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Background: Ultimate health and maximal life span require metabolic harmony and nutrient abundance. Evidence sug-
gests that metabolic damage occurs at intake levels between the level causing micronutrient deficiency diseases and
the recommended dietary allowances (RDA). This may result in an increase in DNA damage, neuronal or mitochondrial
decay that could lead to accelerated aging, cancers, and degenerative diseases. The optimum amount of vitamins and
minerals that are truly required is the amount that minimizes DNA damage and maximizes a healthy life span, which is
higher than the amount to prevent acute disease. Maintaining healthy vitamin and mineral stores prevent disease and
limit morbidity from them.

Methods: We examined prospectively a cohort of active adults aged 34 to 73 (median 53.5) years of age who were seen
at a preventive medicine center in 2009 - 2010. These 10 adult men and women had a comprehensive medical history and
baseline and 6 month cellular blood testing utilizing SpectraCell Laboratory’s comprehensive micronutrient method. They
were treated therapeutically using IVitaminScience’s (IVS) custom formulation supplementation therapy for six months.
Individual nutrient values at six months were compared against their baseline values. Thirteen individual vitamin and ten
mineral components that were supplemented based on a proprietary [VitaminScience algorithm.

Findings: Both men and women showed substantial overall improvement in their vitamins and mineral cellular storage
balance. Results of the testing revealed mean deviation from ideal of 15, that decreased from 7.18 (standard deviation 1.12)
to 5.73 (standard deviation 2.09) a 20.55% improvement in just six months.

Conclusions: In a society of nutrient depleted food sources, and poor dietary selection practices, determination of in-
dividual nutrient deficiencies and repletion with specific therapeutic doses of vitamins and minerals appears to have
promise in restoring and maintaining health. Further studies on vitamin and mineral supplementation targeting disease
specific states should be conducted using this model since treatment can be initiated precisely, and objective follow up
data can be combined and correlated with clinical findings.

Introduction

Ultimate health and maximal life span requires metabolic har-
mony and nutrient abundance.! In order for the body’s cellular
machinery to function properly, an adequate amount of bio-
available nutrients plus a myriad of other essential substrates
must always be available. Recommended Daily Allowance (RDA)
amounts of vitamins and minerals do little to prevent the epi-
demic of chronic degenerative diseases. RDA's were first intro-
duced in the 1930's for the purpose of reducing scurvy, rickets,
and pellagra. Today, however, RDA’s are a confusing and mis-
leading standard, causing many people to think that if they
consume the RDA amounts of vitamins and minerals, they're
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doing all that’s necessary to be healthy. This is clearly false and
damaging to a misguided and suffering population.2 Air pollu-
tion, contaminated sources of water, radiation, over-processed
foods, depleted soils, toxic chemicals, and prescriptive drugs
effect nutrient needs making RDA suggestions and nutritionist’s
meal plans woefully inadequate.

Macronutrient and micronutrient deficiencies are very common
in the general population - it is estimated that over 1 billion peo-
ple worldwide are vitamin D deficient, or at least insufficient.
Overall it has been established by the scientific community that
approximately 70 percent of the U.S. population is at risk for
long-term vitamin and mineral deficiencies.* Some individual
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nutrient levels will predictably low in patients who are fighting
active disease due to increased demand, but coupled with ge-
netic predisposition issues and a myriad of other issues, levels
can easily become pathological. Micronutrient deficiencies are
insidious usually, and recommendations for vitamin and min-
eral supplementation for the apparently healthy are often dis-
regarded as superfluous. It is unlikely that anyone ever has suf-
ficient levels of essential micronutrients at all times to meet the
unpredictable demands of the body defense systems. Intuitively,
it might seem that a low single nutrient level would make little
difference in the whole scheme of life. However, when just one
cellular request goes unfilled repercussions are felt throughout
the entire body and can lead to a myriad of acute and chronic
disease states.

Unfortunately, body reserves of vitamins and minerals do not
have to be even “out of the reference range” or “significantly
low” in order to cause problems.” “Evidence suggests that meta-
bolic damage occurs at intake amounts between the level caus-
ing micronutrient deficiency diseases and the recommended
dietary allowances (RDA). This may result in an increase in DNA
damage, neuronal or mitochondrial decay that could lead to ac-
celerated aging, cancers, and degenerative diseases.® Dr. Bruce
Ames, a respected biochemist from the University of California,
Berkeley, showed that low levels of micronutrients (vitamins
and minerals) at the cellular level may actively promote DNA
and protein damage and cause disease to a larger extent than
is generally realized. The optimum amount of vitamins and min-
erals that are truly required is the amount that minimizes DNA
damage and maximizes a healthy life span, which is higher than
the amount to prevent acute disease.” Dr. Ames suggests that
vitamins and minerals play a critical role as cofactors in enzyme
reactions that protect genes from mutations and repair gene
damage. Thus, certain micronutrients can act prophylactically,
and also therapeutically.

Numerous clinical trials have evaluated the use of nutritional
supplements such as beta-carotene, selenium, vitamin C and
vitamin E in the prevention of coronary heart disease and stroke
yielding conflicting results (positive, neutral and negative). In
many of these clinical trials there were enormous clinical design
problems, methodological flaws, varied patient populations,
variable doses and type of vitamin use, improper selection of
vitamins used and many other issues that make the studies dif-
ficult to interpret.8 The MOST studly is the first to run the meth-
odological gauntlet, solving the clinical design and therapeutic
challenges that others haven't. This pilot study produced en-
couraging and exciting results, and established the viability,
and capabilities of this revolutionary research tool. The MOST
methodology should be utilized to modernize recommended
daily allowances, improve tolerance and safety data, promote
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new focus into micronutrient research studies, and become a
formidable foe of chronic and acute disease.

Methods

We examined prospectively a cohort of active adults aged 34 to
73 years (median 53.5) who were seen at a preventive medicine
center late 2009 through early 2010. This pilot study group was
selected merely as the first group of ten available for analysis.
The group of adults, 6 men and 4 women were given a propri-
etary IVitaminScience (IVS) comprehensive health history ques-
tionnaire and then had their initial phlebotomy. Once their cel-
lular laboratory results were completed, the data was entered,
along with the nutrient history findings into the IVS's proprietary
algorithm that created individual, custom, therapeutic formulas
for each participant. (See Table 1.)

Thirteen individual vitamin and ten mineral components that
were supplemented, each patient had at least 4 capsules per day
of micronutrients and were asked to take their vitamins in the AM
and their minerals in the PM. Each patient was also asked to re-
frain from any other micronutrient supplement for the duration
of the study. At the end of 6 months, a second phlebotomy was
performed and the results were compared against their baseline.

Blood samples were collected in two 10 ml heparinized tubes
and shipped overnight to the testing facility. Upon receipt, pe-
ripheral blood mononuclear cells (over 90% lymphocytes) were
isolated by Ficoll density gradient centrifugation and washed to
remove platelets. Lymphocytes (150,000 cells/ml) were added
to wells of microtiter plates with a series of over 60 different
modifications of CFBI 1000 proprietary media, stimulated to
grow by addition of phytohemagglutinin (PHA), and incubated
for four days. Tritiated thymidine was then added, and incuba-
tion continued for another day. Cells were then harvested to
retain DNA on filters, and a direct-read beta counter counted
radioactivity. Results were expressed as a percentage of control
(optimal) growth.?

Results

This trial was not only a supplemental challenge study, but also
an efficiency study. The goals of the program were to replace
all nutrients to a reasonable abundance, without creating large
excesses. Target abundance was determined to a cellular nu-
merical value of 15 when compared against the arithmetic dif-
ference from control to observed values, while deficiencies were
defined as levels below 7. (See Table 1)
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TABLE 2 - Data Set - Range from Target Abundance

Start - Range from Ideal Value of 15 (negative result means excess, positive result means below ideal)

Pt B1 B2 B3 B6 B12 Fol B5 Bio D A K Ca Zn Cu Mg Cr Se E C Total Average
MS1 -6 9 2 4 15 12 7 10 5 2 -17 7 15 9 21 15 7 8 7 132 6.95
MT1 12 8 15 n 5 20 n 2 8 7 1 9 13 3 1 n 7 9 -13 140 7.37
HT1 2 6 9 16 5 9 6 12 9 10 -1 2 7 1 -6 10 1 9 -12 95 5.00
DS1 14 21 0 10 16 n 13 -25 13 20 15 10 5 -18 7 2 20 15 15 164 8.63
LM1 9 12 12 0 6 9 15 9 9 7 15 2 19 3 7 12 6 7 -2 157 8.26
DB1 -6 3 -2 0 7 5 -2 -1 6 13 15 6 10 0 4 23 15 10 14 120 6.32
Dw1 1 8 7 -6 8 10 1 2 12 15 ND 8 8 8 -1 0 8 1 1 121 6.72
BW1 -1 7 21 2 12 6 15 20 18 6 ND -2 7 0 5 7 8 9 3 143 7.94
JN1 -6 6 -1 2 2 7 -3 12 5 6 ND 5 23 -1 16 19 7 8 5 112 6.22
SB1 7 10 7 10 10 13 8 10 5 8 15 0 5 4 -7 23 9 8 14 159 8.37
Total 26 90 70 49 86 102 81 51 920 94 33 47 112 9 47 122 98 94 42 1343 71.78
Average 3 9 7 5 8.6 10 8 5.1 9 9 3.3 5 11 0.9 5 12 10 9.4 4.2 134 7.18
Six Months - Range from Ideal Value of 15 (negative result means excess, positive result means below ideal)
Pt B1 B2 B3 B6 B12 Fol B5 Bio D A K Ca Zn Cu Mg Cr Se E C Total Average
MS2 3 -2 12 n 15 n 8 5 10 5 -4 8 6 7 -2 -1 7 n 3 113 5.95
MT2 -6 -10 8 0 4 -4 6 3 8 13 -19 9 12 7 7 8 10 10 9 75 3.95
HT2 1 6 2 6 6 1 1l 1 8 6 -23 1 7 10 8 9 5 7 17 89 4.68
DS2 3 3 16 10 17 5 10 6 1 4 -6 13 6 6 9 -1 9 9 -5 125 6.58
LM2 -6 4 1 4 7 -1 6 1 12 2 -9 5 10 7 8 1 7 8 -9 78 41
DB2 -2 -10 6 -2 15 0 10 8 6 3 -19 12 1 -2 4 -1 6 8 -5 38 2.00
DW2 13 4 2 4 9 6 1l 16 9 15 ND 15 13 4 -6 2 12 16 3 148 8.22
BW2 13 -1 17 -1 9 -5 7 19 9 15 ND 8 0 8 18 0 8 17 4 145 8.06
IN2 1l 10 0 13 15 1 10 13 9 4 ND 2 8 3 -8 9 7 1 -6 122 6.78
SB2 -6 10 -4 -6 7 13 15 7 20 5 10 -2 7 4 0 22 13 7 10 132 6.95
Total 24 14 70 39 104 37 94 79 102 72 -70 71 70 54 38 58 84 104 21 1065 57.27
Average 2 1.4 7 4 10 3.7 9 79 10 7 -10 7 7 5.4 4 6 8 10 2.1 107 573
Patient B1 B2 B3 B6  B12 Fol B5 Bio D A K Ca Zn Cu Mg Cr Se E C Total Result
Start Average 3 9 7 5 8.6 10 8 5.1 9 9 3 5 1l 1 5 12 10 9.4 4 134 7.8
End Average 2.4 1.4 7 4 10 3.7 9 7.9 10 7 -10 7 7 5.4 4 6 8 10 2.1 107 5.73

GRAPH 1- Before and After 6 Months of Micronutrient Replacement Therapy
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GRAPH 2 - MOST Trial Results Summary
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Ten vitamin and thirteen minerals were studied in this trial over
the six months. Since lymphocytes tend to live anywhere from
3 months to 9 months, clinical experience suggests a biannual
testing cycle that was followed. The individual nutrient levels
were subtracted from the mean the ranges were summed and
averaged. The ranges were thus compared against baseline.
Over the time interval the average range from goal went from
718 to 5.73, which was a 20.22% improvement. (See Graph 2.)
Paired T-test showed the small study reached statistical signifi-
cance with a P value of 0.48. (See Appendix 1)

Discussion

The seductiveness of the possibility of personalized preven-
tion and cures for disease has engulfed almost everyone; sub-
sequently tremendous resources have been pushed towards
nutrient and genomic research. This tidal wave of interest in
vitamins and minerals has been bolstered by patient demands
for a reverting back to a more time honored, personal approach
to healthcare needs. Patients, providers, and policy makers rely
on published data to shape lives, treat diseases, and legislate.
The Recommended Dietary Allowances (RDAs), first published
by the U.S. National Academy of Sciences in 1941 and revised
every few years until 1989 when the Dietary Reference Intake
(DRI) values superseded them, has been a time honored, highly
respected tool.® The RDA provides the backbone and core of
most supplements, and support preventive medicine and pu-
blic health professionals in their duties. Unfortunately, these
well-respected values are based on faulty methodology, and
numbers are skewed, biased, and irreversibly flawed. They
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grossly underestimate the need for aggressive supplementation
and have had significantly delayed progress in fighting preven-
tive disease battles.

Scientists must avoid at least three major potential flaws in
micronutrient experimental designs while attempting to de-
termine the amount of micronutrients required by the body. If
a study does not meet these standards, results should be dis-
missed as invalid. The MOST trial is the first, and only study that
meets and exceeds this imperative threshold.

The first compulsory is to acknowledge the absoluteness of
individuality. No two individuals share precise phenotypical
expression despite their commonalities in genotype. Despite
much research, genetic susceptibility to complex diseases such
as heart disease, cancer and obesity has proved difficult to iden-
tify, with many poorly reproducible results. Except in a small per-
centage of cases, genes are poor predictors of future health."
Since classical nutrition research essentially treats everyone as
genetically identical, their estimations, and conclusions lack ob-
jectivity. What is really difficult for most public health specialists
to acknowledge is the fact that population research and meta-
analysis studies, by designation, always fails the first imperative
of respecting the unique requirements of individuals. When
scientists attempt to measure the effect of a consistent dose of
nutrient on disease mitigation, meta-analysis should and often
does result in a null effect - a type Il error. Moreover, any con-
clusions on RDA, DRI, or maximal tolerated dose (MTD) must
therefore have to be challenged.

The second compulsory issue is that micronutrient testing has
to be accurate - not only to dictate therapy, but also measure
results. The peripheral blood lymphocyte is an ideal system for
metabolic studies because it is easily obtained, is a primary rest-
ing cell that can be activated to proliferate, and presumably re-
flects both the genetic makeup and biochemical environmen-
tal history of the individual at the time the cells were formed.?
Any study not using functional cellular testing is not using the
gold standard, and places their results and recommendations
in peril. There are a myriad of absurd tests being utilized by
some researchers, such as urine, saliva, skin reflectivity, and hair
sampling, and these studies should be summarily dismissed.
Blood serum testing is still regarded highly by most physicians
and scientists but serum does not provide accurate estimation
of cellular status, and therapeutic suggestions and measure
based on them simply extends the fiction. Serum testing only
measures from 24 to 48 hours of nutrient intake, and results do
not correlate well with cellular storage findings. While Genomi-
cists are now able to peer into the nucleus of cells and read
genetic coding, they only are able to predict where potential
nutritional problems might occur. At this point genomics is an
expensive and fancy term for educated guessing when it comes
to nutrient needs, and provides nothing to gauge replacement
therapies.

http://www.transbiomedicine.com
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The third compulsory issue, for those who have advanced past
the first two rather obvious challenges, is to treat indicated defi-
ciencies therapeutically. Few have the experience and ability to
provide custom, multi-component, therapeutic dosing of phar-
maceutical grade, prescriptive multivitamins and minerals. Those
who base therapy using dietary suggestion or multipliers of RDA
underwhelm the body and provide little chance of significant
improvement. This is why we have such conflicting data in re-
gards to the value and impact vitamins and minerals have on
disease mitigation.

The roles of the vitamins and minerals are diverse, with many of
these nutrients doing double and triple duty. Some act like hor-
mones, others are a part of enzymes, most are vital compounds
that control metabolic reactions in the body. While many
still feel that micronutrient supplementation is unnecessary,
ineffective, wasteful, or even harmful - we only have our flawed
studies to blame for their ignorance. Nutrient reference values
have significant public health and policy implications.!® Given
the importance of defining reliable nutrient reference values,
there is a need for an explicit, objective, and transparent process
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to set these values. We should utilize the MOST methodology
to update the RDA, DRI and MTD values based on individuality,
accurate testing, and therapeutic treatment and tolerances.

Advances in research and discovery, illuminating our under-
standing of disease at the molecular level, have enabled a new
individualized approach to health and the treatment of disease.
A generation of medicine and technologies based on an indi-
vidual’s specific genetic make up is now empowering scientists,
health care providers, and patients to develop new strategies
for maintaining health, managing illness, and fighting disease.
Micronutrient researchers must respect the greater effect of
nurture over nature, and not rely on predictive medicine over
objective medicine. Once we can accurately determine nutrient
resources required to fend off environmental challenges, then,
and only then will we be equipped to incorporate the power of
genomics into future formulations.
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Appendix 1
Paired Student’s t-Test: Results

t=2.28

degrees of freedom =9

The probability of this result, assuming the null hypothesis,
is 0.048

Group A: Number of items= 105.00 6.22 6.32 6.72 6.95 7.37 7.94
8.26 8.37 8.63

Mean = 7.18 95% confidence interval for Mean: 6.352 thru
8.004 Standard Deviation = 1.15 Hi = 8.63 Low = 5.00

Median = 7.16 Average Absolute Deviation from Median
=0.937

Group B: Number of items= 102.00 3.95 4.11 4.68 5.95 6.58 6.78
6.95 8.05 8.22

Mean = 5.73 95% confidence interval for Mean: 4.300 thru
7.153 Standard Deviation = 1.99 Hi = 8.22 Low = 2.00 Median

= 6.26 Average Absolute Deviation from Median = 1.59

Group A-B: Number of items= 10-1.50 -0.555 -0.111 0.316 1.00
1.42 2.05 3.42 4.16 4.32

Mean = 1.45 95% confidence interval for Mean: 1.2407E-02
thru 2.891 Standard Deviation = 2.01

Hi = 4.32 Low = -1.50 Median = 1.21 Average Absolute
Deviation from Median = 1.62
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