


The following information is a brief compilation and summary of a very important 
but poorly understood topic in medicine involving longevity.   

The only thing ever shown to actually increase lifespan has been caloric restriction.  
Insects, mice, rats and even monkeys, when kept on a caloric restricted diet, 
experienced an increased lifespan compared to those given free rein on what they 
wished to consume.  Multiple studies in the 1970’s and 1980’s concurred that caloric 
restriction indeed increased lifespan predictively.   

Many of these studies on caloric restriction had measured various blood parameters 
and the consistent observation was virtually all parameters measured decreased in 
values.  Interestingly, Growth Hormone (GH) was the one parameter that 
consistently increased with caloric restriction.  And as a result, it was GH that 
garnered the vast majority of attention in the newly developing and publicly 
popular field of “anti-aging” medicine. 

A physician named Dr. Daniel Rudman published a paper in the NEJM in July 1990 
which attempted to explain the cause of increasing lifespan associated with caloric 
restriction and attributing the observed parameters to the increase in GH.  With 
caloric restriction, GH rose predictively as had been observed in previous research.  
But other measured parameters were noted to consistently decrease in these same 
original studies, including cortisol, insulin and IGF-1.   

 

Because GH was the only parameter which consistently increased with caloric 
restriction, Dr. Rudman postulated the benefits of caloric restriction were directly 
correlated to the only increasing blood measurement, specifically the increase in GH 
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achieved with the caloric restriction.  Based on the observation and the postulate, 
GH became the focus and the craze with everyone wanting to start GH for “anti-
aging” purposes.  The promise of increasing lifespan without having to undergo 
uncomfortable levels of caloric restriction for years was just too appealing.  But 
unfortunately, the premise of his hypothesis was flawed.  By focusing on the only 
parameter increasing with caloric restriction, Dr. Rudman ignored the more 
important correlation, that IGF-1, cortisol and insulin DECREASED with caloric 
restriction. 

Rudman’s failure to recognize the significance of the decrease in IGF-1, cortisol and 
insulin and attributing the decline as a part of ageing early on in the anti-aging 
movement contributed to the formation of this myth.  As noted on the opening 
paragraph of his study, Rudman attributed the “declining activity of  IGF-1 with 
advanced ageing”.  With GH being the one consistent parameter that increased in 
the blood chemistries associated with caloric restriction leading to an increased 
lifespan, the focus became on increasing GH levels. It was GH exclusively which was 
felt to be the reason for the longer lifespan.  And so began the anti-ageing movement 
and the explosion in the use of GH replacement. 

Rudman assumed that IGF-1 levels declined with ageing while accurately observing 
the increase in GH during caloric restriction.  It was further observed that as GH 
levels were synthetically elevated by exogenous introduction (injection therapy, etc), 
IGF-1 also increased.  The myth began to take shape that increasing GH would lead 
to an increase in IGF-1.  And in time, the myth grew that the only way to insure GH 
levels were adequate was to make sure IGF-1 was increasing.  This myth became the 
single parameter throughout the clinical world upon which physicians would come 
to rely on to assess efficacy of therapeutic levels of GH leading to a longer life. 

Dr Rudman had made a critical mistake in logic, failing to recognize the 
diametrically opposed responses achieved from caloric restriction versus GH 
therapy: 

- Caloric Restriction: GH increases.  Insulin, cortisol and IGF-1 decrease. 
- GH injected: GH increases.  Insulin, cortisol and IGF-1 INCREASE! 

By ignoring that caloric restriction led to a decrease in IGF-1, cortisol and insulin, 
while GH increased at the same time, millions of people were dis-serviced.  This 
critical difference is the reason that most people have experienced actually 
worsening health after a few years of GH use including developing 
cardiomyopathies, hypertension, diabetes, cancer, carpal tunnel syndrome and a 
much earlier death.  

In fact, some of the leading physician proponents for the use of GH therapy in the 
1990’s died in their 60’s due to their use of GH as clearly observable by the 
morphological changes observable in these individuals over time.  These changes 
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described in the literature include elongated fingers, Cro-Magnon sloping forehead, 
cardiomyopathies, etc. 

The rest of this document will show how the literature clearly associates the increase 
in IGF-1 with cancer.  And will conclude with a discovery where the exact benefits 
of caloric restriction can be mimicked without caloric restriction, achieving the true 
benefits of increasing your own bodies GH, while actually decreasing IGF-1. 

This topic is further discussed and is the subject of Chapter 11 of Dr. Rashid A. 
Buttar’s international best-selling book, “The 9 Steps to Keep the Doctor Away”. 

------ 

Calorie restriction, or caloric restriction (CR), is a dietary regime thought to improve 
health and slow the aging process by limiting dietary energy intake. Calorie restriction is 
a common measure found in several dietary regimens, including the Okinawa diet [1] and 
the CRON-diet. 

The Known Positive effects of Caloric Restriction 

In human subjects, CR has been shown to lower cholesterol, fasting glucose, insulin and 
blood pressure In CR, energy intake is minimized, but sufficient quantities of vitamins, 
minerals and other important nutrients must be eaten. 

A small-scale study in the US at the Washington University School of Medicine in St. 
Louis studied the effects following a calorie-restricted diet of 10-25% less calorie intake 
than the average Western diet. Body mass index (BMI) was significantly lower in the 
calorie-restricted group when compared with the matched group; 19.6 compared with 
25.9. The BMI values for the comparison group are similar to the mean BMI values for 
middle-aged people in the US.[2] 

All those on calorie-restricted diets experienced reductions in BMI after starting their 
diet. Their BMIs decreased from an average of 24 (range of 29.6 to 19.4) to an average of 
19.5 (range of 22.8 to 16.5) over the course of their dieting (3-15 years). Nearly all the 
decrease in BMI occurred in the first year of dieting. It was found that the average total 
cholesterol and LDL (bad) cholesterol levels for calorie-restricted individuals were the 
equivalent of those found in the lowest 10% of normal people in their age group. It was 
found that the average HDL (good) cholesterol levels for calorie-restricted individuals 
were very high—in the 85th to 90th percentile range for normal middle-aged US men. 
These positive changes in calorie-restricted individuals were found to occur mainly in the 
first year of dieting. [2] 

"The calorie-restricted group also fared much better than the control group in terms of 
average blood pressure (100/60 vs. 130/80 mm Hg), fasting glucose, fasting insulin (65% 
reduction), body mass index (19.6 ± 1.9 vs. 25.9 ± 3.2 kg/m2), body fat percentage (8.7% 



CLINICAL PROFILE OF Drops of Life™ ND-01 
 

 - 5 - 

± 7% vs. 24% ± 8%), C-reactive protein, carotid IMT (40% reduction), and platelet-
derived growth factor AB."[3] 

It was found that the calorie-restricted group had remarkably low triglyceride levels. In 
fact, they were as low as the lowest 5% of Americans in their 20s. This is more 
remarkable when it is noted that the calorie-restricted individuals were actually aged 
between 35 and 82 years. Both systolic and diastolic blood pressure levels in calorie-
restricted group were remarkably low, about 100/60, values normally found in 10-year-
old children. Fasting plasma insulin concentration was 65% lower and fasting plasma 
glucose concentration was also significantly lower in the calorie-restricted group when 
compared with the comparison group." The comparison group's statistics aligned 
approximately with the US national average on the dimensions considered.[4] Fasting 
plasma insulin levels[5] and fasting plasma glucose levels[6] are used as tests to predict 
diabetes. "[The researchers also] found that excessive calorie restriction causes 
malnutrition and can lead to anemia, muscle wasting, weakness, dizziness, lethargy, 
fatigue, nausea, diarrhea, constipation, gallstones, irritability and depression. The study 
was published in the March 2007 issue of the Journal of American Medical 
Association."[2] 

While compelling, these studies used borderline overweight (BMI>25) subjects as 
controls, which is the average in some countries but not in others. It remains unclear 
whether the same effects would also be observed if non-overweight subjects were used as 
controls. 

[edit] Improved memory 

A 2009 research paper showed that a calorie restricted diet can improve memory in 
normal to overweight elderly. The diet as well resulted in decreased insulin levels and 
reduced signs of inflammation.[7] Scientists believe memory improvement on that 
experiment was caused by the lower insulin levels, because high insulin levels is usually 
associated with lower memory and cognitive function.[8] 

[edit] Negative effects 

[edit] Underweight 

Being on a CR diet can lead to an individual becoming underweight. One study has 
shown that having a BMI lower than 18 is associated with significantly increased 
mortality from noncancer, non−cardiovascular disease causes. The results were the same 
when not for accounting those who were underweight because they might have been 
already sick or were smokers. However, the study focused solely on BMI and did not 
look specifically at diet.[9] 

[edit] Muscular atrophy 
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When in Starvation mode the body burns lean tissue and muscle in order to conserve fat 
reserves.[10] That combined with low protein/carbohydrate intake can result in Muscular 
atrophy which leads to lower quality of life. 

[edit] Lack of essential nutrients 

When reducing calorie intake some may also reduce the intake of essential nutrients. 
Especially fat-soluble vitamins, which require fat for proper absorption and others 
generally associated with high calorie foods, like nuts, meat and dairy products. 

[edit] Abnormal hair growth 

When undernourished the body slows the growth rate of hair and nails.[11] 

[edit] Neuroglycopenia 

Hypoglycemia can lead to neuroglycopenia. 

[edit] Research history 
In 1934, Mary Crowell and Clive McCay of Cornell University observed that laboratory 
rats fed a severely reduced calorie diet while maintaining vital nutrient levels resulted in 
life spans of up to twice as long as otherwise expected. These findings were explored in 
detail by a series of experiments with mice conducted by Roy Walford and his student 
Richard Weindruch. In 1986, Weindruch reported that restricting the calorie intake of 
laboratory mice proportionally increased their life span compared to a group of mice with 
a normal diet. The calorie-restricted mice also maintained youthful appearances and 
activity levels longer and showed delays in age-related diseases. The results of the many 
experiments by Walford and Weindruch were summarized in their book The Retardation 
of Aging and Disease by Dietary Restriction (1988) (ISBN 0-398-05496-7). 

The findings have since been accepted and generalized to a range of other animals. 
Researchers are investigating the possibility of parallel physiological links in humans. In 
the meantime, many people have independently adopted the practice of calorie restriction 
in some form. 

Trials were set up at Washington University in 2002 and involved about thirty 
participants. Dr. Luigi Fontana, clinical investigator, says CR practitioners seem to be 
aging more slowly than the rest of us. "Take systolic blood pressure," he says. "Usually, 
that rises with age reliably, partly because the arteries are hardening. In my group, mean 
age is 55, and mean systolic blood pressure is 110: that’s at the level of a 20-year-old." 

A study conducted by the Salk Institute for Biological Studies and published in the 
journal Nature in May 2007 determined that the gene PHA-4 is responsible for the 
longevity behind calorie restriction in animals, 'with similar results expected in 
humans'.[12] The discovery has given hope to the synthesising of future drugs to increase 
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the human lifespan by simulating the effects of calorie restriction. However, MIT 
biologist Leonard Guarente cautioned that "(treatment) won't be a substitute for a healthy 
lifestyle. You'll still need to go to the gym".[13] 

[edit] Effects of CR on different organisms 
[edit] Primates 

Researchers at New York's Mount Sinai School of Medicine reported in 2006 that 
compared to monkeys fed a normal diet, squirrel monkeys on a life-long calorie-
restrictive diet were less likely to develop Alzheimer's-like changes in their brains.[14] 
Since squirrel monkeys are relatively long-lived, definitive conclusions regarding 
whether or not they are aging slower are not yet available. A study on rhesus macaques 
was started in 1989 at the University of Wisconsin-Madison. Preliminary results show 
lower fasting insulin and glucose levels as well as higher insulin sensitivity and LDL 
profiles associated with lower risk of atherogenesis in dietary restricted animals.[15] 

[edit] Mice 

Studies in female mice have shown that estrogen receptor-alpha declines in the pre-optic 
hypothalamus as they age. The female mice that were given a calorically restricted diet 
during the majority of their lives maintained higher levels of ERα in the pre-optic 
hypothalamus than their non-calorically restricted counterparts.[16] Studies in female mice 
have shown that both Supraoptic nucleus (SON) and Paraventricular nucleus (PVN) lose 
about one-third of IGF-1R immunoreactive cells with normal aging. Old caloricly 
restricted (CR) mice lost higher numbers of IGF-1R non-immunoreactive cells while 
maintaining similar counts of IGF-1R immunoreactive cells in comparison to Old-Al 
mice. Consequently, Old-CR mice show a higher percentage of IGF-1R immunoreactive 
cells reflecting increased hypothalamic sensitivity to IGF-1 in comparison to normally 
aging mice.[17][18] 

[edit] Rats 

Seventy years ago, McCay CM, et al., discovered that reducing the amount of calories 
fed to rats nearly doubled their lifespan. For the last seventy years, scientists have 
proposed hypotheses as to why. Some explanations included reduced cellular divisions, 
lower metabolism rates, and reduced production of free radicals generated by 
metabolism. 

[edit] Yeast and invertebrates 

Recently, Harvard professor David A. Sinclair has conducted yeast research that provides 
a new explanation: calorie restriction activates the gene Sirt1. When Sirt1 gene activity is 
increased by genetic manipulation, caloric restriction does not increase it any further. 
Further, knocking out the Sirt1 gene also eliminates any beneficial effect from caloric 
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restriction. Resveratrol has been demonstrated to increase the activity of the Sirt1 gene 
the same way caloric restriction does. When resveratrol increased the subject's lifespan, 
caloric restriction failed to increase it any further. Presently, Sirt1 gene activity has not 
been increased in rats by genetic manipulation. 

Fungi model are very easy to manipulate and many crucial steps toward the 
understanding of aging has been done with it. Many studies was published in budding 
yeast and fission yeast to analyse the cellular mechanisms behind the increased longevity 
due to calorie restriction. First, calorie restriction is often called dietary restriction 
because the same effects on life span can be reached only by changing the nutrient 
quality wihtout changing the amout of calorie. The data from Dr Guarente, Dr Kennedy, 
Dr Jazwinski, Dr Kaeberlein, Dr Longo, Dr Shadel, Dr Nyström, and others showed that 
genetic manipulations in nutrient signaling pathways could mimic the effects of dietary 
restriction. In some case dietary restriction need mitochondrial respiration to increase 
longevity (chronological aging) and in some other case not (replicative aging). Nutrient 
sensing in yeast controls stress defense, mitochondrial functions, Sir2 and others. These 
functions are all known to regulate aging. Genes involved in these mechanisms are : 
TOR, PKA, SCH9, MSN2/4, RIM15, SIR2,...[citation needed] 

[edit] Drosophila 

Research in 2003 by Mair et al. showed that calorie restriction extends the life of fruit 
flies of any age with instantaneous effects on death rates.[19] 

[edit] Caenorhabditis elegans 

Recent work in Caenorhabditis elegans has shown that restriction of glucose metabolism 
extends life span by primarily increasing oxidative stress to exert an ultimately increased 
resistance against oxidative stress, a process called (mito)hormesis. 

[edit] Why might CR increase longevity? 
There have been many theories as to how CR works, and many of them have fallen out of 
favor or been disproved. These include reduced basal metabolic rate, developmental 
delay, the control animals being gluttons, and decreased glucocorticoid production. 

[edit] (Mito)hormesis 

A small number of researchers in the CR field are now proponents of a new theory 
known as the "Hormesis hypothesis of CR" also known as the "Mitohormesis hypothesis 
of CR" due to the likely involvement of mitochondria. Southam and Ehrlich (1943) 
reported that a bark extract that was known to inhibit fungal growth, actually stimulated 
growth when given at very low concentrations. They coined the term "hormesis" to 
describe such beneficial actions resulting from the response of an organism to a low-
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intensity biological stressor. The word "hormesis" is derived from the Greek word 
"hormaein" which means "to excite". 

The (Mito)hormesis hypothesis of CR proposes that the diet imposes a low-intensity 
biological stress on the organism, which elicits a defense response that helps protect it 
against the causes of aging. In other words, CR places the organism in a defensive state 
so that it can survive adversity, and this results in improved health and longer life. This 
switch to a defensive state may be controlled by longevity genes (see below). 

While the (Mito)hormesis hypothesis of CR was a purely hypothetical concept until late 
2007, recent work by Michael Ristow's group in a small worm named Caenorhabditis 
elegans has shown that restriction of glucose metabolism extends life span by primarily 
increasing oxidative stress to exert an ultimately increased resistance against oxidative 
stress.[20] This is probably the first experimental evidence for hormesis being an essential 
cause for extended life span following CR. 

[edit] Insulin signaling 

Early work in C. elegans (see Cynthia Kenyon) and more recent research in mice has 
suggested (see Matthias Bluher, C. Ronald Kahn, Barbara B. Kahn, et al.) that it is not 
only reduced calorie intake which influences longevity. This was done by studying 
animals which have their metabolism changed to reduce activity of the hormone insulin 
or downstream elements in its signal transduction, consequently retaining the leanness of 
animals in the earlier studies. It was observed that these animals can have a normal 
dietary intake, but have a similarly increased lifespan. This suggests that lifespan is 
increased for an organism if it can remain lean and if it can avoid any excess 
accumulation of adipose tissue: if this can be done while not diminishing dietary intake 
(as in some minority eating patterns, see e.g. Living foods diet or Joel Fuhrman) then the 
'starvation diet' anticipated as an impossible requirement by earlier researchers is no 
longer a precondition of increased longevity. 

The extent to which these findings may apply to human nutrition and longevity is as 
noted above under investigation. A paper in the Proceedings of the National Academy of 
Sciences, U.S.A. in 2003 showed that practitioners of a CR diet had significantly better 
cardiovascular health (PMID 15096581). Also in progress are the development of CR 
mimetic interventions. 

[edit] Sir2/SIRT1 

Sir2 or "silent information regulator 2" is a longevity gene, discovered in baker's yeast 
cells, that extends lifespan by suppressing DNA instability (see Sinclair and Guarente, 
Cell, 1997).[21] In mammals Sir2 is known as SIRT1. Recent discoveries have suggested 
that the gene Sir2 might underlie the effect of CR. In baker's yeast the Sir2 enzyme is 
activated by CR, which leads to a 30% lifespan extension. David Sinclair at Harvard 
Medical School, Boston, showed that in mammals the SIRT1 gene is turned on by a CR 
diet, and this protects cells from dying under stress.[22] An article in the June 2004 issue 
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of the journal Nature showed that SIRT1 releases fat from storage cells.[23]. Sinclair's lab 
reported that they have found small molecules (e.g. resveratrol) that activate Sir2/SIRT1 
and extend the lifespan of yeast,[24] nematode worms, fruit flies,[25] and mice consuming a 
high caloric diet.[26] The effect of resveratrol on lifespan in C. elegans and Drosophila 
was recently re-investigated by D. Gems and L. Partridge. After performing the 
experiment numerous times, it was concluded that the lifespan extending effects of 
resveratrol are not consistent, and the previously reported lifespan increases were in fact 
due to natural variability in C. elegans lifespans (Effects of resveratrol on lifespan in 
Drosophila melanogaster and Caenorhabditis elegans.Mech Ageing Dev. 2007 
Oct;128(10):546-52. Epub 2007 Aug 14.PMID: 17875315 [PubMed - indexed for 
MEDLINE). No lifespan extension in Drosophila was reported. A more recent study from 
Sinclair and De Cabo also concluded that resveratrol does not extend lifespan of normal 
mice (Resveratrol delays age-related deterioration and mimics transcriptional aspects of 
dietary restriction without extending life span.Cell Metab. 2008 Aug;8(2):157-68. Epub 
2008 Jul 3.) An Italian group headed by Antonio Cellerino showed that resveratrol 
extends the lifespan of a vertebrate fish by 59%.[27] In the yeast, worm, and fly studies, 
resveratrol did not extend lifespan if the Sir2 gene was mutated. A group of researchers 
headed by Matthew Kaeberlein and Brian Kennedy (who just like Sinclair, were trained 
in the lab of L. Guarente) at the University of Washington Seattle believe that Sinclair's 
work on resveratrol is an artifact and that the Sir2 gene has no relevance to CR.[28] 

Gurarente has recently published that behavior associated with caloric restriction did not 
occur when Sirt1 knockout mice were put on a calorie restricted diet, the implication 
being that Sirt1 is necessary for mediating the effects of caloric restriction. However, the 
same paper also reported that the biochemical parameters thought to mediate the lifespan 
extending effects of calorie restriction (reduced insulin, igf1 and fasting glucose), were 
no different in normal mice and mice lacking Sirt1. Whether the lifespan-extending effect 
of CR was still evident in Sirt1 knockout mice was not reported in that study. 

[edit] DHEA 

While calorie restriction has been shown to increase DHEA in primates (PMID 
12543259), it has not been shown to increase DHEA in post-pubescent primates (PMID 
15247063). 

[edit] Free radicals and glycation 

Two very prominent theories of aging are the free radical theory and the glycation theory, 
both of which can explain how CR could work. With high amounts of energy available, 
mitochondria do not operate very efficiently and generate more superoxide. With CR, 
energy is conserved and there is less free radical generation. A CR organism will be less 
fat and require less energy to support the weight, which also means that there does not 
need to be as much glucose in the bloodstream. Less blood glucose means less glycation 
of adjacent proteins and less fat to oxidize in the bloodstream to cause sticky blocks 
resulting in atherosclerosis. Type II Diabetics are people with insulin insensitivity caused 
by long-term exposure to high blood glucose. Obesity leads to type 2 diabetes. Type 2 
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diabetes and uncontrolled type 1 diabetes are much like "accelerated aging", due to the 
above effects. There may even be a continuum between CR and the metabolic syndrome. 

In examining Calorie Restriction with Optimal Nutrition, it is observed that with less 
food, and equal nutritional value, there is a higher ratio of nutrients to calories. This may 
lead to more ideal essential and beneficial nutrient levels in the body. Many nutrients can 
exist in excess to their need, without side effects as long as they are in balance and not 
beyond the body's ability to store and circulate them. Many nutrients serve protective 
effects as antioxidants, and will be at higher levels in the body as there will be lower 
levels of free radicals due to the lower food intake. 

Calorie Restriction with Optimal Nutrition has not been tested in comparison to Calorie 
Excess with Optimal Nutrition. It may be that with extra calories, nutrition must be 
similarly increased to ratios comparable to that of Calorie Restriction to provide similar 
antiaging benefits. 

Stated levels of calorie needs may be biased towards sedentary individuals. Calorie 
restriction may be no more than adapting the diet to the body's needs. 

Although aging can be conceptualized as the accumulation of damage, the more recent 
determination that free radicals participate in intracellular signaling has made the 
categorical equation of their effects with "damage" more problematic than was commonly 
appreciated in years past. 

[edit] Papers on CR in yeast: dismissing increased respiration 

In late 2005 Matt Kaeberlein and Brian Kennedy published two important papers on 
calorie restriction in yeast. In the first, they show that calorie restriction does not increase 
respiration in yeast (in contrast with the model proposed by Lenny Guarente). In the 
second, calorie restriction decreased the activity of TOR, a nutrient-responsive signaling 
protein already known to regulate aging in worms and flies. This paper is the first to 
directly link TOR to calorie restriction. 

[edit] Papers on CR in C. elegans: promoting increased respiration 

In late 2007 Michael Ristow published a paper on calorie restriction in C. elegans.[20] 
Here the authors show that calorie restriction does increase respiration in C. elegans as 
previously described for yeast (in support of the model proposed by Lenny Guarente, 
although independent of Sir2.1). 

[edit] Evolution 

It has been recently argued that during years of famine, it may be evolutionarily desirable 
for an organism to avoid reproduction and to upregulate protective and repair enzyme 
mechanisms to try to ensure that it is fit for reproduction in future years. This seems to be 
supported by recent work studying hormones.[29] 
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[edit] Objections 
[edit] No benefit to houseflies 

One of the most significant oppositions to caloric restriction comes from Michael 
Cooper, who has shown that caloric restriction has no benefit in the housefly.[30] Michael 
Cooper claims that the widely purported effects of calorie restriction may be because a 
diet containing more calories can increase bacterial proliferation, or that the type of high 
calorie diets used in past experiments have a stickiness, general composition, or texture 
that reduces longevity. 

[edit] Catabolic damage 

A major conflict with calorie restriction is that adequate calorie intake is needed to 
prevent catabolizing the body's tissues. A body in a catabolic state promotes the 
degeneration of muscle tissue, including the heart. 

[edit] Physical activity testing biases 

While some tests of calorie restriction have shown increased muscle tissue in the calorie-
restricted test subjects, how this has occurred is unknown.[citation needed] Muscle tissue 
grows when stimulated, so it is possible that the calorie-restricted test animals exercised 
more than their companions on higher calories. The reasons behind this may be that 
animals enter a foraging state during calorie restriction. In order to control this variable, 
such tests would need to be monitored to make sure that levels of physical activity are 
equal between groups. 

[edit] Insufficient calories and amino acids for exercise 

Exercise has also been shown to increase health and lifespan and lower the incidence of 
several diseases. Calorie restriction comes into conflict with the high calorie needs of 
athletes, and may not provide them adequate levels of energy or sufficient amino acids 
for repair, although this is not a criticism of CR per se, since it is certainly possible to be 
an unhealthy athlete, or an athlete destined to die at a young age due to poor diet, stresses, 
etc. 

[edit] Benefits only the young 

There is evidence to suggest that the benefit of CR in rats might only be reaped in early 
years. A study on rats which were gradually introduced to a CR lifestyle at 18 months 
showed no improvement over the average lifespan of the Ad libitum group.[31] This view, 
however, is disputed by Spindler, Dhahbi, and colleagues who showed that in late 
adulthood, acute CR partially or completely reversed age-related alterations of liver, 
brain and heart proteins and that mice placed on CR at 19 months of age show increases 
in lifespan.[32] 
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[edit] Possible contraindications 

Both animal and human research suggest BUD CR may be contraindicated for people 
with amyotrophic lateral sclerosis (ALS). Research on a transgenic mouse model of ALS 
demonstrates that CR may hasten the onset of death in ALS. Hamadeh et al therefore 
concluded: "These results suggest that CR diet is not a protective strategy for patients 
with amyotrophic lateral sclerosis (ALS) and hence is contraindicated."[33] Hamadeh et al 
also note two human studies[34][35] that they indicate show "low energy intake correlates 
with death in people with ALS." However, in the first study, Slowie, Paige, and Antel 
state: "The reduction in energy intake by ALS patients did not correlate with the 
proximity of death but rather was a consistent aspect of the illness." They go on to 
conclude: "We conclude that ALS patients have a chronically deficient intake of energy 
and recommended augmentation of energy intake." (PMID 8604660) 

Previously, Pedersen and Mattson also found that in the ALS mouse model, CR 
"accelerates the clinical course" of the disease and had no benefits.[36] Suggesting that a 
calorically dense diet may slow ALS, a ketogenic diet in the ALS mouse model has been 
shown to slow the progress of disease.[37] More recently, Mattson et al opine that the 
death by ALS of Roy Walford, a pioneer in CR research and its antiaging effects, may 
have been a result of his own practice of CR.[38] However, as Mattson et al acknowledge, 
Walford's single case is an anecdote that by itself is insufficient to establish the proposed 
cause-effect relation. 

[edit] Negligible effect on larger organisms 

Another objection to CR as an advisable lifestyle for humans is the claim that the 
physiological mechanisms that determine longevity are very complex, and that the effect 
would be small to negligible in our species.[39] 

[edit] Intermittent fasting as an alternative approach 
Main article: Intermittent fasting 

Studies by Mark P. Mattson, Ph. D., chief of the National Institute on Aging's (NIA) 
Laboratory of Neurosciences, and colleagues have found that intermittent fasting and 
calorie restriction affect the progression of diseases similar to Huntington's disease, 
Parkinson's disease, and Alzheimer's disease in mice (PMID 11119686). In one study, 
rats and mice ate a low-calorie diet or were deprived of food for 24 hours every other day 
(PMID 12724520). Both methods improved glucose metabolism, increased insulin 
sensitivity, and increased stress resistance. Researchers have long been aware that calorie 
restriction extends lifespan, but this study showed that improved glucose metabolism also 
protects neurons in experimental models of Parkinson's and stroke. 

 
Another NIA study found that intermittent fasting and calorie restriction delays the onset 
of Huntington's disease-like symptoms in mice and prolongs their lives (PMID 
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12589027). Huntington's disease (HD), a genetic disorder, results from neuronal 
degeneration in the striatum. This neurodegeneration results in difficulties with 
movements that include walking, speaking, eating, and swallowing. People with 
Huntington's also exhibit an abnormal, diabetes-like metabolism that causes them to lose 
weight progressively. 

This NIA study compared adult HD mice who ate as much as they wanted with HD mice 
who were kept on an intermittent fasting diet during adulthood. HD mice possess the 
abnormal human gene huntingtin and exhibit clinical signs of the disease, including 
abnormal metabolism and neurodegeneration in the striatum. The mice on the fasting 
program developed clinical signs of the disease about 12 days later and lived 10 to 15% 
longer than the free-fed mice. The brains of the fasting mice also showed less 
degeneration. Those on the fasting program also regulated their glucose levels better and 
did not lose weight as quickly as the other mice. Researchers found that fasting mice had 
higher brain-derived neurotrophic factor (BDNF) levels. BDNF protects neurons and 
stimulates their growth. Fasting mice also had high levels of heat-shock protein-70 
(Hsp70), which increases cellular resistance to stress. 

Another NIA study compared intermittent fasting with cutting calorie intake. Researchers 
let a control group of mice eat freely (ad libitum). Another group was fed 60% of the 
calories that the control group consumed. A third group was fasted for 24 hours, then 
permitted to free-feed. The fasting mice didn't cut total calories at the beginning and the 
end of the observation period, and only slightly cut calories in between. A fourth group 
was fed the average daily intake of the fasting mice every day. Both the fasting mice and 
those on a restricted diet had significantly lower blood sugar and insulin levels than the 
free-fed controls. Kainic acid, a toxin that damages neurons, was injected into the dorsal 
hippocampus of all mice. Hippocampal damage is associated with Alzheimer's. 
Interestingly, the scientists found less damage in the brains of the fasting mice than in 
those that ate a restricted diet, and most damage in mice with an unrestricted diet. But the 
control group which ate the average daily intake of the fasting mice also showed less 
damage than the mice with restricted diet.[40] 

Another Mattson study[41] in which overweight adult asthmatics followed alternate day 
calorie restriction (ADCR) for eight weeks showed marked improvement in oxidative 
stress, inflammation, and severity of the disease. Evidence from the medical literature 
suggests that ADCR in the absence of weight loss prolongs lifespan in humans[42]. 

[edit] See also 
• Calorie Restriction Society  
• Intermittent fasting  
• Fasting  
• Resveratrol  
• Starvation  
• Very Low Calorie Diet  
• Okinawa diet  
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• Mitohormesis  
• Life extension  
• Lloyd Demetrius  
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For more details, a number of webinars are available that delve deeper into this 
fascinating topic.  If you are interested in these webinars or learning more about 
this topic, or wish to proceed to the next level, visit www.AskDrButtar.com/JDS.  
Follow the links and you will eventually be able to create a FREE Advanced 
Medicine dashboard.  Once you’ve reached this point, on the left hand menu, you’ll 
see a prompt to join the IADFW.  See below for more details: 

 

 
 
 
 
 
 
 



CLINICAL PROFILE OF Drops of Life™ ND-01 
 

 - 20 - 

 
 
 
 
 
 
 
 

IS	AGING	A	PREVENTABLE	DISEASE?	
The Remarkable Clinical Profile of Drops of Life ND-01™ 
 
Rashid A. Buttar, D.O. 
Medical Director, Center for Advanced Medicine and Clinical Research 
 
 
Subrata Chakravarty, Ph.D. 
Scientific Consultant, Hope4Cancer Institute and Natural Planet USA 
 



CLINICAL PROFILE OF Drops of Life™ ND-01 
 

 - 21 - 

IS AGING A PREVENTABLE DISEASE? 
THE REMARKABLE CLINICAL PROFILE OF TRANS-D TROPIN® 

 
Rashid A. Buttar, D.O., Medical Director, Center for Advanced Medicine and Clinical Research 

Subrata Chakravarty, Ph.D., Scientific Consultant, Hope4Cancer Institute & Natural Planet USA 
 

SUMMARY 
 

One of the frontiers of current medical science is the challenge of slowing down the process of 
aging in an effort to prolong life and combat the debilitation caused by aging-related 
disorders.  In this arena, human growth hormone (GH) therapy has gained both prominence 
and notoriety.  The natural decline of growth hormone levels with age has provided a 
rationale for anti-aging therapies that are based on regenerating growth hormone levels in the 
body.  However, treatment using recombinant growth hormone has been criticized for its 
enhanced cancer risk, primarily through its potential to increase concentrations of its hepatic 
metabolite, IGF-1 (insulin-like growth factor 1) to physiologically harmful levels.  IGF-1 is an 
antiapoptotic promoter of cellular proliferation, and is present in high concentrations during 
the initial stages of cancer.  A clear need, therefore, exists for GH-based therapies that address 
this important safety concern, accompanied with detailed clinical validation. 
Drops of Life ND-01™ is a transdermally administered analog of growth hormone releasing 
hormone (GHRH).  GHRH is manufactured in the hypothalamus, and is the natural stimulant 
that promotes human growth hormone release from the pituitary.  Through its mimicry of GHRH, 
ND-01™ indirectly boosts endogenous growth hormone production, vastly improving on the 
efficacy and safety when compared to recombinant growth hormone therapy.  In an effort to 
quantify the remarkable properties of ND-01™ in humans, a series of clinical trials have been 
conducted as follows: 
• A pilot study on 30 patients that studies several subjective parameters; 
• A small clinical study on 53 patients that evaluates the efficacy of GH release and 

suppression of IGF-1 production; 
• An 8-week long exhaustive, multi-centered, double blind, placebo-controlled clinical study 

on 117 patients that measures GH release, IGF-1 suppression and several other 
biochemical/hematological parameters. 

These clinical studies have shed light on the ability of ND-01™ to maintain sustained growth 
hormone release at optimum physiological concentrations, while simultaneously suppressing 
the levels of IGF-1.  This has broken through the commonly held paradigm that high serum GH 
leads to increased levels of IGF-1. It should be noted that the high GH and low IGF-1 levels 
prevalent in youth, naturally and inversely change to low GH and high IGF-1 levels with the 
progress of age.  Drops of Life™ ND-01seeks to reverse that trend, and brings us one step closer 
to the proverbial “fountain of youth”.  

INTRODUCTION 

One of the ultimate frontiers of medical 
science is the victory over the process of 
aging.  The ability to reduce physiological 
age vis-à-vis chronological age would 
enable people to not only prolong, but also 
improve the quality of their lives.  A youthful 
physiology is characterized by an 
abundance of human growth hormone (GH), 
a marker that is shown to steadily decline 
with increasing age.  Growth hormone 
therapy has consequently gained 
prominence as a therapeutic measure to 
control the aging process.  However, GH is 

known to undergo hepatic conversion into 
the mitogen, type 1 insulin-like growth factor 
(IGF-1) (see Figure 1).  Mounting 
evidence1,2 indicates that in the early stages 
of cancer, higher levels of circulating serum 
IGF-1 are present, either through its 
enhanced production or via the 
downregulation of the IGF-1 receptor.  This 
implies that artificially raising GH levels in 
the body should be viewed with caution. 

 
1 Baserga et al. Int. J. Cancer 2003, 107, 873.  
2 Kuska, B.  J. Natl. Cancer Inst. 2000, 92, 1466. 
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How can growth hormone therapy be safely 
applied to anti-aging strategies?  The 
answer to this question lies in properly 
understanding the mechanism that controls 
the growth hormone concentrations in the 
serum: the hypothalamic-pituitary axis (HPA) 
(Figure 1).  The hypothalamus produces two 
key substances, somatostatin and growth 
hormone releasing hormone (GHRH).  
Acting on the pituitary, somatostatin inhibits 
and GHRH stimulates the release of 
endogenous growth hormone.  With that 
knowledge, it is logically possible to control 
growth hormone levels in the body by either 
(a) exogenous administration of artificially 
prepared growth hormone, or (b) tweaking 
the inhibitory or stimulatory effector system 
of the HPA.    
 
One of the challenges faced by exogenous 
GH therapy is the natural body regulatory 
mechanism that counteracts increasing GH 
levels through an inhibitory feedback loop.  
The balance shifts from stimulation with 

GHRH to inhibition by somatostatin, thereby 
creating a potentially chronic inhibitory state 
over time, dangerously depleting natural GH 
reserves in the pituitary. 
 
It is conceivable that stimulation of the HPA 
towards maximizing its production of 
endogenous GH may be a much better and 
safer alternative than exogenous 
administration.  This strategy would be 
expected to have the following advantages 
over conventional GH therapy: 
 

 Optimization of the endogenous GH 
levels within the physiological limits of 
the system; 

 Improvement of GH stores in the 
pituitary for continued release; 

 Minimization of the negative feedback 
loop by providing a source of pituitary 
stimulation;  

 No undesired stimulation of potentially 
harmful levels of IGF-1, as has been 
reported for recombinant GH therapy. 

 
 

 
Figure 1. The Hypothal-
amic-Pituitary Axis:  The 
regulation of endo-
genous growth hormone 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

In practice, this form of GH therapy is 
achieved through the administration of 
GHRH analogs.  Currently, only two 
clinically validated GHRH analogs are 
commercially available.  The first one is 
Geref, a 22 amino acid analog of GHRH, 
produced by Serono Labs in Nowell, MA.   
The second GHRH analog is Drops of Life 
ND-01™.  ND-01™ is a polypeptide 
combinant, consisting of four different 

naturally conjugated amino acid sequences 
that are not recombinant in nature.  Unlike 
Geref which is administered via 
subcutaneous injection, ND-01™ has the 
distinct advantage of being administered 
non-invasively through transdermal delivery. 
 
Clinical trials described here have shed light 
on the remarkable properties of ND-01™. In 
a nutshell, ND-01™ treatment clearly 
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exceeds the expectations of the idealized 
GH therapy by increasing endogenous GH 
levels without stimulating the inhibitory 

feedback loop, and by actually suppressing 
the production of IGF-1 (see inset titled 
“What About IGF-1?). 

 
WHAT ABOUT IGF-1? 
 
IGF-1 (Type 1 Insulin-like growth factor) is a product of the biotransformation of growth hormone that takes 
place in the liver.  According to a commonly held belief, growth hormone activity manifests itself through the 
action of IGF-1 to the extent that IGF-1 levels are quite commonly used to monitor the progress of GH 
treatment.  There is a growing consensus that this relationship is false, since low levels of IGF-1 are not correlated 
with growth hormone deficiency and IGF-1 levels have been shown to be modulated by factors completely 
independent of GH levels.  In the clinical studies profiled here, endogenous GH levels have been measured 
independent of IGF-1 levels using a radioimmunoassay method. 

On the other end of the consensus, increasing pathophysiological correlation has been discovered between 
high IGF-1 levels and the development of cancer.  Interestingly, these findings also argue against a correlation 
between IGF-1 and GH levels, since the peak period of endogenous GH levels, i.e. adolescence, would then 
also coincide with a peak in cancer cases. The reality is that cancer afflicts a much larger percentage of the 

older population where GH activity has naturally declined, 
but not necessarily IGF-1 levels.   

While the amino acid sequences of IGF-1 and insulin are 
extremely similar, it is also remarkable that, even though they 
are flexible polypeptides, they show strong similarities in their 
crystallographic secondary structure (see figure on left).  In 
addition to that, their receptor sites are also interchangeably 
identical.  This suggests a close functional relationship 
between the two sequences.3 

This relationship can be best understood by examining the 
role of physical activity in promoting longevity.  The 
physiological impact of exercise includes the increase of 
levels of hormones in general (including GH), increase in lean 

body mass, a decrease in insulin levels, and an increase in insulin sensitivity.  Higher insulin sensitivity implies that 
it takes less insulin to transport the same amount of glucose into cells.  The higher metabolic rates of an 
exercising individual result in more efficient use of glucose, leading to lower levels of circulating glucose.  All 
these factors combine to increase the longevity in an individual committed to regular physical activity, thus 
producing an anti-aging effect. In contrast, a sedentary person shows lowered insulin sensitivity, i.e. he/she 
requires higher insulin levels for the same level of processing, and thereby larger reserves of circulating glucose.  
These factors obviously do not promote longevity, making a sedentary lifestyle prone to the rapid advance of 
physiological age.  The similar patterns observed for IGF-1 and insulin are illustrated in the study below3: 

In a small clinical outcome based study, 38 patients yet unexposed to hormonal therapy were evaluated for 
their IGF-1 levels.  The first set comprised of 21 sedentary male and female patients with no history of prior 
exercise with a mean age of 55.3 years, an age range between 30 and 84 years, and a median age of 57 
years.  The second set comprised 17 athletic male and female patients who were defined to have had regular 
activity including aerobic and resistance exercise every 48 hours for at least 2 years.  The mean age of this 
group was 34.1 years, with an age range of 25 to 42 years, and a median age of 33.5 years.   

A comparison of IGF-1 levels showed that the sedentary group had mean and median IGF-1 levels of 153 ng/ml 
and 182.5 ng/ml, respectively, while the same values for the athletic group were 149.4 ng/ml and 142.0 ng/ml, 
respectively.  More revealing was a comparison of the range of IGF-1 values which varied from 61 – 304 ng/ml 
in the sedentary group, compared to a tighter range of 88 – 196 ng/ml in the athletic group.  

In conclusion, higher levels of IGF-1 correlate well with advancing physiological age, but are controlled by 
several factors other than simply the serum levels of growth hormone.  Any anti-aging strategy would clearly 
benefit from maintaining lowered levels of IGF-1 and insulin, a factor that becomes particularly important as we 
evaluate growth hormone based therapies.  As demonstrated below, one of the strengths of ND-01™ therapy 
lies in its ability to reduce IGF-1 levels while increasing endogenous GH levels.  

 

 
3 Buttar, R.A.  Anti-Aging Med. Ther. 2003, 5, 235. 

Similarity in secondary X-ray structures of IGF-1 
(left) and insulin (right) (PDB codes: 1IMX, 1ZNI) 
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THE CLINICAL EVALUATION OF DROPS OF LIFE ND-01™ 
 

DROPS OF LIFE™ ND-01 is the 3rd generation of a product that was previously FDA 
registered, GRAS classified substance (National Drug Code # 65448-2115-1).  Some of 
the observed subjective benefits of ND-01™ in humans are listed below (see pilot study 
below)4: 
 

 Improved and youthful appearance 
 Decrease in appearance of wrinkles and saggy skin with improved facial contour 
 Increase in lean body muscle mass 
 Decreased recovery time after exertion 
 Improved stamina and endurance 
 Increased desire for protein and water 
 Faster healing, quicker recovery from acute injuries and surgical procedures 
 Improved strength and performance 
 Reduction in chronic pain from old injuries 
 Reduced duration with improved quality of sleep 
 Improved sexual desire, performance and ability 
 Decrease in anxiety, stress and depression 
 Decrease in occurrence of general illnesses 
 Improved overall health with a significant increase in a general sense of well being 

 
Drops of Life ND-01™ is a commercially 
available 3rd generation version of a 
product previously registered with the FDA 
under the original name of Trans-D 
Tropin®.  Unlike injectable recombinant 
growth hormone, ND-01™ is amenable to 
transdermal delivery, typically applied to 
the inside of the forearm (15 drops, 3 
times a day, 5 days a week). Subjective 
patient surveys have shown vast 
improvements in multiple areas, as 
highlighted in the box above.  The 
purpose of this section is to review clinical 
studies that more precisely quantify the 
regulatory effects of Drops of Life ND-01™ 
 
Three studies are discussed:  first, a pilot 
study that was mainly focused on 
evaluation of ND-01™ based on a number 
of subjective and objective criteria; 
second, a clinical study to measure the 
relationship between GH and IGF-1 levels; 
third, an exhaustive multi-centered, double 
blind, placebo controlled study to measure 
several factors including endogenous GH 
release, effect on IGF-1, as well as levels 
of cortisol, glucose and several other 
biochemical safety indices. 
 
First Clinical “Pilot” Study 
 

A pilot study4 conducted in 1998 analyzed 
data obtained from 30 patients in 
response to treatment with ND-01™ in an 
outcome based research model.  Groups 
were divided into two main sections:  
athletic and sedentary.  A total of 22 
subjective criteria were monitored 
including sense of well being, overall 
energy, mental clarity, emotional stability, 
memory improvement, mood 
improvement, skin thickness, skin 
elasticity, wrinkle disappearance, new hair 
growth, skin texture, healing from old 
injuries, healing of overall injuries, range 
of motion, incidence of illness, body 
contour change, facial contour change, 
sexual frequency, stamina, libido, quality 
of erection/arousal, and change in 
nocturnia.   The objective criteria 
measured included muscle strength, 
overall energy, exercise endurance and 
quality of sleep.  In addition, baseline and 
post treatment IGF-1 levels and baseline 
chemistry data were also obtained.   
 

 
4 Buttar, R.A.; Viktora, D.C.; Quinn, M.E. J. 
Integrative Medicine 2000, 4, 51-61. 
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Chart I. Percent Change in objective 
criteria measured in the pilot study. 
The objective criteria were found to 
improve in the range of 60-93% over the 

baseline values as shown in Chart I.  Even 
more encouraging improvements were 
observed in most of the subjective criteria. 
Interestingly, IGF-1 levels were found to 
drop by more than 20% in both athletic 
and sedentary groups following three 
weeks of ND-01™ treatment.  Females 
showed a more marked decrease at 27%, 
while males also showed a decrease of 
15%.   These remarkable results were 
highly encouraging, and formed the 
foundation for further clinical studies. 

 
Summary of results from first clinical study: 
 
• Based on evaluation of several subjective criteria, ND-01™ has the ability to 

improve quality of life by increasing vitality and a sense of well being. 
 

• Initial results were obtained that showed that, while ND-01™ increased GH 
concentrations, it simultaneously lowered the concentration of IGF-1.  

 
 
Second Clinical Study:  Measurement 
of Mean Endogenous GH and IGF-1  
 
A second small clinical study was 
conducted whose analysis was based on 
the data obtained from 53 patients.  The 
purpose of this study was to measure 
changes in GH and IGF-1 levels following 
a 2-week regimen of ND-01™ applied at 
the conventional dose.  Endogenous GH 
was measured using a radioimmunoassay 
technique after 30, 60 and 90 min. 
intervals.  As an acute response to 
treatment with ND-01™, the GH level was 
observed to rapidly increase to 631% 
within 90 min. post-treatment (Chart IIA).  
When the GH levels based on initial 
treatment are compared to that after two 
weeks (Chart IIB) it was found that there 
was an improvement in the amount of GH 
released over time (1.08 vs. 2.57 ng/ml at 
the 90 min. point of measurement).  This 
demonstrates that the system does not 
just stay sensitive to ND-01™, but also 
shows a cumulative enhancement in 
sensitivity over time.  
 
How much GH is enough from a 
therapeutic standpoint?  Diagnostically, 
GH levels are expected to show an 
increase of 5 ng/ml; less would signify GH 

deficiency.  However, these data are 
collected based on experiments that 
subject the body to insulin and dopamine 
challenges, requiring an abnormal rise in 

GH levels, and thus do not reflect the true 
physiological requirements of GH.    
 
 
 
 
(A) 
(B) 

 
 
(C) 
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Chart II (A)  Change in endogeneous GH 
level within 90 minutes of initial treatment 

with ND-01™; (B) Potentiation of 
endogenous GH release following 2 
weeks of ND-01™ treatment.  (C)  
Changes in serum IGF-1 levels in males / 
females over 3 weeks. 
 

A consistent and sustained increase in 
physiological GH levels under 5 ng/ml is 
likely to be adequate for anti-aging 
measures. A measurement of the IGF-1 
levels showed a well defined drop over time, 
a critical characteristic of ND-01™ therapy.  
The percentage drop in IGF-1 levels over a 
3-week period of treatment in males was 

14.6%, while the corresponding change in 
females was much sharper at 26.2% (overall 
for both sexes, 20.9%) (Chart IIC).    This 
confirms the findings in the first clinical study 
and adds value to ND-01™ as a highly 
significant alternative to exogenous 
recombinant growth hormone treatment.   

 
Summary of results from second clinical study: 
 
• ND-01™ increases endogenous GH levels to over 600% within a 90-minute 

interval. 
 

• ND-01™ maintains sustained and optimal levels of secretion of GH over time 
within the physiological limits of the system, compared to that achieved by 
exogenous recombinant GH. 
 

• ND-01™ allows for the possibility of lowering the IGF-1 levels in a consistent 
manner, making a huge contribution to the safety profile of this GH-based 
therapy. 

 
Third Clinical Study:  Multi-centered, 
Double Blind Placebo Controlled Clinical 
Study 
 
As a result of the remarkable success of the 
first clinical study, a larger, more detailed 
clinical study was undertaken.  Data 
obtained from 117 patients were used to 
establish the relationship between GH and 
IGF-1 concentrations.  Additionally, the 
effect of ND-01™ therapy on cortisol, 
glucose, and other biochemical parameters 
was also measured. 
 
Description of the Study:  Dosing regimen of 
ND-01™ was the same as in the previous 
study.  Given the transitory nature of serum 
GH, the requirements of this study were 
extremely stringent to insure accuracy.  
Patient selection was made on the simple 
criteria that they should not be pregnant, 
and should be older than 30 years.  The 
primary end point was 8 weeks post-

treatment with ND-01™, when the placebo 
group was scheduled to cross over into the 
treated group.  The secondary end point 
was measured at 16 weeks following the 
initiation of the treatment or placebo.  The 
placebo was completely indistinguishable in 
color, odor and consistency from the ND-
01™ with both utilizing the same carrier and 
bar coded for identification in the same 
packaging.  Neither the patients nor the 
supervising physicians were aware of which 
patients received placebo or ND-01™. 
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Chart III.  Levels of endogenous GH at 
various week intervals, 90 minutes 
following ND-01™-treatment;  values 
are reported as a percentage of the 
pre-treatment baseline values. 

 
The patients had blood drawn at specific 
time intervals, starting with baseline (pre-
treatment) for which GH radioimmunoassay 
levels were measured.  In addition to that, 
the levels of IGF-1 and cortisol, as well as 
lipid and basic chemistry panels were also 
measured.  ND-01™/placebo was 
administered and blood draws were 
conducted at 30, 60 and 90 min. intervals.  
Following the baseline readings, blood 
specimens were analyzed at the end of the 
second, fifth and eighth week following the 
initiation of the study.  While blood had to be 
drawn at all the intervals for the placebo 
patients to preserve the double blinded 
nature of the study, the specimens for the 

second and fifth weeks for the placebo were 
discarded without testing to reduce financial 
costs, and also because no significant 
changes were expected in the placebo 
group warranting those additional tests. 
 
Levels of endogenous GH:  The results in 
this study followed the pattern of the first 
and second clinical trials.  Thus 90 minutes 
following initial administration, the ND-01™ 
treated patients showed a 462% increase in 
endogenous GH levels, and at the end of 
two weeks, the same reading had almost 
doubled to 816%.  By the fifth week, the 
increase had gone up to a massive 1754%.  
The eighth week showed a drop in GH 
levels, but at 609%, the levels were still 
much higher than the levels prior to the start 
of the treatment (Chart III).  These readings 
were demonstrated to be statistically 
significant. 

Why is the increase in endogenous GH not as 
pronounced in the eighth week interval as in 
the fifth? 
 
Referring back to the physiology of GH 
release, an increase of 1754% in the fifth 
week is a very significant increase in GH 
levels.  It would not be surprising if such a 
large increase in endogenous GH stimulates 
the body’s defense mechanism of inhibiting 
GH release through increased somatostatin 
involvement.  Given that the GH level is still 
comfortably well above baseline in the 
eighth week, it can be envisaged that 
continued ND-01™ therapy will create a 
steady state endogenous GH concentration 
at expectedly youthful physiological levels. 
 
There is a second possibility:  the GH factory, 
a.k.a. the pituitary gland, has limited reserves 
of GH.  Any stimulus that results in rapidly 
causing the secretion of GH will eventually 
cause depletion of GH reserves in the 
pituitary.  At the same time, one would 

expect that decreased levels of GH in the 
pituitary should promote increased speeds in 
its biosynthesis.  Attaining a steady state 
between secretagogue stimulus, GH 
production and GH inhibition at 
physiologically favorable levels is the 
expected outcome of ND-01™ therapy. 
 
Why is there an increase in the endogenous 
GH levels in the placebo group? 
 
An interesting analysis of the placebo group 
showed that the endogenous GH levels 
increased by 118% over the baseline reading 
on week 8.  This was not altogether 
unexpected, since it validates the 
understanding that other factors can and do 
affect the levels of endogenous GH.  
Specifically, all the patients were instructed 
to include a specific combination of aerobic 
and resistance exercises as well as a high 
protein, low carbohydrate diet.  All these 
factors promote the stimulatory effect of 
GHRH effecting higher GH release (see Fig 1).  

 
 
 
(A) 
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(B)

 
Chart IV (A) Changes in levels of IGF-1 and glucose 90 min. after treatment; (B) Consistent 
drop in serum IGF-1 concentration in the 8-week study.  
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Changes in serum IGF-1 levels:  As 
expected from the previous study, IGF-1 
levels were shown to drop dramatically 
within the first 90 minutes of first application 
of ND-01™ (Chart IVA), followed by a 
steady decline at the 2, 5, and 8-week 
checkpoints (Chart IVB).  It is interesting to 
note that a drop in serum IGF-1 levels of 
26% was observed despite a corresponding 
1754% increase in endogenous GH levels at 
the same time point of 5 weeks.  This clearly 
shows that endogenous GH levels are not 
related to the levels of IGF-1 as expected 
from the hepatic biotransformation pathway. 
 
Changes in serum glucose levels:  ND-01™ 
appears to have a “euglycemic” effect on 
serum glucose levels.  The average trend is 
shown in Chart IVA wherein the glucose 
levels appear to drop from higher levels.  In 
reality, patients with glucose levels below 75 
mg/dl showed an upward trend towards 100 
mg/dl, while those with glucose levels above 
150 mg/dl trended downwards to 110 mg/dl.  
Patients with insulin dependent diabetes 
mellitus showed serum glucose drops 
between 50 and 70 mg/dl within 90 minutes 
of treatment.  This equilibration tendency 
may have direct bearings to the stabilization 
of IGF-1 and insulin production pathways.   
 

 
 

Chart V. Changes in cortisol levels in a 90 
min. acute measurement at different 
time intervals, as well as percentage 
drops over the different time points. 

 
Changes in serum cortisol levels:  Cortisol 
levels were of great interest for a couple of 
reasons.  Cortisol, also known as the “stress 
hormone” correlates with subjective 
problems related to attitude, depression, 
anxiety, sense of well being, ability to focus 
and concentrate, as well as ability to handle 
stress.  Patients were asked to fill out self-
assessment forms that covered these 

subject areas.  Interestingly, several patients 
reported improvements in all these areas 3-
4 months downstream into the treatment. 
 
From a quantitative standpoint, serum 
cortisol levels were shown to decrease 
rapidly within 90 minutes of administration of 
ND-01™ (Chart V).  From the long term 
perspective of the treatment, cortisol levels 
were shown to steadily decrease following 
the second week of administration (Chart V) 
 
Additionally, cortisol is correlated with 
inflammatory response, which in turn 
contributes to the increased rate of aging.  
Reduction in any inflammatory component 
may have an impact in reducing oxidative 
stress on the physiology and improving the 
natural “peak and trough” nature of cortisol, 
as opposed to maintaining chronically 
elevated levels. 
 
Effect on other serum parameters:  Charts 
VI and VII (next page) show the data 
obtained by the measurement of serum 
chemistry parameters, reported as a 
percentage increase or decrease from the 
baseline value at the end of the eighth week 
of the study.  Notable among this data is the 
strong increase witnessed for gamma 
glutamyl transpeptidase (12.47%) while 
bilirubin and creatinine dropped significantly 
by 34.56% and 22.23% from the baseline 
prior to treatment. 
 

 
 

Chart VI. (A) Changes in chemistry 
parameters measured as a percentage 
change from the baseline value prior to 
treatment to the values retrieved at week 
8.  GGT = gamma glutamyl 
transpeptidase. 
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Chart VII.  Changes in chemistry parameters measured as a percentage change 
from the baseline value prior to treatment to the values retrieved at week 8. GOT = 
glutamate oxaloacetate transaminase; GPT = glutamic-pyruvate transaminase; BUN 
= blood urea nitrogen; HDL = high density lipoprotein; LDL = low density lipoprotein.   

  
                      
 
Summary of results from third clinical study: 
 

The following conclusions were obtained as a result of the third clinical study: 
 
• The progressive increase of endogenous serum GH, with concomitant 

decrease of serum IGF-1 was further confirmed, adding credibility to ND-01™ 
as an anti-aging therapy with an excellent safety profile. 
 

• Decreased levels of cortisol and equilibration of blood glucose levels were 
significant indicators that have implications in the control of anxiety and stress 
related disorders and blood sugar control, respectively. 

 
• Significant drops in levels of bilirubin and creatinine were observed over the 8 

week treatment range. 
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CONCLUDING REMARKS 
 
The studies reported here clearly demonstrate Drops of Life™ ND-01to be a highly efficacious method of 
GH therapy that addresses the problems associated with the injectable recombinant growth hormone, 
bringing us one step closer to achieving the next breakthrough in the fight against advancing age. In 
particular, the ability of Drops of Life™ ND-01to decrease IGF-1 levels is a huge step forward, since IGF-
1 levels are known to peak in the initial stages of cancer.  While IGF-1 still remains a subject of 
controversy, any therapeutic measure would do well to not increase its presence any further in serum.   
 
How does Drops of Life™ ND-01exert its physiologic and life extending properties at the cellular level?  
Most recent studies on GH therapy have assumed that role to ironically belong to IGF-1, which is, from 
the physiological point of view, an important intermediate for several cellular functions including division, 
differentiation etc.  However, the inverse relationship between GH and IGF-1 levels characteristic of ND-
01™ treatment, refutes this philosophy and requires new research to be initiated in this area.  For 
example, could ND-01™ have a role in mitochondrial biogenesis, similar to the effects observed in 
calorically restricted mice?5  Can it be used in conjunction with caloric restriction to extend life? In fact, in 
collaboration with researchers at the North Carolina State University, we are currently seeking to 
revolutionize our understanding of the anti-aging process.  To that end, we have initiated preclinical trials 
in mice, in an attempt to take our understanding of ND-01™ function to the next level.  The knowledge 
that ND-01™ could directly impact the biogenesis of the cellular energy factories, independent of caloric 
restrictions and other factors, would be a revelation with regard to its mode of action, and also a massive 
contribution to the development of novel anti-aging strategies. 
 

 
5 Nisoli et al.  Science, 2005, 310, 314. 


