to be less strenuous by the subjects in the study. This 
implied that the administered substances had an ergogenic effect. In 
this study by Haller, et al, there were no apparent effects on heart rate 
during or post exercise with the administration of these substances and 
no abnormalities of heart rhythm were detected. However, the diastolic 
blood pressure overall rose in individuals who took the active substances 
compared with placebo, but peak diastolic blood pressures at 90 minutes 
post exercise were not significantly different. A similar absence of effects 
was noted with systolic blood pressure. 

Dr. Haller and her colleagues could only conclude that the observed 
changes with Citrus aurantium combined with caffeine “could” be 
detrimental in some people. My analysis of this study does not support 
any strong conclusion that Citrus aurantium combined with caffeine, as 
used in this study, can be considered to be generally unsafe. It is notable 
that the authors suggest that the results that they obtained in healthy 
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volunteers could not be considered portable to results that may occur in 
individuals with adverse lifestyle or an overweight status or with hyper-
tension. I agree with this observation, because such people (at risk of 
cardiovascular disease) should avoid any form of stimulating preparation 
without expert professional guidance. 

In an abstract published in Experimental Biology (2007), Dr. S. 
Talbott investigated the effects of the Citrus aurantium extract, Advantra 
Z (80mg of synephrine per day) on cardiovascular function (blood 
pressure and heart rate). These researchers noted that there were no 
significant differences in systolic or diastolic blood pressures or resting 
heart rate at any point during the six week supplementation period with 
Advantra Z. In other words, in this otherwise healthy group of indi-
viduals, the scientists concluded that taking Advantra Z for six weeks 
was not associated with significant cardiovascular risks (in the study). 

In a detailed review of the use of Citrus aurantium and synephrine 
alkaloids in the treatment of an overweight status or obesity, Dr. S. Haaz, 
et. al., (2006) described promising evidence concerning the safety and 
efficacy of Citrus aurantium and synephrine in weight control. These 
scientists examined a substantial amount of information on the safety 
and efficacy of Citrus aurantium and synephrine alkaloids in animal 
and human studies. They provided some useful guidelines concerning 
safe and effective dosages of Citrus aurantium or synephrine alkaloids 
(Table 4).

dOse

5-14mg/day-1 Citrus aurantium extract containing synephrine 
has been used and no serious adverse events were 
reported. these doses purportedly showed efficacy, 
but products tested included substances beyond 
Citrus aurantium, notably ephedrine, which are 
known to be effective for weight loss. It is believed 
that these small doses of synephrine are very unlikely 
to be effective when used without ephedrine.
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32mg/day-1 Jones (2001 patent) provides suggestive evidence of 
effective weight loss at this dose of synephrine.

80mg/day-1 A nasal decongestant containing 30mg of m-syneph-
rine per tablet is recommended in two tablets (per 
dose) twice per day.

100mg/day-1 Jones (2001 patent) advocates synephrine doses of 
the order of 1mg kg-1 day-1 as a potentially safe and 
efficacious dose of synephrine. thus, for a 100kg indi-
vidual doses of 100 mg day-1 would be reasonable.

120 mg day-1 Citrus aurantium extracts are marketed in over-the-
counter products for weight loss. the synephrine 
content per capsule in some weight loss products is 
20 mg with recommended dosages of 120 mg day-1.

300 mg day-1 According to Clarke’s Analysis of Drugs and Poisons, 
oxedrine (p-synephrine) is used clinically at about 
300mg day.

1000 mg day-1 this is the minimum adult lethal dose of m-syneph-
rine according to martindale: the Complete Drug 
reference (2004).

Table 4. Dosage information of Citrus aurantium or syneph-
rine alkaloids modified from a table produced by S. Haaz et al 
(Obesity Reviews, 7, 79-88, 2006). 
Dr. Haaz and his colleagues were able to summarize the outcomes, 

including the safety and effectiveness of Citrus aurantium (Haaz et al, 
2006). In general, these authors described Citrus aurantium as causing 
variable changes in blood pressure in animals, with generally stable blood 
pressure and heart rate measurements in humans. They commented on 
inconsistent changes that may be seen in metabolic rate measured at rest 
and concluded that Citrus aurantium has documented effects of weight 
control in animals with less evidence in humans. 

Unfortunately, the outcome data on weight loss with Citrus auran-
tium is often confused because many dietary supplements containing 
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Citrus aurantium are combined with other putative weight loss agents. 
These authors acknowledged evidence of weight loss in some human 
studies but felt that support for this observation was limited. This review 
concluded that there are no consistent side effects described with Citrus 
aurantium in human studies, but they did acknowledge the presence of 
several case reports of potential problems. 

An important study, published in the Journal Obesity Research 
(13, 7, 1187-1194, 2008) showed that Citrus aurantium can induce 
an increase in metabolic rate and enhance thermic responses, with most 
notable effects in females. This study provides significant support for the 
use of Citrus aurantium as a thermogenic agent. In addition, there were 
no substantial changes in diastolic or systolic blood pressure after the 
consumption of a mixed meal with Citrus aurantium. Adding extracts 
of Citrus aurantium containing modest amounts of synephrine (26mg) 
seem to be effective in enhancing the thermal effects of feeding, without 
any cardiovascular effect. This study is a very reassuring report on the 
safety and effectiveness of Citrus aurantium.

An excellent review of the ability of Citrus aurantium to act as a 
thermogenic and weight control agent was published by Dr. Harry 
Preuss and colleagues in the Journal of Medicine (33,1-4, 247-263, 
2002). Of course, there have been more recent studies since the review 
by Dr. Preuss, but he and his colleagues concluded that “Citrus auran-
tium may be the best thermogenic substitute for ephedra,” with the added 
caveat that more studies are required (an unquestionable conclusion in 
the year 2002). At the time of this publication by Dr. Preuss et al, Citrus 
aurantium appeared to be a promising substitute for ephedra with ther-
mogenic actions based upon two studies showing weight loss (Colker 
et al, 1999 and Jones, 2001) and three studies demonstrating enhance-
ment of metabolic rate (Colker et al, 1999; Pathak and Gougeon, 1999 
and Hedrei and Gougeon, 1997). 

A more recent review of medical literature on bitter orange was 
published by Stephen Bent and his colleagues (2004). In this review, 
the scientists excluded six studies from 157 titles concerning the use of 
bitter orange that they had identified in a literature search. Exclusions 
were made because three of the six studies involved the use of ephedra 
and three did not report any weight loss outcome measures. The 
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conclusions of Dr. Bent and his associates seems unduly harsh with the 
stated findings that there was no evidence that the herb Citrus auran-
tium was effective for weight loss; and this research group thought that 
Citrus aurantium may increase the risk of adverse cardiovascular events. 
It is quite notable that this group did not recognize that bitter orange 
contained p-synephrine and not m-synephrine, as they reported. This is 
a fundamental error in reporting from what may be considered a presti-
gious academic group of individuals.

Other clinical studies suPPOrt  
advantra Z fOr weight cOntrOl

A study performed by Miami Research Associates with supplements 
containing bitter orange and other ingredients demonstrated increases in 
metabolic rate without any significant effects on blood pressure. A study 
involving 32 participants performed by Jameson Laboratories (Nutratech, 
data on file), indicated that Advantra Z, combined with caffeine containing 
herbs and hydroxycitric acid resulted in weight control. Further evidence 
of the safety of bitter orange is reported in a study by Peznak and colleagues 
(2001) who did not find significant changes in blood pressure in individ-
uals drinking orange juice that contained synephrine. 

In his book on Advantra Z (Kensington Publishing, 1998), Carl 
Germano reports on a trial with Advantra Z that was performed at 
the McGill Nutrition and Food Science Center in Montreal, Canada. 
This study recruited volunteers to investigate the thermogenic effects of 
Advantra Z. The study was conducted in two phases. In Phase I of the 
study, none of the subjects who took Advantra Z experienced any nega-
tive side effects, but significant increases in metabolic rate were noted in 
these individuals. In this early study, Advantra Z was found consistently 
to enhance the thermogenic effects of meals. In Phase II of the study, 
nine women were placed on a high protein, low carbohydrate diet of 
1,000 calories per day and their weight loss was recorded. 

Following this initial dietary intervention, Advantra Z (containing 
between 52 and 65 mg of total amines) was administered to the subjects. 
During the first week of the study, when no Advantra Z was given, the 
average weight loss among this group of women was less than 1kg. 
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During the second week when Advantra Z was administered, there was 
a substantial increase in weight loss. 

All of the women in this study of Advantra Z described improve-
ments in mood and reductions in their appetite. These observations are 
quite interesting because one would expect maximum weight loss in the 
first week of the diet, compared with the second week. More studies of 
similar construction to this clinical trial are required with Advantra Z.

safe guidelines fOr the use Of bitter Orange 
(citrus aurantiuM)

Definitive conclusions about the safety and benefits of bitter orange 
require more research information. Based upon my review of safety and 
efficacy data, I believe that Citrus aurantium is generally safe and effec-
tive for use in otherwise healthy people engaged in weight control and 
performance enhancement, provided that dosages of more than 80mg 
per day of synephrine are not exceeded. Advantra Z should be recom-
mended as the Citrus aurantium preparation of choice. It is a specific 
type of bitter orange peel extract that is used with safety and consumer 
acceptance in more than one hundred dietary supplement preparations. 
However, I do not believe that Advantra Z or Citrus aurantium should 
be used in the following circumstances:

•	 Pregnancy	or	childhood
•	 Moderate	or	severe	hypertension
•	 Individuals	taking	anti-hypertensive	drugs
•	 Individuals	with	a	history	of	abnormal	heart	rhythm	or	irreg-

ular heartbeat
•	 Individuals	with	narrow-angle	glaucoma
•	 Individuals	taking	monoamine	oxidase	inhibitor	drugs	

(MAOI)
•	 Individuals	taking	cough	and	cold	remedies	that	contain	

ephedrine related compounds, e.g. pseudoephedrine 
•	 Individuals	taking	any	prescription	medication	must	under-

stand that bitter orange may interact with certain prescription 
drugs because it inhibits drug metabolizing enzyme systems. 
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Inhibition of some drug metabolizing enzyme systems can 
result in increased concentration of certain levels of drugs 
in the blood. Some possible drug interactions may occur 
with cancer chemotherapy (etoposide, paclitaxel, vinblastine, 
vincristine, vindesine), antifungal drugs (ketoconazole, itra-
conazole), corticosteroids, cisapride, losartan, fexophenadine, 
calcium channel blockers (diltiazem, nicardipine, verapamil), 
dextromethorphan, felodipine, indinavir, midazolam, drugs 
that prolong the QT interval and agents with significant ability 
to stimulate cardiovascular responses.

cOnclusiOn

The strength of my assertion that Advantra Z is a valuable weight 
loss adjunct is its use for more than a decade with acceptable safety and 
efficacy. While more research is required, Advantra Z has more “cred-
ibility” than any other weight loss supplement currently available in the 
US market.
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PART 4

HOLISTIC WEIgHT 
MAnAgEMEnT

intrOductiOn

THROugHOuT this book, I have stated repeatedly that single 
interventions for weight control are likely to fail in the interme-

diate to long term. Losing a few pounds is possible with many simple 
weight loss approaches, but sustained weight loss is difficult to achieve 
in many people. The optimum outcome in weight control is sustained 
weight loss. Healthy people are able to maintain a steady balance of 
body energy over prolonged periods of time. 

Energy is taken into the body in the form of food, and this energy is 
used to support the chemistry of life. In addition, energy from food meets 
the needs of energy expenditure, as occurs during exercise. Nobody eats 
exactly the same amount of food every day, and therefore energy input 
into the body is somewhat variable. Eating small or large meal portions 
on different days makes body weight go up, or down, by a pound or so 
of body weight. Minor variations in body weight also occur by water 
gain or loss (a pint of water weighs about one and one quarter pounds).

While healthy people are able to maintain an energy balance, any 
major shift in the balance causes significant changes in body weight. This 
circumstance is a simple description of the laws of thermodynamics, 
where input of energy into the body (food) matches output of energy or 
use of energy by the body (e.g., body function or exercise). In fact, it is a 
simple description of the “energy equation” of the body.
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Recent research has confirmed longstanding beliefs that the balance 
between energy into and out of the body does not match with perfec-
tion. This is because weight control depends on many different complex 
factors. One good example of the imperfect nature of this equation 
“body of energy in and out of the body” is the observation that low 
carbohydrate diets can induce early weight loss, better than “regular 
diets” that contain the same amount of calories. In fact, this situation is 
what led to the popularity of low-carb diets, which cause early, acceler-
ated weight loss in comparison to many other diets. The problem is that 
this weight loss is often short-lived and it is followed often by weight 
regain. Weight regain occurs when the individual does not stick carefully 
to the low-carb diet, if the low carb diet is discontinued, or if simple 
carbohydrates are introduced into the diet following an initial phase of 
low-carb dieting. Weight regain occurs in the majority of people after six 
or twelve months of a low-carb dieting spree. This circumstance has led 
to the partial “fizzling” of the “low carb craze.”

Recent disenchantment with low-carb diets has been discussed 
in detail in the media, but carbohydrate restricted diets are certainly 
important and effective in causing short-term weight loss. The restric-
tion of simple sugars in the diet is an important approach to managing 
pre-diabetes or the Metabolic Syndrome X (affecting up to 70 million 
Americans) or Type II diabetes mellitus, which is the commonest form 
of diabetes (affecting about 20 million Americans). The U.S. epidemic 
of weight-gain is rapidly becoming the number one preventable cause 
of death and general disability in the population. Therefore, the “new 
revolution in diets” must focus on healthy weight control which involves 
many factors other than a fad diet alone.

farMYard science

Understanding a rational approach to diet in modern times requires 
an acknowledgment of how we became overweight. In a simplistic 
manner, an understanding of weight gain can begin in the farmyard. 
The farmer fattens hens or other domestic animals by a combination 
of restraint (lack of exercise) and the feeding of excess calories in the 
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animals’ diet. If the farmer has “economics” in mind, the cheapest source 
of calories will be used to fatten the animal. 

This situation is readily comparable with the evolution of the 
“Standard American Diet” (SAD), which is underpinned by the “fast or 
junk food industries.” By adding a sedentary lifestyle, Americans may 
have reproduced the farmers’ tactics on how to effectively fatten the 
animal. Eating cheap, “fast” or processed food and lounging around are 
common among Americans and other “Westerners.” Figure 4 shows our 
weight gain linked to the new epidemic of Type II diabetes mellitus. 
This is “diabesity.”

Figure 4: As the nation’s weight rises, the occurrence of matu-
rity onset diabetes mellitus gallops. Notice the short period (10 
years) in which this tragic situation has emerged. This illustration 
supports Atkins’ notion of “diabesity.”

energY eXPenditure bY the bOdY

While most approaches to weight loss involve recommendations 
for reduced calorie (energy) intake, there has been increasing interest 
in promoting energy expenditure by the body as a pathway to weight 
control. Energy is expended by the body as a consequence of the thermic 
effect of food, voluntary activity (exercise) and resting energy expendi-
ture, which drives the chemistry of life. It is resting energy expenditure 
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that constitutes most of the total energy expenditure of the body, in 
most people, except those who are extremely active. It is clear in many 
scientific studies that the contribution of physical activity to energy 
expenditure varies greatly between individuals and it can vary at certain 
times within the same individual. In addition, there are differences in 
energy expenditure between men and women, with observations that 
the thermal effect of food tends to be less in women and it is more 
amenable to stimulation by thermogenic agents (e.g. Advantra Z).

The science of energy control by the body is highly complex and 
often misunderstood by the layperson. Resting metabolic rate is energy 
expenditure that occurs with a person who is engaged in complete phys-
ical and mental rest. Metabolic rate can very between individuals due 
to differences in body size or composition. These factors are important 
in issues such as heat loss and energy required to support lean muscle 
mass at rest. It is known that resting metabolic rate of the body is closely 
linked to the fat free mass of the body, otherwise called the lean body 
mass. An understanding of these factors underscores the current interest 
in using substances that may increase the metabolic rate of the body by 
promoting thermogenesis or building muscles (Advantra Z). 

There are two types of thermogenesis (heat production by the body) 
that are discussed in scientific literature. One type is obligatory because 
it involves the use of energy to digest, absorb and metabolize dietary 
substances. The other type of thermogenesis is called adaptive, which 
is an increase in metabolic rate that is stimulated by eating. This latter 
process serves to burn off excess energy in the form of heat, following 
meals. Good scientific agreement suggests that p-synephrine can 
promote thermogenesis, which appears to be due to the stimulation of 
beta-3 receptors, as described earlier in this book (Advantra Z).

Using principles of energy expenditure, professional trainers can 
construct levels of physical activity that match an individual’s needs in 
total energy expenditure. Total energy expenditure in many Americans 
does not receive a significant contribution from physical activity. People 
who behave like couch potatoes, drive to work, avoid climbing stairs and 
sit at a desk all day have about 10-15% of their total energy expenditure 
related to physical activity. In contrast, the aerobic enthusiast or athlete 
may contribute up to 50% of their total energy expenditure with exercise. 
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Unfortunately, mental activity does not affect total energy expenditure, 
except perhaps in extreme cases of agitation or mental illness.

The standard unit for measuring energy is a calorie. One calorie is 
the amount of heat required to raise the temperature of one ml of water 
at a standard initial temperature of one degree centigrade. Amounts of 
energy that are generated by the body could be measured by techniques 
called calorimetry and these measurements have been used to show the 
thermogenic effects of p-synephrine, found in Advantra Z. 

There are complex tables that describe calorie expenditure during 
various activities, but it is quite hard to burn calories with exercise alone. 
Again, this makes the use of agents that increase thermogenesis quite attrac-
tive. For example, sitting and writing results in a caloric expenditure of about 
2.6 kcal/min, whereas running a 12 minute mile at about 5mph results in 
expenditures of about 10kcal/min. Walking up stairs is one of the best ways 
of expending calories, resulting in the generation of 10-18 kcal/min.

Sometimes, individuals confuse thermogenesis (body heat produc-
tion, e.g. from fat oxidation) with mobilization of fat stores (lipolysis). 
All individuals involved in weight control should understand that alcohol 
provides useless calories. The calories present in one ounce of alcoholic 
beverage can be calculated by multiplying the proof of the beverage by a 
factor of 0.8 kcal/proof/ounce. For example, a 1 ½ oz shot of 86 proof 
liquor delivers about 103 useless calories. Limitation of alcohol intake 
is an important component of dietary interventions for weight control. 

There are no hard and fast rules that can be applied readily to recom-
mendations of average daily energy allowances. Crude reference ranges 
have been proposed for individuals with light to moderate activity. In 
general, a 70-80 kg male requires a diet of about 3,000 kcal per day and 
a 63 kg woman needs about 2,200 kcal per day, but these guidelines can 
vary by factors of up to 30%. These levels of calorie intake are frequently 
exceeded by the average US adult. (See Appendix B)

cOMMents and cOMParisOns Of therMOgenic 
suPPleMents

A large number of natural substances have been alleged to have ther-
mogenic properties, but the evidence that they possess these effects is 
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sometimes meager. Popular supplements used in combination that can 
affect metabolic rate or heat production by the body include: caffeine 
containing supplements or beverages (coffee, tea, guarana, coffee bean 
extracts, green tea extracts, etc), green tea catechins or polyphenols 
(EGCG, epi-gallo-catechin-gallate), coffee polyphenols (e.g. chloro-
genic acid), fucoxanthin and naturally occurring amines or alkaloids 
(ephedrine and p-synephrine). It is not possible to describe the different 
strengths of the evidence-base for the use of these various agents, but it is 
clear that p-synephrine is the most researched and useful of these agents. 
While the efficacy of ephedrine in weight control or thermogenesis was 
quite clear, p-synephrine is now the naturally occurring amine (alkaloid) 
of choice for promoting thermogenesis in otherwise healthy people.

I have never been impressed with the evidence-base that was used to 
promote the use of hydroxy citrate as a weight loss agent. Hydroxycitric 
acid (Hydroxycut®) was said to act by inhibition of fat storage with 
suppression of appetite and direct effects on fat metabolism. While the 
evidence for these effects is somewhat questionable, Hydroxycut® has 
recently been removed from the dietary supplement market because of 
the occurrence of serious adverse effects. It had been suggested in what 
I perceive to be a naïve manner, that hydroxy citric acid may divert 
carbohydrates that are taken in the diet away from their accumulation 
and storage as body fat, while promoting the storage of glycogen. These 
arguments are now moot given the recommendations of many people to 
advise consumers to stop using certain types of  Hydroxycut® products.

The FDA reported in a news release (May 1, 2009) that they had 
received 23 reports of serious health problems as a consequence of 
the use of certain  Hydroxycut® products. These serious side effects 
included jaundice, evidence of liver toxicity with elevated liver enzymes 
and even liver damage to a degree that required liver transplantation. 
One death as a consequence of liver failure was reported to the FDA 
and other side effects included seizures (epileptic fits), cardiovascular 
disorders, rhabdomyolysis (severe muscle damage) and kidney failure. 
The safety and efficacy profile of Advantra Z has resulted in the substi-
tution of this product for some hydroxy citrate containing products. 
“Hydroxycut Advanced” does not have the same degree of research 
support as Advantra Z in weight control tactics. 
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 Certain dietary supplements have been used to suppress appetite 
(e.g. Hoodia gordonii and Caraluma fimbriata) with varying degrees 
of enthusiasm. This promising use of botanicals that may act on the 
hypothalamus to suppress appetite may have been compromised by the 
supply of non-authentic bulk ingredients. Authentic Hoodia is very 
valuable in weight control.

fOrget diets alOne

Controlling weight is very difficult for the average Western person, 
because of the widespread emergence of excessive calorie intake. In 
addition, the wrong kind of food, physical inactivity, and other adverse 
lifestyle factors cause weight gain. If the average American could avoid an 
obsession with fad diets, and focus on a more comprehensive approach 
to weight control, there would be major progress in controlling our 
expanding waistlines. This comprehensive approach must include: 
behavior modification, control of calorie intake, a reasonable level of 
exercise and attention to factors that promote weight control, e.g., restful 
sleep, reduction of stress, and removal of substance abuse, including 
simple sugar (a substance of common abuse in western society).

There has been a recurrent, silly statement from some nutritionists 
that “calories don’t count.” In fact, this misguided notion was put into 
effect on several occasions in the past decade with the introduction of 
absurd ideas such as “lose weight while you sleep”, “eat all you want and 
get thin,” etc. Why does this kind of obvious gobbledygook appeal to 
anyone? The reason is obvious. People afflicted with overweight status or 
obesity are often desperate and will cling at any “straw” to lose weight.

Human nature directs us all to look for an easy way out of a 
problem, and the American consumer is still engaged in the mythical 
and magical thoughts that a weight-loss miracle exists on the horizon. 
Weight control is a serious business requiring resolution and commit-
ment. The time has come to take a couple of steps backwards and look at 
weight management in a rational manner. Advantra Z forms a rational 
adjunct for weight control.
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energY in and Out Of the bOdY

Let us look at weight control as though it is a simple household 
budget. Being under- or overweight is the result of an imbalance in 
energy budgets. In general terms, the underweight person does not eat 
enough and the overweight person has eaten too much or eats enough to 
maintain their weight gain. “Staying fat” does often require high energy 
(food) intake. We talk about energy into the body, but the real discus-
sion is the calorie intake, as a consequence of what kind of food and how 
much food a person eats. Bear in mind that energy balance determines 
weight, but energy cannot be subject to a touch or a feel, and “energy” 
has no weight, as such.

Back to the household budget, if you spend more money on your 
home than the amount of money coming into your home, you will draw 
upon your savings. Over a period of time you will run out of money as 
you cash in your savings. In similar terms, the amount of body fat you 
have is like your savings account, except its value is stored as energy. 
Energy stores in the body are mainly in the form of fat deposits which 
constitute an “ugly savings account.” The savings account of fat can 
receive deposits, or withdrawals and it stores toxins (toxic waistlines).

The “value” of the fat savings account depends on energy balance. 
This is the amount of food you consume (energy in), balanced by the 
amount of energy expenditure. It is very important for an individual 
to understand that the more energy expended from the body the more 
tendency there is to reduce fat deposits. Weight control must involve a 
situation where more energy is withdrawn from the body and less energy 
is put into the body. Please remember that “energy,” in our discussion, is 
the same as the amounts of food and types of selected food.

fOOd as energY

If one was to take food and burn it, then it releases its energy. The 
body “burns” food to make energy. Different types of food contain 
different amounts of energy and the unit of energy is the calorie or kcal. 
The simplest way to arrive at the energy value of food is to calculate the 
number of calories that have come from proteins, fat, carbohydrate, and 



68 PEEL OFF THE WEIGHT

alcohol in the diet. The amount of calories present in different types of 
food should be memorized, i.e. fats carbohydrates and proteins. 

One gram of carbohydrate or one gram of protein contains about 
4+ kcal. In contrast, one gram of fat contains 9 kcal. It may come as a 
surprise to many people that one gram of alcohol contains 7-8 kcal. To 
reinforce the importance of these calorific values, one should appreciate 
that fat by weight contains more than twice the calories of carbohy-
drate or protein, by weight. This observation of the calorie density of 
fat, together with the knowledge that some types of fats are unhealthy, 
led to the “low-fat diet craze” of the 1980’s. These days, we recognize 
that not all fat is bad and more recently we have begun to focus on the 
pre-existing knowledge that not all carbohydrate intake is bad. Let me 
explain.

gOOd fats, bad fats:  
gOOd carbs, bad carbs

The best diet contains a balance of carbohydrates, fat, and protein, 
without useless calories from alcohol. However, the circumstances are 
not quite so simple because we now recognize good carbohydrates and 
bad carbohydrates, in the same way that we have recognized good fats 
and bad fats. The terms “good” or “bad” refer to implications for general 
health. Good carbohydrates are those complex forms of carbohydrates 
that are most often found in fruits and vegetables, in association with 
other vital nutrients such as antioxidants. Fruit and vegetables also 
contain valuable types of soluble and insoluble fiber. Dietary fiber 
promotes general health in many ways.

It is quite confusing for many people to learn that fiber is often 
composed of carbohydrate units; but the carbohydrates in fiber are 
generally not absorbed into the body. Dietary fiber resists digestion by 
the human gastrointestinal tract, in its areas of maximum absorption of 
nutrients (the small intestines).

People are tired of being told that they do not eat enough fruits and 
vegetables, but standard advice for low carb diets often results in limi-
tations in fruit and vegetable intake. This is an unhealthy part of “low 
carb dieting” for many people. A good intake of fruit, vegetables, dietary 
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fiber, berries, nuts, and grains is known to be very healthy. While food 
scientists raise their voices about fruit and vegetable intake and its bene-
fits for health, the U.S. nation continues to turn a deaf ear. Increasing 
fruit and vegetable intake will reduce the occurrence of many chronic 
diseases, including heart disease, inflammation, and cancer. 

 iMbalances in bOdY energY

While as many as 500 million people worldwide are starving, the 
major problem in industrialized nations is overindulgence in too much 
of the wrong kind of food. Our biosphere is experiencing a major imbal-
ance in food (energy) availability while our bodies fight to maintain 
energy balance. In the first week of January, 2005, the USDA added 
some “cute,” new recommendations to the “Food Pyramid Guide” by 
focusing on reduction of calorie intake in the American diet. I believe 
that the USDA should dismantle the “Food Pyramid” and start again.

Health and wellbeing demands balance in many domains of our 
lifestyles and our over nutrition is precipitating a group of diseases of 
dietary excess. These diseases include obesity, Type II diabetes mellitus, 
hypertension and hyperlipidemias (high blood cholesterol).

While much focus is placed on obesity itself, it is the obesity-related 
or associated disorders that often result in premature death or disability. 
About 70 million Americans have the Metabolic Syndrome X, where the 
obvious presence of being overweight is variably associated with high 
blood pressure and high blood cholesterol. These disorders are linked 
together by an underlying problem with the function of insulin, where 
the tissues of the body become resistant to the actions of insulin (insulin 
resistance).

Energy intake and food preferences are an important part of our 
understanding of the obesity epidemic and its associated disorders, such 
as Syndrome X. There are large differences in requirements of food 
(energy) intake from one person to the other. These differences in energy 
needs are caused by many factors, of which the most important include: 
age, gender, the amount of physical activity, etc. There is a measure of 
body fat used by scientists, called the fat-free body mass, which deter-
mines energy needs. If one looks at the combined influence of fat free 
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body mass, age and sex, together, one can explain the bulk of the differ-
ences that exist among people, in terms of their resting metabolic rate. 

MetabOlic rate Of the bOdY

The resting metabolic rate relates to energy burned in keeping the 
body “ticking over,” with its normal chemistry of life. The chemistry 
of life needs energy to function effectively for health. While readers 
without a science background may be confused by terms, the resting 
metabolic rate is simply a measure of the energy expended by the body 
to maintain its own basic functions and internal balances (homeostasis). 
One simple analogy would be the amount of energy or food required to 
keep the body “ticking over”, like a car engine running while stationery.

The stationary car needs energy (gasoline) to run while stationary, 
but much less gasoline is required for the stationary, idle engine than the 
engine action that creates motion for the car. People in western nations 
are becoming quite idle. This means that the resting metabolic rate in 
humans is very often the greatest contributor to total daily energy expen-
diture of the human body! Furthermore, the more idle the “running 
automobile” or the living human body, the more the resting metabolic 
rate is the greatest contributor to total energy expenditure. In our idle 
Western society, our resting metabolic rate is emerging as our only way 
of burning energy!

Understanding these basic principles must help people to under-
stand how lack of exercise is sending our energy equation “out of whack”; 
and it is pushing us to a state of fat storage (energy storage), resulting in 
obesity. There are many factors that cause the body to develop an “over-
weight status” and even more factors that act to cause a perpetual state of 
obesity. If only one message can be made clear, it is the amount of food 
and the type of food eaten that are very important factors to control in 
a new comprehensive plan to combat obesity. 

the energY equatiOn Of the bOdY: revisited

The body prepares itself for the unavailability of food (energy) 
by storing reserves in the form of glycogen and fats (triacylglycerols). 
Energy from food permits the body to do its daily chores of running 
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the chemistry of life and letting humans move around in an intelligent 
manner.

Intelligence demands order. The body has many complicated ways 
of balancing its ability to “work,” by exerting precise control mecha-
nisms within the mind and body (“bodymind,” or “mindbody”). No 
matter how clever a living system becomes at setting limits for energy 
balance, many things can go wrong with the delicate balance of “energy 
in and out” of the body. Excessive energy input into the body is stored 
as fat and we come obese. Lack of energy expenditure makes us fat. This 
is the relevance of the “energy equation of humankind.”

iMPerfect laws Of PhYsics,  
but Perfect bOdY functiOns?

Nature has a way of outsmarting scientific principles that some 
may believe are “written in stone.” Sometimes, I wonder if the makers 
of dietary supplements and weight control aids want to acknowledge 
scientific principles? The first law of thermodynamics states that energy 
cannot be created or destroyed. This means that energy or calories in the 
form of food do matter in the energy balance equations. In other words, 
“Calories Do Count.”

A calorie is a calorie, is a calorie… and anyone who believes that 
“calories do not count” in weight control tactics should join the “Flat-
Earth Society.” While it is readily recalled that energy gets into the body 
in the form of food, it is often forgotten that most energy leaves the 
body in the form of heat due to processes of food breakdown (burning 
food or catabolism).

Although the first law of thermodynamics is easy to understand, the 
second law is a little more complex. The second law of thermodynamics 
tells us that all processes involving energy have a tendency to move in 
the direction of “maximum entropy.” The notion of “entropy” provides 
a confusing circumstance for many people. Entropy is best understood 
as energy present in a system that cannot be made available to perform 
work that may be considered useful. Useful uses of energy include the 
energy support of the chemistry of life (basic body metabolism), move-
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ment (exercise), and energy that is required for breakdown and use of 
food eaten in the diet.

The simple way of looking at energy balance is to consider how 
changes in body energy stores relate to energy input and output from 
the body. Thus:

The difference between energy  Change in the 
     energy stores
intake (food eaten) and energy  = made by the body 
     in the form 
out (utilization of food for energy) of glycogen and fat

Of course, food has its energy stored in special chemical configura-
tions. The body has to take the energy out of food to put it in a form 
where it can use the energy. The nutrients in food contain the chemical 
configurations to which I refer. These configurations form carbohy-
drates, proteins and fats which are burned (oxidized) by the body to 
provide energy for use by the body. The healthy diet contains a balance 
of fat, carbohydrate and protein intake that assists in the achievement of 
energy balance (energy in and out of the body).

Our Partial understanding Of energY  
intO and Out Of the bOdY

The many factors that control energy balance in the body remain 
only partially understood. This means that the application of “concrete” 
physical principles can be expected to be rewarded only by unpredict-
able outcomes. In the “body-weight-set-point” theory, the body seems 
to defend a particular body weight even in the presence of energy defi-
cits. To throw another “spanner in the works” is easy when one embraces 
the “body-weight-settling-point theory.” The “settling theory” takes 
account of body weight and composition changes that occur over a 
human’s lifetime. For example, women have more fat than men and a 
general increase in body weight occurs between the ages of thirty and 
sixty-five years, approximately. Thus, what the body may defend in early 
life as its own desired weight is subject to change over a lifetime. This 
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explains why one diet cannot fit everyone’s needs. The “one size fits all” 
concept in clothes is ridiculous and it is equally ridiculous if applied to 
diets for weight control. 

In this discussion, we can add to the many variables that change 
body weight and body composition over our lifetime – almost ad infi-
nitum. For example, appetite, total energy expenditure from the body 
and digestive function that assimilates food (energy) are all known 
to change with age. Aside from these “clever” scientific observations, 
economic factors change with age. Can our elderly population afford the 
best diet and what about our underprivileged sector of society?

Our society is not equipped to deal with the special nutritional 
needs of our elderly population and some of our elderly may not even 
know how to deal with their own needs. “Au contraire,” how could 
we expect that our kids could handle their nutritional needs without 
education and appropriate oversight of their eating habits by parental 
guidance? Just watch “Kids’ TV” and you may lose control over your 
own use of junk food! Junk food entices everyone to eat beyond their 
own satiety signals, as does alcohol (a relatively useless source of excess 
dietary energy!). Poverty is a key predictor of obesity in the USA.

fOOd Preference and calOrie intake  
are bOth iMPOrtant

There are studies in the medical literature which show that calorie 
counting in the diet may provide a disincentive for some people on a 
weight-reducing diet. In fact, it is difficult to run one’s life by numbers 
and regimentation. With a little bit of practice, many people can look 
at any plate of food and estimate the number of calories in the meal. 
Simple skills at estimating calorie intake do not require detailed records 
of calorie counting, but some basic information about the food energy 
values should be committed to memory.

In simple terms a teaspoonful of table sugar contains 25 calories 
whereas a teaspoonful of fat or oil contains 50 calories. An ounce of lean 
meat contains about 50 calories, but if the meat has a medium fat content, 
the calorie content increases to 75 calories per ounce. High fat meats such 
as bacon or marbled sandwich meats contain about 100 calories per ounce. 
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One half of cup of average vegetables contains about 25 calories and a 
portion of unsweetened fruit contains about 50 calories. These numbers 
refer to modest portions. With this knowledge in mind, an important 
issue is to take a balanced amount of good fat, good carbohydrates and 
good protein in a meal that has a “reasonable portion size.”

understanding hunger, aPPetite, and satietY…
The amount of food that someone eats and their selection of 

different types of foods are controlled by clever body and brain func-
tions. These mind and body (mindbody) functions are influenced 
greatly by social and behavioral factors. Indeed, hunger and appetite 
are controlled in a complicated manner by many body signals and brain 
functions. The overall combination of these complicated body functions 
work to balance energy storage by the body (fat deposits) with the intake 
of energy in the form of food.

These energy-balancing processes are also influenced by energy 
expenditure from the basic chemistry of life (metabolic rate) and exer-
cise. It is important to have a basic understanding about the role of 
hunger, appetite and satiation in the control of energy balance or imbal-
ance. Energy imbalance most often results in obesity in western society, 
but reductions of energy input into the body can result in weight loss. 

 The word “satiety” refers to a feeling of fullness or satisfaction, most 
often experienced after a meal. A feeling of satiety acts as a prompt or 
signal to make people stop eating. However, many people can learn easily 
to eat beyond their own feelings of satiety. The pleasure of eating can 
override feelings of fullness in “social gluttons”. Almost everyone has eaten 
beyond their level of satiety and such people can easily identify with their 
own dietary excesses. It may surprise many readers to know that the actual 
origin of feeding behavior remains somewhat a scientific mystery.

bOdY regulatiOn Of hunger  
and “feeling full” (satietY)

The body has several ways of helping its own energy balance. This 
means that the healthy body tends to resist storing too much energy (fat 
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deposits). Body mechanisms that control energy intake (food) are very 
intelligent and they must help in “decisions” on how often and how 
much people should eat. The many signals that tell the body to engage 
in measured food intake act mainly through body sensations of hunger 
and satiety. These sensations are controlled by a special portion of the 
brain called the hypothalamus.

When healthy people are free to make food choices, body controls 
work with consistent accuracy. Hunger seems to be a survival instinct 
and it is “in born” in all creatures. Hunger makes us eat to live, but 
appetite is more of a learned response to food.

Many people can experience appetite without any feelings of hunger. 
This means that the pleasure of eating can be so appealing that it can 
occur for enjoyment alone. It is quite understandable why people can 
look for comfort in food because eating is pleasurable. One may begin to 
see how complicated hunger and appetite may be. When one is engaged 
in pleasurable experiences, one can sometimes forget mild hunger and 
totally forget appetite! Equally, when an individual is placed under stress 
then they may not feel like eating. Anxious and worried people often 
lose their appetite, or some gain an appetite! This is feeding for comfort.

diet guidelines 
Many people can shed a few pounds in the short term, but few 

obese individuals achieve or maintain their weight loss targets.
I can start to define dietary principles and recommendations for 

macronutrient intakes in terms of calories and ratios of inclusion (the 
amount and type of fat, carbohydrates and protein in the diet) to combat 
obesity and Syndrome X. The general principles that are applied in a 
diet to combat obesity and Syndrome X involve:

•	 A	reduction	of	carbohydrate	intake	in	the	form	of	simple	
sugars. Up to 40% of the diet can come from carbohy-
drates preferably of the complex type. Induction phases in 
low carb diets with more stringent carbohydrate restriction 
are not harmful, if undertaken only for several weeks or so. 
Prolonged Atkin’s diets are not healthy.
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•	 Eating	foods	with	a	low	Glycemic	Index.	Foods	that	cause	
high swings in blood glucose and promote insulin secre-
tion make Syndrome X worse. Substitution of complex 
carbohydrates and fiber are recommended.

•	 Intakes	of	“healthy	types	of	fats”	can	be	more	liberal	than	
proposed in nationally acclaimed diets, e.g. USDA Food 
Pyramid or American Heart Association recommendations. 
An effective diet to combat Syndrome X may derive 40% of 
its calories from fat, but this fat must be of a healthy type, 
especially Omega-3 fatty acids, or enteric-coated fish oil.

•	 Only	about	10%-15%	of	the	diet	needs	to	come	from	
protein. Excessive protein intake especially of meat or 
dairy origin is linked to many chronic degenerative 
diseases and components of protein (certain amino acids) 
can cause insulin release, at least by promoting gluconeo-
genesis (sugar formation from protein). 

•	 Calories	should	not	be	reduced	below	about	1400	calories	
per day, without medical supervision.

I reiterate my belief that all fixed dietary recommendations possess 
disadvantages or limitations; and I stress the frequent need to obtain 
expert nutritional advice to tailor a diet to an individual’s needs. 

Out of a lack of consensus about diets, I believe that certain issues 
become clear:

1. Calorie control in the diet is mandatory and any diet 
cannot work without exercise, behavior modification and 
change from adverse to positive lifestyle

2. Cutting back on dietary saturated fats and cholesterol (the 
foundation of the AHA diet) is beneficial. This clear fact 
disqualifies some aspects of the original Atkins’ Diet from 
being heart-healthy. In recent times, the value of healthy 
fats of the omega 3 series has been recognized. The AHA 
will not “come clean” on the negative consequences of 
refined carbohydrates, because of their stubborn support of 
the U.S. Food Guide Pyramid. 
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3. Excessive protein intake does not, itself, cause weight 
loss; it is associated with chronic disease (e.g. osteopo-
rosis) and it often comes along with saturated fat. These 
issues tend to question aspects of the Atkins’ or the Zone 
Diet. Furthermore, proteins can be broken down into 
amino acids that will promote insulin secretion. Excessive 
animal protein is best avoided in weight control diets and 
Syndrome X management, but the same may not be true of 
vegetable protein, e.g. soy protein. 

4. The type of fat in the diet is much more important than 
previously recognized. Mono and polyunsaturated fats 
(oils) that are not adulterated (hydrogenated to form trans-
fatty acids) are generally healthy. However, the omega 6 to 
omega 3 unsaturated fatty acid balance is very important. 
It should be as close to 1:1 as possible.

5. Diets to curb insulin resistance must limit simple sugars, 
saturated fats and salt, but may contain more liberal 
amounts of “healthy fat”, with careful concern for their 
calorie content, to avoid weight gain. Protein metabolism 
in the presence of glucose intolerance is often disturbed 
and excessive protein intake may be undesirable. 

6. The “Glycemic Index” of food is an important principle 
that is simple to understand and apply without the need 
for laborious calculations of the Glycemic Index of various 
foods. This index measures the ability of any given food to 
shoot up levels of blood glucose and insulin. 

7. Selected dietary supplements and functional foods are of 
value in the “first-line attack” against the components of 
Syndrome X, e.g. dietary fiber, beta glucan fractions of 
soluble oat fiber, soy protein, chromium, alpha lipoic acid, 
antioxidants and omega 3 fatty acids (e.g. Syndrome X 
Nutritional Factors, www.naturalclinician.com). 

8. Authentic Hoodia gordonii may be a major factor in 
controlling calorie intakes in the diet and Advantra Z is a 
valuable thermogenic supplement.
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Overall, my dietary recommendations to combat obesity and/
or Syndrome X do not exist as “stand-alone” interventions. Leading 
healthcare organizations and many researchers stress that weight control 
programs must incorporate lifestyle, behavior change and perhaps other 
natural options. Repetition is necessary for education

behaviOr MOdificatiOn and  
guidelines fOr weight cOntrOl

I stress that successful weight control can only occur by modifi-
cations of poor day- to-day habits, especially eating behavior. Many 
individuals have developed eating habits that work against efforts to 
control calorie intake and promote exercise. Several specific suggestions 
can be made on behavior modification as part of a weight control plan:

•	 Recognize	calorie	contents	of	various	foods	and	establish	
a target for calorie intake. It is necessary to review on a 
regular basis whether or not calorie intake goals are met.

•	 Choose	low	calorie,	low	glycemic	index	foods,	and	if	
snacking is planned then healthy, reduced-caloric snacks 
must be used.

•	 Avoid	“temptations”	or	external	influences	that	precipitate	
eating. Plan what you want to eat rather than selecting 
from set menus and prepare only as much food as meets 
the calorie goals that have been set.

•	 Think	about	calories	not	about	food	and	treat	yourself	for	
meeting the calorie intake. Do not use food as a reward. 

•	 Heighten	your	awareness	of	body	feelings	that	make	you	
eat. Do not eat past hunger signals. Pause during a meal 
and ask yourself if your appetite is satisfied. 

•	 Use	your	imagination	creatively.	Imagine	that	you	feel	
lousy after overeating – remember the feeling. Look in a 
mirror when you want to binge or imagine that you have 
just eaten.

•	 Do	not	take	two	steps	forward	and	three	back.	Accept	
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occasional failures and never permit them to be an excuse 
to give up.

•	 Solve	the	problem	with	a	greater	awareness	of	your	ability	
to reason. Do not succumb to victimizing statements about 
weight.

•	 Every	failure	must	be	a	lesson	learned.	Educate	yourself	
about nutrition and lifestyle or review what you already 
know.

•	 Work	on	avoiding	the	“sweet	tooth.”
•	 Do	not	set	unrealistic	weight	loss	goals.

SLeeP DePrIvAtIOn AnD StreSS tenD tO 
PrOmOte weIGHt GAIn (See Holt, S., Sleep 
naturally, wellness Publishing, 2003). tOXInS StOreD 
In BODy FAt mAy CAuSe Or AGGrAvAte 
weIGHt GAIn (tOXIC LIPOGeneSIS).

ExERcIsE

Exercise can make important contributions to all aspects of physical 
and mental well-being. If there was a true “health panacea,” one may 
choose exercise as the first-line option. Before commencing an exercise 
program, it is important that the individual check with his or her physi-
cian or professional trainer. A physician should be able to give some 
advice about the type and amount of exercise that is ideal, but certified 
professional trainers or physiotherapists are often more knowledgeable 
about exercise tolerance and the matching of different types of exercise 
to physical or health needs. 

There are some misconceptions about the role of exercise in life-
style. An individual may set an expectation that is too great, and it is 
known that an individual’s ability to undertake an exercise depends on 
his or her physical condition, age and general health. Unlike sportsmen 
or women who need to train very arduously, most individuals should 
not push exercise to the limits. 
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eXercise and glObal well-being

Physical exercise becomes increasingly important for health, espe-
cially as the nation ages. Unfortunately, the odds are sometimes stacked 
against the engagement of exercise by mature people. However, the good 
news is that health can come from modest daily exercise. Medical experts 
usually advise that people over the age of 50 years should have at least 
30 minutes of exercise per day; and even gentle exercise is health-giving 
(e.g. walking, simple household chores, etc.). 

Exercise may be best undertaken in a gymnasium where supervi-
sion can occur. However, all kinds of exercise are healthful, including 
walking, cycling, swimming or tending to jobs around the home. It is 
useful for individuals to understand the basic kinds of exercise and their 
relative benefits, but all forms of exercise can help to maintain well-
being (Table 6).

weIGHt LOSS FACILItAteS eXerCISe. “ACtIvIty” 
BurnS FAt. tHermOGenIC AIDS mAy AmPLIFy 
weIGHt LOSS AnD ADvAntrA z SuPPOrtS 
muSCLe mASS.
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tyPeS OF eXerCISe AnD tHeIr BeneFItS

Type Specific Benefits Examples

Flexibility (stretch) 
exercises

Increases range of 
movement and helps 
prepare for strenuous 
exercise 

Stretch routines

endurance training Improves heart and 
breathing functions;
Prevents Syndrome 
X and maturity onset 
diabetes mellitus;
may prevent stroke, 
heart attack and 
some types of cancer.

walking, running, 
swimming, cycling

Strength training Builds muscles 
and benefits body 
metabolism;
Affords good control 
of blood sugar useful 
for weight control;
very important to 
combat Syndrome X;
Prevents thin bones 
(osteoporosis)

weight training, 
bowflex training, 
resistance machines

Balance exercises A major part of injury 
prevention and very 
important in the 
elderly where osteo-
porosis and injuries 
spell trouble

extension of the 
limbs with balance

Special exercises yoga and tai-chi many health benefits

Table 6. Types of exercise and their potential benefits.
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ManY beneficial OutcOMes Of eXercise (suMMarY)
Exercise has a direct beneficial effect on the heart, lungs, muscles, 

joints and bones. It is a very important adjunct to diet in a weight loss 
program where calories need to be expended and fat accumulation may 
diminish. Exercise is an important aid to rehabilitation following any 
illness. If exercise is sustained for at least 15 minutes on a daily basis, it 
results in improvements in cardiovascular and respiratory functions of 
the body. In addition, exercise helps to combat insulin resistance, lower 
blood sugar; and it prevents Type II diabetes mellitus and Syndrome X.

Routine daily exercise and workouts have a preventative benefit in 
terms of respiratory and circulatory diseases. Exercise increases circula-
tion and improves muscle tone and strength. It is possible to benefit 
from exercise in many different forms, including walking, housework, 
jogging, biking, swimming or doing a series of stretching exercises.

Regular exercise, even if it is not strenuous, will help burn calories 
and play an important adjunctive role in dieting and the management 
of obesity. Thus, exercise is a great helper in weight control and the 
combat against Syndrome X. There is a common misconception that a 
“workout” has to be very strenuous in order to burn calories. This is not 
necessarily the case, especially for the reformed “couch potato.” 

a cOntrarian thOught: stress and weight gain

One could reach some contrarian opinions about weight control 
while reflecting on the role of stress in causing obesity. It is right to 
assume that periods of relaxation, interspersed with exercise may be very 
important in controlling weight gain – a factor not “stressed” in obesity 
management. In other words, sitting and worrying about not going to 
the gymnasium may be more dangerous than skipping the odd visit!

There are clear biochemical explanations why stress causes obesity, 
weight gain and Syndrome X. When the stress hormone cortisol is 
released, it releases sugar and fatty acids into the bloodstream. Blood 
sugar rises stimulate insulin production and cause secondary rises in 
blood pressure and blood cholesterol. Being somewhat “laid back” 
mentally is clearly an advantage for heart health and these observations 
reinforce the idea of controlling the stress-producing Type A behavior 
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that creeps into many American lives. Type A (“hyper”-behavior) is a 
risk for heart attack. Sleep deprivation causes stress.

keePing weight Off

The joy of losing weight in the short term is often accompanied by 
the disappointment of stubborn persistence of extra pounds (plateau), or 
weight regain in the intermediate to long term. This failure of weight loss 
strategies haunts the management of weight control. Some studies show 
that as many as 80% of dieters who are initially successful in losing body 
weight will regain their weight. Some dieters even finish up “fatter” after 
their “diet” in comparison to their status before their weight loss tactics. 
Plateau effects experienced during weight control or “yo-yo” weight regain 
is most likely to occur in individuals who have used “diet alone” to control 
their weight. This is where thermogenesis can help (Advantra Z).

Although there are many behavioral aspects of weight control that 
contribute to weight gain, there are also changes in body physiology 
during weight loss that will cause persistence of the flab or its recurrence. 
We have learned that studies of people who have successfully controlled 
their weight show the importance of behavior modification, exercise and 
positive lifestyle changes in sustained weight loss. In recent times, the 
value of support groups in weight control strategies has become increas-
ingly apparent, e.g., Weight Watchers. Psychological support for weight 
control is a key partner of behavior modification, for the successful 
“dieter.”

bOdY cheMistrY and PhYsiOlOgY  
that resists weight cOntrOl

Many changes in body physiology occur with weight loss. One 
important change with weight loss is a decrease in energy output by the 
body. It makes sense to recognize that a body carrying less weight would 
require less energy to operate. When weight loss occurs, about two thirds 
of the weight loss comes from fat loss, but about one third comes from 
muscles or fat-free body mass (FFM). The energy requirements to keep 
the chemistry of life going are known as the “resting metabolic rate.” 



84 PEEL OFF THE WEIGHT

This important expenditure of energy in the resting metabolic rate is 
determined mainly by the FFM (fat-free mass) of the body. Diets that 
do not erode the fat-free mass (FFM) of the body are to be preferred in 
weight control strategies. 

Understanding the changes in body physiology that occur with 
weight loss permits us to really understand the importance of exercise 
in sustained weight control. Of course, net energy intake should be 
controlled (lower calorie intake or “diet”), but increased physical activity 
plays a key role in sustained weight loss. If exercise (“getting on the 
move”) is not addressed, then weight control may plateau or fail.

The degree to which energy output may decrease with weight loss 
varies greatly from one person to the other. This means that those people 
who have greater conservation of energy with weight loss will need more 
lifestyle changes for successful weight control. These changes involve 
more exercise. Individuals who conserve energy and conserve their fat 
stores are at an increased risk of the diet “yo-yo” or “plateau” effects.

It is reported that loss of weight in obese or overweight people 
causes a reduction of the ability of the body to “burn fat” (oxidize fat). 
If less fat is oxidized, while fat is still taken in the diet, there will be a 
great tendency for fat to be stored in the body. This is one reason why 
low carbohydrate diets fail in many people and a reason to use “thermo-
genesis promotion”.

tHermOGeneSIS wItH ADvAntrA z mAy Be 
vALuABLe In OverCOmInG PLAteAuS OF StuB-
BOrn, PerSIStent weIGHt. ADvAntrA z mAy 
ASSISt In retentIOn OF muSCLe mASS.
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AFTERWORD

MEDICAL practitioners and obese individuals are becoming 
increasingly disenchanted with promises of new diets, new 

drugs, and new dietary supplements for weight control. The American 
public must now be tired of being told that they are overweight, obese, 
and unfit. Weight control is now a very “serious business” as there is 
increasing recognition that weight gain poses a major threat to the 
health and well-being of modern humankind. Obesity is accompanied 
by many “ugly” disease companions. One could fill a page of text with 
the complications and disease associations of obesity. No longer can we 
think about our overweight status in a unitary manner.

The tragic epidemic of the Metabolic Syndrome X is a terrifying 
threat to western society. About 70 million American people have the 
variable combination of excessive fat storage in the body, associated with 
high blood cholesterol, and high blood pressure. This constellation of 
problems is linked together in the Metabolic Syndrome by the frequent 
occurrence of resistance to the hormone insulin.

Just losing weight, just lowering blood pressure, just lowering blood 
cholesterol, or just treating glucose intolerance are not enough to reduce 
premature death and disability that is frequently encountered in the 
Metabolic Syndrome X. Therefore, the overweight individual or obese 
person has more to think about than merely waistline reduction. Weight 
loss is no longer a primary, cosmetic issue. Obesity is a major challenge 
to health, and this disease “hangs out” with many health challenging 
problems.

No wonder many overweight people have become desperate when 
they respond to the promises of a new, effective, weight control strategy 
that does not deliver the required outcome. The majority of people who 
adopt any weight control diet will regain weight, often within a year 
after the initiation of the diet. Diets are not stand-alone interventions 
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for weight control, and equally, drugs or dietary supplements are not 
consistently effective when used alone to fight the flab. Effective weight 
control has to have a primary initiative of health, not just weight loss. 
Weight control is a function of healthy lifestyle, calorie controlled diets, 
with the selection of healthy foods, and expenditure of energy by the 
body with appropriate levels of exercise. Behavior modification is a 
key issue for sustained weight control. The examination of groups of 
individuals who have successfully controlled their weight over extended 
periods of time reveals that these individuals have taken a multi-pronged 
approach to weight management.

A pivotal issue in weight control is looking at the amount of energy 
taken into the body in the form of food. A significant proportion of 
the U.S. nation has engaged in wishful thinking when they accept 
the nonsensical statement that: “calories do not count.” A calorie is a 
form of energy derived from food that can be stored by the body as fat. 
Weight control must go “back to basics” with resolution and commit-
ment for weight control in the obese individual. Advantra Z promises 
thermogenesis, enhanced lipolysis, energizing effects and retention of 
lean body mass (Appendix A). The whole issue of calorie restriction 
may be involved in antiaging strategies or the promotion of longevity 
(Appendix B).

my reIterAtIOnS OF BASIC PrInCIPLeS FOr 
weIGHt COntrOL Are IntentIOnAL eCHO-
LALIA In OrDer tO DISPeL FALLACIeS AnD 
mytHS ABOut weIGHt COntrOL. — StePHen 
HOLt, 2009
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APPEndIx A: 

ADvAnTRA z

PrOduct descriPtiOn

The manufacturers of Advantra Z describe this product as an extract 
of citrus fruit that contains a family of adrenergic amines (predomi-
nantly beta-sympatomimetics). These amines are reported to stimulate 
body metabolism and facilitate the utilization of energy substrates by the 
body. It is reported that such amines may enhance the uptake of amino 
acids into muscle and increase fat breakdown (lipolysis). Other described 
benefits of Advantra Z include possible hunger suppressant actions and 
mood enhancing effects. Advantra Z is the only patented form of Citrus 
aurantium that is sold as an adjunct to weight control and physical perfor-
mance. Advantra Z has been used for more than one decade as a dietary 
supplement with a high degree of tolerability, overall safety and reported 
efficacy in some clinical studies and in many consistent anecdotal reports. 
This information constitutes third party comments and may not always 
be present on the label of Advantra Z containing products.

aPPlicatiOns as a dietarY suPPleMent

Advantra Z carries several patents and it has been used to attempt to 
cause the following actions on body structures and functions.

•	 Stimulation	of	thermogenesis
•	 Adjunctive	weight	reduction
•	 Increases	in	the	ratio	of	lean	muscle	to	total	body	mass
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•	 Improvement	in	athletic	performance
•	 Appetite	suppressant	effects

The evidence base for these effects appears to be emerging in 
contemporary literature but differences in opinion may exist.

MechanisMs Of actiOn

Advantra Z is believed to act by its principal content of p-syneph-
rine. However, Advantra Z may contain other amines including: 
N-methyltyramine, Hordenine, Octopamine and Tyramine. Several 
controlled clinical observations of Advantra Z in humans have shown 
favorable outcome with the use of Advantra Z, which is believed to 
be superior in quality and more predictable in its actions than generic 
forms of Citrus aurantium. A residual medical opinion exists that Citrus 
aurantium could stimulate cardiovascular reflexes, but after more than 
one decade of use, there have been only isolated suggestions that cardio-
vascular toxicity can occur. There is no firm evidence of a direct causal 
relationship between cardiovascular or stroke risk and Advantra Z, but 
this hypothetical circumstance has been debated. In view of this residual 
doubt, Advantra Z should carry a reasonable warning.

There is a supposition that the amine contents of Advantra Z are less 
fat soluble than those found in Ma Huang/ephedra. It is proposed that 
the amines in Advantra Z do not regularly cross the blood brain barrier 
to an extent that may occur with ephedrine (ephedra/Ma Huang). 
Cumulative research implies that Advantra Z has an ability to preferen-
tially stimulate the beta-3 cell receptors with much less impact on alpha 
1, 2 or beta 1, 2 receptors. Pharmacokinetic and pharmacodynamic 
research on Citrus aurantium remains incomplete, a matter that impacts 
the use of many dietary supplements and some over-the-counter drugs. 
These suppositions led to the proposal that Advantra Z may increase 
metabolic rate and favorably affect other body functions without major 
or consistent effects on heart rate or blood pressure, in contrast to Ma 
Huang/ephedra. All medical professionals must understand the possi-
bility of an idiosyncratic response to any dietary supplement or drug, 
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but this is perceived to be an acceptable risk in most areas of therapeutics 
or supplement usage.

cautiOns, warnings

A responsible warning for the sale of Advantra Z would be: To be 
used in states of health and to be avoided in the following circumstances: 

•	 Pregnancy	or	childhood
•	 Moderate	or	severe	hypertension
•	 Individuals	taking	anti-hypertensive	drugs
•	 Individuals	with	a	history	of	abnormal	heart	rhythm	or	irreg-

ular heartbeat
•	 Individuals	with	narrow-angle	glaucoma
•	 Individuals taking monoamine oxidase inhibitor drugs (MAOI)
•	 Individuals	taking	cough	and	cold	remedies	that	contain	

ephedrine related compounds, e.g. pseudoephedrine 
•	 Individuals	taking	any	prescription	medication	must	understand	

that bitter orange may interact with certain prescription drugs 
because it inhibits drug metabolizing enzyme systems. Inhibition 
of some drug metabolizing enzyme systems can result in increased 
concentration of certain levels of drugs in the blood. Some possible 
drug interactions may occur with cancer chemotherapy (etoposide, 
paclitaxel, vinblastine, vincristine, vindesine), antifungal drugs 
(ketoconazole, itraconazole), corticosteroids, cisapride, losartan, 
fexophenadine, calcium channel blockers (diltiazem, nicardipine, 
verapamil), dextromethorphan, felodipine, indinavir, midazolam, 
drugs that prolong the QT interval and agents with significant 
ability to stimulate cardiovascular responses.

•	 Individuals	with		skin	photosensitivity
•	 Dietary	supplements	cannot	be	used	to	diagnose,	prevent	or	treat	

disease. These statements have not been evaluated by the FDA.
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APPEndIx B

CALORIE RESTRICTIOn 
MIMETICS

intrOductiOn

A quest of modern medical practice is to promote longevity (long 
life in good health). Anti-aging medicine is oversubscribed with “band-
aid” approaches in the relentless pursuit of the “fountain of youth.” The 
only intervention that has been shown to extend average and maximal 
lifespan in a wide variety of living organisms is the restriction of calorie 
intake. While genetic manipulations could enhance lifespan, modern 
science has a long way to go before this futuristic intervention can be 
applied. 

There are thousands of articles that focus on the ability of significant 
reductions in calorie intake and their effects on enhancing lifespan and 
reducing the incidence and prevalence of age related diseases. It appears 
that the application of calorie restriction of the order of 30-50% below 
average free-feeding calorie intake may induce an inhibitory effect on 
many aspects of aging, including aging processes in non-human primates 
and most probably humans. Much research has been performed on 
calorie restriction in rodents, but it appears that biological responses to 
calorie restriction are quite similar in primates and other species. 

Despite isolated arguments to the contrary, it seems that calorie 
restriction is an effective longevity promoting strategy for humans, but 
the widespread application of the degree of dietary restriction required 
to retard aging creates compliance problems of an insurmountable 
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magnitude. It is a monumental task to change the eating habits of a 
nation, but the North American continent has a recalcitrant problem 
with “food-portion-size distortion,” resulting in excessive calorie intake. 
This issue is a pivotal component of the obesity epidemic in North 
America, and elsewhere.

There are many proponents of the use of food restriction strategies 
for antiaging, with targets of restriction of food intake of about 40% 
reduction of an average calorie intake of 2,000 calories per day, or 
thereabouts. The first observations of the lifespan enhancing ability of 
calorie-restriction were made more than 70 years ago. These observations 
lay somewhat dormant in the medical literature until the 1950s when 
the pioneer of modern calorie restriction interventions, Professor Roy 
Walford, started to popularize his concepts of the 120 year diet. In 
brief, Walford discussed the advantage of the “high/low diet,” where 
he suggested a combination of “under-nutrition without malnutrition.” 

The proposals of Professor Walford involved the careful application 
of a calorie restricted diet that was “nutrient dense” with the provision 
of vital and essential nutritional cofactors, most notably vitamins 
and minerals with phytonutrients. Interests in calorie restriction have 
accelerated to a point where this approach has generated great interest as 
a research focus for the US National Institute of Aging. Recent research 
has expanded beyond laboratory animals to human interventions using 
dietary calorie restriction or substances that can mimic the biological 
changes that are seen in the presence of significant reductions of daily 
calorie intake (so-called “Calorie Restriction Mimetics”). Conservative 
scientists sometimes demand to see more research into the human 
effects of calorie restriction as an anti-aging strategy, but it seems 
prudent to accept this intervention as a valid, reliable and safe approach 
to enhancing lifespan. (www.naturalclinician.com)

As experimental studies over the past two decades started to define 
the beneficial biochemical and physiological effects of calorie restriction, 
scientists started to propose that there were a variety of substances (drugs 
and natural compounds) that could mimic these desirable effects on 
body structures and functions. In the late 1990s scientists started to 
propose the notion that there were calorie restriction mimetics that 
have anti-aging properties as a consequence of their ability to induce 
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biological changes that occurred as a consequence of direct reductions 
of overall calorie intake. Many experiments involving reduction of total 
calorie intake (up to a level of 70% less than ad libitum dietary intake in 
(free-feeding) animals) show that calorie restriction improves a number 
of biomarkers of aging, with overt evidence of improved general health. 

The use of calorie restriction mimetics, in isolation of significant 
dietary calorie reduction, has the naïve appeal to some of providing an 
�easy option� for longevity promotion, but it seems quite reasonable to 
conclude that the combined use of calorie restriction mimetics with 
tolerable reductions of overall calorie intake would act in a highly 
synergistic manner. This approach seems to be deeply rooted in good 
scientific agreement, derived from almost eight decades of research. 

While one may acknowledge the call for more research on the use of 
calorie restriction as a longevity promoter in humans, the benefits of this 
intervention appear to be well documented and highly credible. A key 
health initiative that has been repeatedly promoted for the U.S. nation 
is an overall restriction of calorie intake, in what have been somewhat 
futile attempts to reverse the obesity epidemic. 

biOlOgical effects Of calOrie restrictiOn

A simple understanding of the biochemical and physiological effects 
of calorie restriction explains why this intervention can extend average 
lifespan (defined as the average number of years that an organism is 
expected to live). There is a major and added bonus to the intervention. 
Calorie restriction induces the prolongation of maximum lifespan 
(defined as the greatest number of years that a living organism can 
survive). 

It is efficient to classify several areas of the biological outcome of 
calorie restriction. These areas include, but may not be limited to, the 
following: alteration of the expression and actions of many key enzyme 
systems that control body metabolism and protein synthesis, reduction 
of the accumulation and removal of damaged protein, modulation of 
normal processes of cell death (apoptosis), modification of the actions 
of chaperone molecules, secondary reduction in protein/sugar cross-
linking (glycosylation), variable reversal of dysglycemia, reduction of 
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chronic inflammation and inflammatory markers, hormetic effects, 
inhibition of glycolysis with insulin sensitizing actions and specific 
influences on genes that alter cell repair or death (e.g. Sir2 gene or the 
human homologous SIRT1 gene). (Table 1, below)

•	 Favorable	effects	on	cardiovascular	structure	and	function,	
with reductions in heart rate, blood pressure, LDL cholesterol 
and triglycerides.

•	 Improvements	in	insulin	sensitivity	and	overall	normalization	
of blood glucose levels. 

•	 Increase	in	protein	synthesis	and	the	elimination	of	abnormal	
proteins from the body. Enhanced action of chaperone mole-
cules which contribute to the synthesis and maintenance of 
essential proteins, with the benefit of enhanced elimination of 
damaged proteins. 

•	 Modulation	of	the	process	of	“orderly	cell	death”	(apoptosis)	
with improvement in the repair and maintenance of integrity 
of DNA. Secondary benefits on transcription. 

•	 Reduction	of	oxidative	stress	to	tissues	by	diminution	of	free	
radical generation in a quantitative and qualitative manner.

•	 Reduction	in	body	temperature.
•	 Reduction	in	body	fat	mass,	including	visceral	adiposity,	with	

concomitant increase in muscle mass.
•	 Beneficial	effects	on	hormonal	secretions	that	tend	to	fall	with	

age, e.g. DHEA and growth hormone.
•	 Improvements	in	brain	function,	including	memory,	cognition	

and perhaps mood.
•	 Spontaneous	enhancement	of	an	ability	to	engage	in	physical	

activity.
•	 Stimulation	of	growth	factors,	e.g.	BDNF,	a	nerve	growth	

factor.
•	 Weight	loss.

Table 1. The bio-physiological and clinical outcomes that have 
been described in many experiments that have utilized calorie 
restriction or in some cases, calorie restriction mimetics.
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Individuals who interpret the data in Table 1 with some degree of 
skepticism should recognize that essentially all species of animals, that 
have had their responses to calorie restriction studied, have shown overall 
parallel biochemical or physiological outcomes. In addition, scientists 
and physicians who are focused on anti-aging medicine have developed 
a consensus opinion that the effects noted in animals are often present 
in non-human primates and humans. 

The support for calorie restriction interventions in longevity 
medicine is bolstered by results from human experiments that involved 
eight scientists who followed a calorie restriction protocol for almost two 
years. In this study, the human volunteers exhibited similar physiological 
changes that were observed in primates who had been subjected to 
similar levels of calorie restriction. These are truly exciting observations 
which are quite compatible with information from population studies 
or epidemiological findings of the health benefits that result generally 
from the retention of a normal or low weight range, as a consequence of 
calorie restriction or moderation. 

calOrie restrictiOn MiMetics

A calorie restriction mimetic can be defined as a pharmaceutical or 
chemical compound or natural agent which has the ability to reproduce 
one or more principal biological effects of calorie restriction. There 
are many putative calorie restriction mimetic compounds which have 
variable effects on body structures and functions (Table 2). It appears 
that these agents can be administered to humans or animals to induce 
substantially similar biochemical or physiological changes that have 
been documented to occur when significant dietary restriction of 
calories has been undertaken. One may assume that there may be great 
inter-individual and intra-individual variation in the human response to 
a calorie restriction mimetic. For example, some of these mimetics may 
have primary effects on genetic controls of aging, whereas others may 
have more specific effects on glucose metabolism. In other words, the 
biochemical versatility of calorie restriction mimetics is quite variable. 

It seems obvious that there is a highly complex cascade of biological 
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events that occurs with calorie restriction, which matches, in part, 
the even more complicated cascade of events that determines aging. I 
have repeatedly reminded myself and other practitioners of Integrative 
Medicine that the power of synergy is a pivotal component of natural 
therapeutics. While many practitioners of biointegrative medicine 
have rejected, in part, the flawed concept of the single drug receptor 
actions in therapeutics, it continues to surprise me that many physicians 
or healthcare givers are using single supplement or natural product 
interventions. For example, resveratrol has been heralded as a key anti-
aging supplement and its effects are likely to be significantly enhanced 
by the synergistic action of other calorie restriction mimetics. 

Against this background, I have undertaken a review of putative 
calorie restriction mimetics which have good scientific agreement for 
their use in longevity promotion. Of course, efficacy is important in 
attempts to mimic the biological actions of calorie restriction, but safety 
is a key issue. Table 2 provides an incomplete list of calorie restriction 
mimetics, but it focuses upon those that appear to be evidence-based 
with credible scientific support for their biological effects in animals or 
humans. Analysis of these putative calorie restriction mimetics, permits 
the rational and logical synergistic formulation of a dietary supplement 
that can be expected to provide nutritional support for the modification 
of body structures and functions that change favorably with calorie 
restriction. 

AgEnT COMMEnT

metformin Increased insulin sensitivity, reduction of 
glucogenesis, inhibition of excessive glucose 
absorption, enhanced glycolysis by increasing 
gene expression that encodes for glucokinase 
and liver-specific pyruvate kinase. modulation of 
stress responses, with the activation of AmPK.



96 PEEL OFF THE WEIGHT

resveratrol* A polyphenol that stimulates Sir2 gene, 
promotes DnA structure and function, 
resulting in reduced or modulated apoptosis. 
Proven anticancer benefits with beneficial 
cardiovascular effects, including potent antioxi-
dant activity. effects on apoptosis are complex, 
operating through mechanisms of hormesis, 
dependent on the ratio of resveratrol to 
other related molecules that alter “pro and 
anti-apoptotic” factors. these latter effects 
are dependent on receptor targets and other 
modulating factors.

Carnosine* A combination of amino acids, which inhibits 
cross-linking of proteins and formation of 
AGes, enhances glutamate action in the brain, 
stimulating nitric oxide with improvement in 
brain function and memory. A classic anti-
aging factor that increases average lifespan, but 
not maximum lifespan in rodents. Arguably a 
calorie restriction mimetic, but it has impor-
tant potential synergistic actions in the natural 
therapeutics of anti-aging.

Avocado* Concentrated dosages of mannoheptulose from 
avocado improve insulin sensitivity and blood 
glucose levels, with thermogenic effects on fat 
deposits in muscle. enhances lifespan in mice.

Gymnema* Alkaloids (gymnemosides) have glucose regu-
lating effects.

2-deoxyglucose Increases insulin sensitivity, reduces blood 
glucose, but toxic in high dosages; and not 
recommended for routine use because of 
narrow window of safety versus therapeutic 
effect.
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Aminoguanidine reduces abnormal protein accumulation, 
prevents glycosylation and reduces AGes

Hydroxycitrate may reduce calorie intake? Largely withdrawn 
because of liver toxicity.

Adiponectin A role in fat metabolism, perhaps mediating the 
effects of calorie restriction.

thiazolidinediones Insulin sensitizing drugs, variable and onerous 
side effects.

Iodoacetate Prevention against toxic metabolites of glucose.

modulators of 
nPy

Calorie restriction stimulates the production 
of the neuropeptide nPy, which stimulates 
normal eating and increases in body weight.

exandin An example of a glucagon-like-peptide (GLP) 
which counteracts the effects of glucagon, 
reduces plasma glucose and suppresses food 
intake, involved in insulin release.

Pyy3-36 A peptide (gut hormone) that inhibits food 
intake by actions on the hypothalamus, with 
secondary effects on glucose metabolism.

Leptin Stimulates fat metabolism and reduces body 
weight. Involved in the hormonal responses 
that occur with calorie restriction. may be 
a principal mediator of the clinical effects of 
calorie restriction.

Alpha Lipoic Acid* valuable antioxidant with insulin sensitizing 
actions.

Cinnamon* methylhydroxychalones are insulin mimetics.
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Acetyl-L-Carnitine* Arguably a calorie restriction mimetic, per se. 
Antioxidant with neuroprotective and ener-
gizing effects. Facilitates mitochondrial function.

mixed 
Antioxidants*

the value of antioxidant protection in anti-aging 
medicine is well established. the synergistic 
use of lipophilic and hydrophilic antioxidants 
provide important synergistic, pro-longevity 
interventions. while arguably classified as 
calorie restriction mimetics, grape seed 
extracts with mixed polyphenols, green tea 
polyphenols, ellagic acid and maritime pine 
bark are antioxidants with specific anticancer 
and beneficial cardiovascular effects. Cancer 
and cardiovascular disease are the two major 
causes of premature death.

Oxaloacetate Specific effects on the Krebs Cycle. Currently 
not an approved dietary supplement ingredient.

Synephrine Calorie restriction causes chronic background 
stress (hormesis) where endogenous amines 
may rise. Arguably, this makes synephrine and 
other amines calorie restriction mimetics.

Table 2. Putative calorie restriction mimetics with brief 
comments about their principal actions. Data derived from several 
reference sources. The asterisk (*) denotes good scientific agreement 
to use as nutritional support for body structures and functions 
that are modified with calorie restriction, excluding those with an 
uncertain safety profile. Prescription drugs are excluded, along with 
biological substances involved in biotechnology research.
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sYnergistic calOrie restrictiOn MiMetics:  
a nOvel anti-aging strategY

It would be misleading to think that there is a magic anti-aging pill. 
I have written and lectured extensively on nutritional factors for anti-
aging, but my recommendations for nutritional interventions is qualified 
consistently by advice on positive lifestyle and the use of multiple 
interventions that can act as longevity promoters in a cooperative and 
amplified manner. This synopsis skims the surface of knowledge on 
calorie restriction mimetics. These substances constitute one of the most 
important emerging fields of anti-aging therapeutics in the next decade. 

Longevity in unquestionably the legacy of positive and healthy 
lifestyle and anti-aging medicine must be defined within the context of 
advanced preventive medicine. Elegant arguments have prevailed where 
the prevention or reduction in prevalence of premature causes of death 
and disability may not have as significant an impact on average and 
maximum lifespan than has been hitherto supposed. However, there 
is no doubt that the prevention of fatal illness and the promotion of 
wellbeing are key initiatives for all practicing physicians. 

While the pages of alternative medicine journals are filled with 
promises of isolated hormonal interventions, dietary supplements and 
other options to promote longevity, the idea of calorie restriction remains 
an important and highly effective approach to anti-aging. Obesity is 
rapidly becoming the number one preventable cause of premature death 
and disability and for no other reason (apart from the obvious), dietary 
calorie restrictions seem to be a very important initiative for many 
societies that engage in excessive nutrition. It seems strange that we 
are talking about the health benefits of “under-nutrition” when many 
billions of people are living with variable degrees of malnutrition. Classic 
scholars of biointegrative medicine in the Victorian era subscribed to 
the importance of the theories of “deprivation and excess,” in terms of 
disease promotion. Perhaps we have overlooked these early foundations 
of medicine?

It is with optimism that I propose the combined use of several dietary 
supplements that can have additive calorie restriction mimetic effects, to 
be used with appropriate lifestyle guidance. I am not optimistic that the 
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active restriction of calorie intake in the diet is an achievable intervention 
for industrialized society, but I believe that the use of natural substances 
that can reproduce the documented benefits of calorie restriction is a 
major advance in the anti-aging field. 

In summary, my recommendations would include the synergistic 
use of formulations of dietary supplements that would include key 
ingredients such as carnosine, resveratrol, gymnema alkaloids, alpha 
lipoic acid, cinnamon and avocado, with the added benefits of grape 
seed extracts, ellagic acid and pine bark polyphenols. It would be highly 
advisable to have longitudinal studies that can assess the benefits of 
calorie restriction mimetics, but it may take many years before, what 
now seems obvious, becomes apparent in “hard-nosed,” scientific 
language. It appears to be increasingly clear that calorie restriction 
mimetic compounds have intrinsic health giving benefits in addition 
to any potential benefits that they may have as a consequence of their 
ability to mimic the biochemical and physiological effects of the dietary 
restriction of calories. (www.naturalclinician.com)

I wish to stress the important work of Walford who did not minimize 
the importance of the avoidance of malnutrition by sustaining the 
quality and quantity of vitamin, mineral, protein, carbohydrate and lipid 
intake, while overall calorie intake is reduced. Against this background, 
I highly recommend that individuals take multivitamin products that 
have phytochemical and mineral cofactors while they attempt to reduce 
their calorie intake. Modern practitioners of Integrative Medicine have 
switched increasingly to complex vitamin sources that have phytonutrient 
and mineral co-factors. (www.naturalclinician.com)

We are reminded often that modern processed food is robbed often 
of vital nutrients and diminishing the intake of the average American 
diet may lead inevitably to at least occult malnutrition. Experts on the 
value of exercise continue to promote the anti-aging benefits of physical 
activity. Recent studies show the beneficial biochemical consequences of 
endurance exercises which enhance metabolic enzyme activity, improve 
mitochondrial function and alter the expression of sirtuins. In addition, 
exercise promotes insulin sensitivity, assists in the prevention of Type 2 
Diabetes and reduces gluconeogenesis. Thus, exercise can be considered 
to have calorie restriction mimetic effects.
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There is a frenetic interest among drug manufacturers for the 
development of calorie restriction mimetics, with their customary 
oversight of “natural calorie restriction mimetics” that have been already 
defined and found to be safe in the human food chain. We have entered 
an age of evidence-based natural therapeutics where we must start to 
correct the underlying complex pathophysiology of aging with holistic 
medical interventions. (www.naturalclinician.com)
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