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The Original Internist is published quarterly. Publication 
months are March, June, September and December, barring 
any unusual or unforeseen circumstances. 

 

News items and/or letters pertaining to natural health care 
are welcome. The editorial staff reserves the right to edit 
and/or reject all material received. Letters to the editor may 
be condensed in order to fit the allotted space. An address 
and telephone number where the author may be reached 
during normal business hours should also be included for 
verification purposes. Deadline for article submission is the 
5th of the month preceding publication. 

 


A subscription to The Original Internist is $50.  A free one
year subscription will be given to anyone who submits a 
case study or scientific article which is accepted for 
publication.  (This does not include letters to the editor.) 
 

Please notify Clint Publications if you change your address 
or office name, or we cannot be responsible for proper 
delivery of your journal. 
 


Advertising deadline is the 5th of the month preceding 
publication. For advertising rates or information, contact 
Clint Publications. 
 

 
The opinions expressed in The Original Internist are 
presented for the purpose of providing an open forum for 
unbiased case studies, contemporary ideas and discussion 
of matters relevant to natural health care. Its primary 
mission is to educate and inform those especially interested 
in promoting natural health care as a primary treatment.  
The opinions expressed in The Original Internist do not 
necessarily reflect the opinions and policies of Clint 
Publications or The Original Internist. 
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When treating human illness, think like a gardener.  
Growing great organic vegetables takes rich, humid top 
soil, proper sunlight, oxygen, and adequate water.  To 
insure the proper nutrients and water are available, it is 
necessary to analyze the soil periodically.  Keeping 
weeds from multiplying and robbing the soil of its 
precious nutrients is also an important step.  As with 
cancer, it is most beneficial to identify and destroy 
weeds while in the earliest stages of development. 
 
Life is an everevolving scheme of predation, involving 
both animals and plants.  Plants rely on other predators 
for nutrition and oxygen.  Plants get their nutrients 
from the soil, which are provided by microbes who in 
turn are predators. With adequate oxygen and water, 
microbes leach the minerals out of rock and decaying 
matter, and their waste products become humus which 
is eventually used by growing plants. 
 
Human tissue and body organs have much in common 
with the ecology of garden plants.  Good health begins 
at the cellular level.  Just as healthy garden plants 
require  adequate  nutrition,  minerals,  water,  air  and 
sunlight, so does human tissue.  
 
Historically  our  bodies  have  matured  to  withstand 
constant  attacks,  chiefly from viruses,  bacteria  and 
fungi.  In order to keep up with the monumental task of 
staying healthy (avoiding infections while maintaining 
overall health), it is necessary for all cells to have a 
proper nerve supply, receive optimal nourishment, get 
an ample supply of oxygen and utilize it efficiently, 
have a slightly alkaline state of blood, and properly 
detoxify  and  eliminate  cellular  and  bowel  debris. 
However, during the past few decades, our immune 
system  has  been  additionally  challenged  by  the (Continued on page 85)  

accumulation of combinations of tens of thousands of 
hazardous chemicals, pollutants, pesticides, fungicides, 
herbicides, food preservatives, free radicals, and more.  
It is impossible to avoid these pollutants since they are 
found in the air we breath, the water we drink and the 
food we eat. 
 
So is it any mystery that degenerative conditions, like 
cardiovascular disease, cancer, arthritis, kidney failure, 
chronic infections, AIDS, diabetes mellitus, 
fibromyalgia, chronic fatigue syndrome, etc., abound 
when the human body exists in such a hostile 
environment?  The damage begins with an overload of 
the organs of detoxification (primarily the liver), and 
the organs of elimination (kidneys [50%], lungs [28%], 
skin [20%] and bowel [2%]).  Refined (nutritionally 
depleted) sugars and flour, food preservatives, tobacco 
smoke, hazardous environmental materials, industrial 
pollution and solvents, pesticides, most medicines 
(including antibiotics), synthetic hormones, etc., in 
addition to bacteria, parasites and fungi, add extra work 
to our detoxification and elimination systems, thus 
weakening our cellular ecosystem.  The organ that 
eventually shows up as a disease process is often a 
matter of individual genetic makeup.   
 
In our modern world, children begin overloading their 
bodies early in life with sugar and caffeine (from 
chocolate, soft drinks, many overthecounter 
medications, etc.) and antibiotics.  This persistent 
bombardment causes them to suffer from constant 
infections (usually ear or throat) and other maladies.  
As a result microbes become predators, and the host’s 
own cells become the prey. 
 
With  the  rare  exception  of  conditions  such  as 
homocysteinemia  and  neural  tube  birth  defects, 
traditional  medicine  seldom  concerns  itself  with 
identifying the underlying cause of a condition.  It was 
only acknowledged that homocysteinemia indeed leads 
to arterial plaquing in adults after years of denial by 
traditional medicine.  It has only recently been accepted 
that  homocysteinemia  can  always  be  reversed  by 
supplementing  orthomolecular  doses  of  B12, 
pyridoxine,  folic  acid  and  vitamin  C.   The  recent 
conclusion that adequate amounts of folic acid reduce 
the risk of neural tube defects has caused the food 
processing  industry  to  begin  adding  this  essential 
nutrient to processed flour.  Usually the probability of 
improper nerve supply, malnutrition, food sensitivities, 
and toxicities (including heavy metals,  chemical  or 
other environmental exposures) is not considered by 
traditional medical practitioners as an underlying cause 
of a disease process. 
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supply. A simple venipuncture can easily produce the 
human tissue essential for biopsy which can provide 
information about the patient that cannot be obtained 
from any other source.   
 
Other than a detailed history, a multichannel blood test, 
with a CBC with a differential, a thyroid screen, and 
ferritin  can  provide  more  information  about  the 
individuality of the person than any other single test or 
laboratory procedure.  It is often necessary to consider 
allergies, which are best evaluated by blood tests. 
 
The first step for any gardener attempting to grow a 
prize winning vegetable or flower is to have the soil 
tested to insure that the proper nutrition is available for 
the particular plant.  Likewise, the first step any doctor 
should take when evaluating a health and wellness 
patient is to order a complete blood examination to help 
evaluate any nutritional needs.   
 


This article was originally printed in The Original 
Internist, March 2000, Vol. 7, No.1.   It continues to 
amaze me at the strong visionary Dr. Kessinger was.  
In our lives we are fortunate to  know a handful of 
people who can see the “big picture.” What a privilege 
to have been a part of his life’s journey. 


Our vision is limited by our ideas which, in turn, are 
dictated by our experiences.  Doctors who have never 
been exposed to the possibilities of natural health care 
will naturally (innately) be limited in their experiences, 
and therefore their perceptions.  Greed must also be 
recognized  as  a  large  part  of  worsening  health 
problems.   Pharmaceutical  companies cannot  patent 
nautral  substances,  such  as  air,  water,  etc.,  and, 
therefore,  they  cannot  charge  exorbitant  prices  for 
them.  It is in their best financial interest to not promote 
natural therapeutic health care strategies. 
 
It is important to appreciate that a nondrug approach to 
health  requires  careful  attention  to  a  number  of 
interacting factors which may either enhance or weaken 
the body and its defense systems.  It is also important to 
remember that no two individuals are exactly alike.  
Supportive treatment strategies and therapies should 
always  be  customized  to  the  individual  needs  by 
employing  a  detailed  history,  followed  by  a  good 
physical examination and proper laboratory procedures.   
 
Optimal health begins (and ends) at the cellular level.  
Each and every cell in the body depends on blood for 
nourishment.  Blood also acts as the most important 
vehicle for the defense system.  The health of the 
vascular system is also dependent on proper blood 
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nutrition  which  had  been  approved,  accepted,  and 
applied by qualified chiropractors in Oklahoma.  This 
added course of treatment, without a doubt, extended the 
quality of life for my brother and afforded us, as a 
family, precious time to rally around Clint and enjoy an 
extended quality of life for another year.  
  
In March, 1996 we were approached by an osteopath 
asking to utilize our clinic for intravenous therapy for a 
patient with multiple myeloma.  The patient, a man in 
his  midfifties,  had  undergone  two  bone  marrow 
transplants and was being treated with steroids. His 
demeanor paralleled his level of physical well being. He 
had one of the worst attitudes I’ve ever experienced in 
clinical practice.  There was no promise of cure given to 
him, but after receiving a few weeks of intravenous 
nutritional supplementation he had a clearing of his 
mental fog.  We experienced a drastic improvement in 
his demeanor and a return of the ability to do the things 
he loved; i.e., fly fishing with his wife.  From the first 
time we saw him until his death in June, a mere 3 months 
from the first time we treated him nutritionally, the 
quality of life for him and his wife was immensely 
improved. 
  
Dad said he had always accepted patients with cancer, 
but he treated the person, not the cancer.  He said that he 
treated a whole lot of bald headed men too but never 
expected them to grow a whole lot of hair. A terminal 
diagnosis is just that, terminal; however, there is still 
room to improve the quality of life and the potential to 
extend the quantity, also. In my opinion, quality of life is 
a much greater gift than quantity. 
  
At the same time that we were treating the man with 
multiple  myeloma  with  intravenously  nutritional 
supplementation, we were able to retrieve and treat a 
patient with colon cancer.  Earlier we had referred him 
to Oklahoma to receive intravenous nutrition.  He was in 
remission following the removal of the cancerous colon 
tissue.   As a result, he had a very productive retirement 
following the initial diagnosis of colon cancer, and lived 
another  15  years  from  the  time  of  his  original 
diagnosis.  He died of carcinoid syndrome in the latter 
part of the fall, 2010.   
  
In both of these cases, the quality of life was definitely 
improved and the quantity of life was also positively 
affected  through  the  natural  intervention  of 
intravenously supplied nutritional support. You can’t 
trust people who are really sick to digest their nutrients 
normally.  Intravenous nutrition bypasses the gut and is 
placed in the system for immediate use.   Mononucleosis  

At Kessinger Health & Wellness Diagnostic Centre, in 
Rolla, MO,  we learned first hand, although accidentally, 
the extraordinary benefits of  intravenous nutritional 
supplementation.  It  was  an  eye  opening  clinical 
revelation  witnessing  the  power  of  healing  and 
recuperation at hand for even the sickest of all our 
patients  through  the  intravenous  application  of 
nutritional supplementation.  In 1995, the same year I 
joined  Dad’s  clinic,  a  crisis  occurred  that  forever 
changed  the  course  of  our  family’s  history,  and, 
potentially, the destiny of chiropractic in the state of 
Missouri.   
  
My late brother, Clint, who had become HIV positive 
following a whole blood infusion in 1986 during a 
surgical appendectomy, presented with full blown AIDS 
in February of 1995.  Clint was given two weeks to live 
and a strong suggestion to quickly get his affairs in 
order. Because of Dad’s (Dr Jack’s) intervention, later 
that year, Clint was actually well enough to develop 
Clint  Publications,  the  company  that  continues  to 
produce and circulate the Original Internist, and The 
Missouri Chiropractor, the official MSCA journal.  He 
passed away December 31, 1995, only spending his last 
week with obvious disability; i.e., fatigue, lethargy, and 
loss of acute hearing  (he was not involved with direct 
care of patients; however, he was publicly visible daily 
with no signs of ill health). 
  
HIV positive becomes AIDS when the clinical signs 
elevate to a certain point.   Dad initially diagnosed 
Clint’s condition and was actually able to reverse his 
CD4:CD8 ratio  utilizing  oral  supplementation  with 
chiropractics  natural  philosophy;  however,  over  the 
course of time Clint’s sticktoittiveness waned and the 
inevitable was seemingly too soon a reality.  Clint came 
to Rolla in acute distress in February of 1995.  Dad’s fast 
paced “ace in the hole” plan of action was intravenous 
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The human body is exposed to a wide array of 
xenobiotics in one's lifetime, and complex enzymatic 
mechanisms are genetically available to detoxify these 
substances. A variety of mechanisms support or impair 
the body's natural ability to detoxify and scientific 
literature suggests an association between impaired 
detoxification and certain diseases. 
 
Missing or nonfunctioning enzyme systems impair 
biotransformation systems, consequently increasing the 
need for lifestyle changes, including the avoidance of 
certain toxins.  
 
An individual’s ability to tolerate toxins depends on 
how quickly the body can eliminate the toxic burden, 
and this important biological detoxification mechanism 
depends on enzyme functions. The human body 
contains multiple enzyme systems involved in the 
detoxification process, but when one or more important 
enzymes are missing or are functioning improperly, the 
body’s ability to eliminate the excess burden is 
affected. Normal detoxification is impaired.  
 
To put it simply: if a person misses one or two enzyme 
systems, even a moderate exposure to metals can 
overwhelm the system, because the elimination process 
does not function properly. 
 
In the United States, casecontrol studies have reported 
that an important detoxification enzyme is missing in 
23%41% for individuals of African descent; 32%53% 
for those of Asian descent, 40% 53% for those of 
Hispanic descent, and 35%62% for those of European 
descent. Several population studies have reported the 
deletion polymorphism among U.S. Caucasians as 
ranging from 48%57%. Other countries have reported 
varying frequencies of the deletion polymorphism, and 
an Iranian study showed that in 31% to 38% of the 

(Continued on next page) 
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population the GSTM1 enzyme was missing. Groups 
such as Pacific Islanders and Malaysians have a 
reported frequency of 62%100%. Other Asian 
populations have highreported frequencies of the 
deletion genotype ranging from 48%50% for Japanese 
and 35%63% for Chinese. A populationbased study 
conducted among Chinese reported a frequency of 51% 
for the GSTM1 deletion genotype. Two Korean case
control studies found frequencies of 53% and 56% for 
the GSTM1 deletion genotype.  
 
The above statistics demonstrate that missing enzyme 
systems are playing a large role in most populations. 
Genetic testing is relatively inexpensive and, in most 
cases, it has to be done only once in a lifetime. 
 


While much is known about the role of Phase I 
enzymes in the metabolism of pharmaceuticals as well 
as their activation by environmental toxins, the role of 
Phase I detoxification in clinical practice has received 
less consideration than the Phase II enzyme systems. 
Enzymes involved in the Phase I metabolism are 
Cytochrome P450, and the SOD Enzymes. 
 

 
These enzymes are involved in the metabolism of drugs 
or exogenous toxins such as chemical solvents or 
drugs, including steroids. The amount of the CYP 
enzymes present in the liver reflects their importance in 
the detoxification process. 
 
The Superoxide Dismutase (SOD) Enzymes are present 
in practically all cells and in extracellular fluids. The 
SODs are considered free radical scavengers, 
preventing oxidative damage and thus are considered 
important to delay the aging process. Genetic 
polymorphism in SOD enzymes and their altered 
expressions and activities are associated with oxidative 
DNA damage and an increased cancer risk. (Khan MA, 
Tania M, Zhang D, Chen H. Antioxidant enzymes and 
cancer. Chin J Cancer Res 22(2);8792. 2010). 
 
SOD enzymes contain metal cofactors which can be 
copper, zinc, manganese or iron. While all people have 
an abundance of SOD enzymes, deficiency in any of 
these metals will lower certain SOD levels and 
function. In other words, a nutritional deficiency in any 
of these trace elements potentially impairs SOD 
enzyme function, leading to a disruption in the 
detoxification pathway. 
 




 
SOD1 is also called the copper/zinc superoxide 
dismutase or CuZnSOD. It is present in the cytosol, the 
nucleus and the mitochondria. Its primary function is to 
act as an antioxidant enzyme, lowering the steadystate 
concentration of superoxide. High concentrations are 
found in liver, brain and testes; but also in red blood 
cells, pancreas and the lung. Inactivity of an SOD 
enzyme disturbs the cell metabolism. 
 
A copper or zinc deficiency reduces the function and 
activity of the SOD1 enzyme. 
 

 
This gene, also called MnSOD, is a member of the iron/
manganese superoxide dismutase family. Mutations in 
this gene have been associated with idiopathic 
cardiomyopathy, premature aging, (IDC) sporadic 
motor neuron disease, and cancer. (NCBI Report. SOD2 
superoxide dismutase 2. upd May2011.) 
 
SODGene defects have been associated with diseases 
such as Amyotrophic lateral sclerosis (ALS) (Banzi et 
al. SOD1 und amyotrophic lateral sclerosis: mutation 
and oligomerization. PLoS 3//2008. NCBI; Furukawa 
Y et al. Complete loss of posttranslational 
modifications triggers fibrillar aggregation of SOD1 in 
familial form of ALS. J. Biol.Chem.283/35/2008). 
 
A reduced Phase I Metabolism reduces the 
detoxification ability of a variety of xenotoxins 
including the potentially toxic metals.  
 

 
Phase II reactions follow Phase I reactions. Also known 
as conjugation reactions (e.g. with gluthation or amino 
acids or sulfonates), the Phase II system is an important 
defense mechanism against intake of toxins. The 
Gluthation Transferases and NAcetyltransferase 2 
(NAT2) belong to the group of Phase II Enzymes. 
 
A reduced Phase II detoxification leads to the 
accumulation of toxins. Gene variants in the 
glutathione Stransferases (GST) may lead to poor 
management of the extremely radical intermediates 
from the Phase I responses and thereby transmit a 
predisposition for diseases associated with oxidative 
stress.  
 
The glutathione Stransferases (GSTM1, GSTT1, etc) 
are one family of enzymes responsible for the 

(Continued on next page) 
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detoxification process, particularly mercury and other 
toxic metal compounds. These enzymes are also known 
to play a role in the detoxification of polycyclic 
aromatic hydrocarbons found in tobacco smoke. 
 


GSTM1 is produced in the liver. Through conjugation 
with glutathion, it functions in the detoxification of 
environmental toxins and products of oxidative stress, 
electrophilic compounds, including carcinogens and 
therapeutic drugs. 
 
Individuals with the GSTM1 */0 Genotype do not have 
this functioning enzyme and are at greater risk to 
develop carcinomas. 
 


GSTT1 is found in lymphocytes and the liver, and is 
involved in the detoxification process of a variety of 
environmental chemicals, such as the ones used in 
polymer productions. Like all GST Enzymes, GSTT1 
detoxifies cancercausing chemicals as found in 
cigarette smoke. Approximately 38% of Kaukasions 
show a complete lack of GTT1 activity. This group 
with the GSTT1 */0 Genotype shows a high risk for 
carcinoma of the lung, breast and larynx. 
 


GSTP1 is built in blood lymphozytes and tissues such 
as prostate, lung, breast and brain. It plays an important 
role in detoxification by catalyzing the conjugation of 
many drophobic and electrophilic compounds with 
reduced glutathion. 
 
About 50% of the caucasion population shows 
complete loss of function, which aids the accumulation 
of reactive products and thus increases the risk of 
cancer and neurological diseases. 
 


The NAT2 functions to both activate and deactivate 
arylamine and hydrazine drugs and carcinogens. 
Polymorphisms in this gene are responsible for the N
acetylation process in which humans are segregated 
into rapid, intermediate or slow acetylator phenotypes. 

Lack of NAT2 function is associated with higher 
incidences of cancer and drug toxicity. Rapid 
acetylators have a higher risk for colorectal cancer. 



(Osian G., Procopciuc L, Vlad L. Nat2 gene 
polymorphism and sporadic colorectal cancer. 
Prevalence, tumor stage and prognosis. 
J.Gastrointestin Liver Dis. 2006; 15(4):35753). 
 


Apolipoprotein E is a apolipoprotein essential for the 
metabolism of triglyceriderich lipoprotein 
constituents. It has been recognized for its importance 
in lipoprotein metabolism and cardiovascular disease. 
 
ApoE genotyping may help guide lipid treatment when 
cardiovascular risks are high. It is used as an adjunct 
test to aid in the diagnosis of dementia and Alzheimer 
Disease, but an association has not been confirmed. 
 

      
       (Kuroda 
MM, Weck ME, Sarwark JF, Hamidulla A, Wainwrigt 
MS. Association of apolipoprotein E genotype and 
cerebral palsy in children. Pediatrics 2007;119(2):306
313). 
 


The persistent CNS (central nervous system) effect of 
lead may be more toxic in individuals who have at least 
one ApoEEpsilon4 allele. This study suggests that 
individuals with ApoE polymorphisms may vary in 
susceptibility to the longterm effects of lead on the 
central nervous system. 
 
(Stewart WF, Schwartz BS, Simon D, Kelsley K, Todd 
AC. ApoE genotype, past adult lead exposure, and 
neurobehavioral function. Environm Health Perspect. 
2002; 110(5):5401505). 
 
A reduction of ApoE gene type that contains two 
cysteines, decreases detoxification capabilities and the 
removal of mercury and other thiolreactive toxicants. 
(Haley B., The relationship of the toxic effects of 
mercury to exacerbation of the medical condition 
classified as Alzheimer's disease. Medical Veritas 4 
(2007) 14841498). 
 


When we know genetic ‘disabilities’, we are in a 

better position to protect and support our child’s 
system 

We can use care in preventing toxic overexposure 
Since we have numerous enzyme systems involved in 

the detoxification process, we can strengthen our 
detoxification ability by supporting and strengthening 
other enzyme systems. 

SOD testing may not be needed, since SOD enzymes 
are present in everybody’s system. We can test if 
these enzyme systems function properly, but it would 
make more sense to first pay attention to potential 
deficiencies, particularly copper, zinc and manganese 
before SODs are tested. 

Zinc and manganese deficiencies are not uncommon. 
Boys are susceptible to zinc deficiency. Blood or hair 
analyses are an option. While blood tests reveal acute 
and immediate deficiencies, hair detects if the body 
has been chronically undersupplied. I would hesitate 
to have blood drawn from an infant or young child. I 
consider hair analysis a suitable alternative in 
locating the problem. If hair analysis results indicate 
a need for supplementation, it would be logical to 
supplement for a few weeks before SOD testing is 
attempted. 

Even in the presence of metabolic or digestive 
disorders, sufficient nutrients would be absorbed to 
restore SOD enzyme function to near normal. 

Phase II Enzymes are either present or not. When we 
know that Phase II Enzyme systems are missing or 
nonfunctional, we also know that we need to support 
the body’s detoxification potential—because the 
system cannot detoxify properly on its own. Nearly 
50% of the world population misses the GSTM1 
enzyme. These people accumulate toxins readily, 
simply because their body cannot properly detoxify. 

When we know specifics about our individual 
detoxification potential, we will know how much 
outside support in the form of natural or synthetic 
chelation treatment is needed to prevent our body 
from continuously accumulating the toxins we are 
exposed to on a daily basis. The sooner we act, the 
better. 

 


Genetic testing for detoxification enzymes is simple 
and inexpensive. The material needed for testing is 1ml 
of whole blood drawn into an EDTA tube, or 10 drops 
of whole blood on filter paper, or a gum swap. Test kits 
are available on request. 
 
For more information: www.microtraceminerals.com  
 


Parveen F, Faridi RM, Das V, Tripathi G, Agrawal S., 
Genetic Association of phase I and phase II genes with 

(Continued on next page) 
THE ORIGINAL INTERNIST     SEPTEMBER  2012 91 



recurrent miscarriages among North Indian women. 
MHR Basic science of reproductive medicine. Vol16, 
Issue 3, pg 207214, 2009 

BundesgesundheitsblattGesundheitsforschung
Gesundheitsschutz 2004: Genetische Polymorphismen 
von Fremdstoffmetabolisierenden Enzymen und ihre 
Bedeutung für die Umweltmedizin. 47:11151123 

 Innocenti, F. & Ratain MJ. (2002). Update on 
pharmacogenetics in cancer chemotherapie. Eur J 
Cancer 38:639644. 

Schwab M et al. Pharmakogenetik der ZytochromP
450Enzyme. Bedeutung für Wirkungen und 
Nebenwirkungen von Medikamenten. Dtsch Ärzteblatt 
8, 1999 

ProbstHensch NM, Bell DA, Watson MA, Skipper 
PL, Tannenbaum SR, Chan KK, Ross RK, Yu MC: N
acetyltransferase 2 phenotype but not NAT1*10 
genotype affects aminobiphenylhemoglobin adduct 
levels.  

Hein DW, Doll MA, Fretland AJ, Leff MA, Webb SJ, 
Xiao GH, Devanaboyina US, Nangju NA, Feng Y: 
Molecular genetics and epidemiology of the NAT1 
and NAT2 acetylation polymorphisms.  

Bell DA, Badawi AF, Lang NP, Ilett KF, Kadlubar 
FF, Hirvonen A: Polymorphism in the N
acetyltransferase 1 (NAT1) polyadenylation signal: 
association of NAT1*10 allele with higher N
acetylation activity in bladder and colon tissue. 

Marcus PM, Vineis P, Rothman N: NAT2 slow 
acetylation and bladder cancer risk: a metaanalysis of 
22 casecontrol studies conducted in the general 
population. 

Hughes NC, Janezic SA, McQueen KL, Jewett MA, 
Castranio T, Bell DA, Grant DM: Identification and 
characterization of variant alleles of human 
acetyltransferase NAT1 with defective function using 
paminosalicylate as an invivo and invitro probe. 

Katoh T, Inatomi H, Yang M, Kawamoto T, 
Matsumoto T, Bell DA: Arylamine N
acetyltransferase 1 (NAT1) and 2 (NAT2) genes and 
risk of urothelial transitional cell carcinoma among 
Japanese. 

Okkels H, Sigsgaard T, Wolf H, Autrup H: Arylamine 
Nacetyltransferase 1 (NAT1) and 2 (NAT2) 
polymorphisms in susceptibility to bladder cancer: the 
influence of smoking. 

Hayes JD, Pulford DJ: The glutathione Stransferase 
supergene family: regulation of GST and the 
contribution of the isoenzymes to cancer 
chemoprotection and drug resistance. Crit Rev 
Biochem Mol Biol 1995, 30(6):445600. PubMed 
Abstract  

Fost U, Hallier E, Ottenwalder H, Bolt HM, Peter H: 

THE ORIGINAL INTERNIST      Spring  2006 05 92 THE ORIGINAL INTERNIST     SEPTEMBER  2012 

Distribution of ethylene oxide in human blood and its 
implications for biomonitoring. Hum Exp Toxicol 
1991, 10(1):2531. PubMed Abstract  

Pemble S, Schroeder KR, Spencer SR, Meyer DJ, 
Hallier E, Bolt HM, Ketterer B, Taylor JB: Human 
glutathione Stransferase theta (GSTT1): cDNA 
cloning and the characterization of a genetic 
polymorphism. 

Ma QW, Lin GF, Chen JG, Shen JH: Polymorphism 
of glutathione Stransferase T1, M1 and P1 genes in a 
Shanghai population: patients with occupational or 
nonoccupational bladder cancer. Biomed Environ Sci 
2002, 15(3):253260. PubMed Abstract  

Hunter DJ, Hankinson SE, Hough H, Gertig DM, 
GarciaClosas M, Spiegelman D, Manson JE, Colditz 
GA, Willett WC, Speizer FE, Kelsey K: A prospective 
study of NAT2 acetylation genotype, cigarette 
smoking, and risk of breast cancer. Carcinogenesis 
1997, 18(11):21272132. PubMed Abstract | Publisher 
Full Text  

Packer BR, Yeager M, Staats B, Welch R, Crenshaw 
A, Kiley M, Eckert A, Beerman M, Miller E, Bergen 
A, Rothman N, Strausberg R, Chanock SJ: 
SNP500Cancer: a public resource for sequence 
validation and assay development for genetic variation 
in candidate genes. 

Grant DM, Hughes NC, Janezic SA, Goodfellow GH, 
Chen HJ, Gaedigk A, Yu VL, Grewal R: Human 
acetyltransferase polymorphisms. Mutat Res 1997, 
376(12):6170. PubMed Abstract 

Miller MC, Mohrenweiser HW, Bell DA: Genetic 
variability in susceptibility and response to toxicants. 
Toxicol Lett 2001, 120(13):269280. PubMed 
Abstract | Publisher Full Text  

 



E.BlaurockBusch PhD founded the specialty 
laboratories Micro Trace Minerals of Germany 
www.microtraceminerals.com in 1975 and Trace 
Minerals International, Inc. of Boulder, Colorado in 
1984 www.tracemin.com.  She is research director of 
both. 
 

She is Scientific Advisor to the International Board of 
Clinical Metal Toxicologists (IBCMT) and the German 
Medical Association of Clinical Metal Toxicologists 
(KMT). She has lectured in universities of countries 
and to medical groups around the world and received 
the IBCMT Award for Outstanding Services in 2005. 
She has written numerous articles and several books in 
English and German, and is a member of the British 
Society of Ecological Medicine and the European 
Academy for Environmental Medicine.   



Ad Size: 8.5” x 11" • 4 Color 

P.O. Box 337, Washington Depot, CT 06794 • Telephone: 888-852-2723 • Facsimile: 888-952-2723
www.DoctorsChoice.net • Info@DoctorsChoice.net 

Doctor’s Choice is a professional health care organization  
offering licensed health care professionals an easy and  

convenient way to get discounted laboratory tests.  
Whether you have a low-volume or a high-volume  

practice, we are certain that we can save you money.

   “Our High Volume Equals Substantial Savings”

ANA  $7.50
CORTISOL $9.50
CRP  $7.50
DHEA  $21.00
ESTRADIOL  $18.00
GLIADIn Ab PnL  $25.50
HEMOGLObIn A1C  $8.50
HOMOCYSTEInE  $17.00

InSULIn  $8.50
PROGESTEROnE  $12.00
PSA  $9.00
T3, FREE  $9.00
TESTOSTEROnE  $13.50
TPO AnTIbODY $10.50
VAP  $42.00
VITAMIn D, 25-OH  $28.00

SAVE UP TO 80% ON
LAbORATORY TESTInG

DC-135 DC_Ad.indd   1 2/4/10   3:51:05 PM



(Continued on next page)  

Children have specific nutritional needs, and like adults 
they require a minimum daily intake of essential vita
mins, minerals, and fatty acids. Their need is more 
critical than adults, however, since they are laying 
down basic core pathways, which will affect them the 
rest of their lives.  Consequently, it is essential to en
sure that they consume those essential components, as 
required for the growing body of a child. 
 
It is well recognized that the Standard American Diet is 
high in processed foods, and lacking in essential vita
mins, minerals, and fatty acids.  Accordingly, judicious 
dietary choices that include unprocessed foods contain
ing a varied supply of these essential nutrients are of 
utmost importance.  Given the known fact that many 
foods are lacking in nutritional value, equally important 
is daily supplementation with at minimum a multi
vitamin, essential fatty acids, and vitamins D and K.  
Additional supplementation, such as vitamin C or other 
essential nutrients may be added to the daily regimen 
for specific deficiencies, or as deemed necessary. 
 
Children’s diets can be particularly high in fat and calo
ries, too often the wrong kinds of fats, thus it is not sur
prising that an estimated thirtytwo percent (32%) of 
children in the US are overweight or obese.  In recent 
decades increased weight has resulted in a triplefold 
increase in the incidence of obesitylinked diseases.1  In 
addition to affecting the quality of life, obesity contrib
utes to many health conditions.  In children with in
creased adiposity, an association with increased blood 
pressure has also been observed.2  Besides hypertension 
and diabetes, other health conditions linked to obesity 
include liver and gallbladder disease, sleep apnea, res
piratory problems and mental health conditions.3 
 
The measure of body weight relative to height is re
ferred to as the body mass index (BMI), and is a tool 
often used to determine if a person is at a healthy 
weight, overweight, or obese.  For children in addition 

to weight and height, age must also be utilized to calcu
late the BMI.  Four different categories are utilized to 
classify BMI values, as indicated in the table below, 
with the percentile indicating the relative position of a 
child's BMI number among children of the same sex 
and age group. 

 
To calculate the BMI, the link http://
www.nhlbisupport.com/bmi/ may be used.  For chil
dren’s BMI charts, see http://www.bcm.edu/cnrc/
images/pdfs_nyc/cdc_bmi_boys.pdf, and http://
w w w . b c m . e d u / c n r c / i m a g e s / p d f s _ n y c /
cdc_bmi_girls.pdf. 
 
Regardless of the weight status, empty calories should 
not be a major part of the diet.  For most people, it is 
recommended that no more than 15% of calories come 
from solid fats and added sugars.  However, according 
to the USDA, about 35% of the calories Americans 
typically consume (eat and drink) are empty calories, 
which means that foods and drinks with too high a con
tent of solid fats and added sugars are typically cho
sen.4 
 
Harvard’s School of Public Health5 has published ten 
top nutritional tips for eating right, which include: 
1) Selecting good (complex) carbohydrates, as op

posed to no carbohydrates 
2) Selecting highquality protein sources, such as fish, 

lean meats, and nuts 
3) Selecting foods with beneficial fats, while limiting 

foods high in saturated fats, and avoiding trans fats 
4) Consuming a fiberfilled diet, rich in whole grains, 

fruits, and vegetables; especially green vegetables 
for their vitamin K content. Vitamin K is necessary 
for optimal calcium (Ca) utilization, as it functions 
to activate the protein carrying Ca to the bone 

5) Consuming a high quantity of vegetables and fruits 
6) Including a source of calcium in the diet 
7) Including plenty of water, and avoiding sugary 

drinks and juices 
8) Choosing fresh, in season foods, as opposed to 

processed foods 
9) Taking a daily multivitamin as a “nutrition insur

ance policy” 
10) Adding vitamin D and vitamin K, for an “extra 

health boost.” 

  

Underweight <5th 

Healthy Weight 5th to <85th 

Overweight 85th  <95th 

Obese ≥95th 
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In addition to the above dietary choices, select groups 
of children may need specific, additional supplementa
tion, tailored to their individual needs. In all age 
groups, food assessments can serve as an essential tool 
in determining sufficient intake of essential nutrients.  
By recognizing those nutrients that are deficient, spe
cific supplementation may be implemented to address 
individual deficiencies.  For example both dietary sur
veys and the Children's Nutrition Research Center 
(CNRC) suggest that adolescent girls tend to be signifi
cantly lacking in their dietary intake of both calcium 
and iron, as recommended for their age group.6 
 
As a consequence of the growing weight issue in young 
children and teens in America, the United States De
partment of Agriculture (USDA) has developed a pro
gram called ays to nhance hildren's ctivity & 
utrition (We Can!).  This nationally recognized pro
gram is designed for parents, caregivers and communi
ties to facilitate the weight management of children 8 to 
13 years old.7  As part of this program, foods are desig
nated into three categories, “GO, SLOW and WHOA 
foods.”  GO foods are nutritious and low in both fat and 
added sugar.  These foods can be eaten anytime.  
SLOW and WHOA foods are higher in fat, added sugar 
and calories, and should be eaten less frequently.  By 
identifying the good foods, and eliminating the foods 
that are not beneficial, a healthy lifestyle can be at
tained, which ultimately results in weight control.   To 
assist with caloric intake, the information on calories 
per serving, serving size and the grams of fat and sugar 
located on packages are essential.  Additionally, many 
of the fastfood restaurants voluntarily provide nutri
tional information about the foods they serve upon re
quest, or on their website, allowing an awareness of the 
caloric content of the foods consumed.  The caloric 
content is important to recognize, so that wise food 
choices can be made, such that over consumption does 
not result. 
 
As mentioned above, equally important is daily supple
mentation with at minimum a multivitamin, essential 
fatty acids, and vitamin D, in an effort to alleviate die
tary insufficiencies. 
 
.  To supplement the deficiencies in 
the daily diet, the primary consideration is the addition 
of a daily multivitamin.  Use of a daily multivitamin 
offers numerous benefits, particularly if the child does
n’t eat a well balanced meal, or has eating difficul
ties.  One primary consideration for the type of multivi
tamin is the availability of the individual compo
nents.  Liquid multivitamins are one choice for chil

dren, as this eliminates the need to swallow a tablet or 
capsule, and secondly these vitamin forms have high 
bioavailability. With liquids, however, it is important to 
recognize that folic acid and iron are often missing in 
aqueous multi products. This is because folic 
acid solubility is very pH dependent, and requires a 
basic medium (pH) for solubility, while iron does not 
readily dissolve in aqueous solutions.  Iron can also 
react with vitamin C, negating any value. Subsequently, 
a judicious choice is to also supplement with these es
sential nutrients.  For older children, tablet or capsule 
forms of a multi may be suitable. Good choices include 
those that contain essential Bvitamins, trace minerals, 
including zinc, selenium and copper, and macronutri
ents like calcium, iron, and potassium.  Also a consid
eration is the availability of these nutrients, as some 
tablets and capsules are high in fillers or other inert 
ingredients, thus offer limited benefits.        
 
.  It is estimated that children spend an 
average of 93% of their time indoors. As a consequence 
of these lifestyle changes, and along with an increased 
usage of sunscreen, a diminished exposure to sunlight 
has resulted.  Consequently, a high percentage of the 
population is presenting with vitamin D deficiency, as 
determined by decreased serum levels of vitamin D 
(<50nmol/L).  Since vitamin D is a critical factor in 
optimal health, an adequate daily intake is also recom
mended for children and adolescents.  According to Dr. 
Carol Wagner, MD, FAAP, professor of pediatrics at 
the Medical University of South Carolina, in addition 
to deficiency in adolescents and adults, evidence of 
vitamin D deficiency also exists in infants and children 
of all ages.8 
 
In adults, vitamin D deficiency is defined as a serum 
25OHvitamin D of <50nmol/L, while in children and 
infants, a consensus with regard to the concentration of 
25OHvitamin D necessary to define insufficiency has 
yet to be determined.9,10,11,12   However, the American 
Academy of Pediatrics (AAP) recently recommended 
doubling the amount of vitamin D for babies and chil
dren from 200 International Units (IU) per day to 400 
IU per day,13 since 200IU/day does not maintain 25
OH vitamin D concentrations above 50nmol/L. 
 
Vitamin D has multiple actions, including the role it 
plays in an immunomodulatory fashion.  It is a potent 
stimulator of the innate immune system, acting through 
tolllike receptors on monocytes and macrophages.  
Low levels of vitamin D leads to increased release of 
parathyroid hormone (PTH),14 which increases bone 
resorption, and in turn results in a decrease of bone 
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mass.  Due to its effect on calcium absorption, vitamin 
D insufficiency is also associated with bone loss and an 
increased fracture risk.  When vitamin D status de
clines, absorption of dietary calcium also declines, to 
about 10% to 15%; however, with sufficient vitamin D 
status absorption of dietary calcium is approximately 
30% to 40%.15 
 
There are a number of variables that contribute to the 
ability to absorb vitamin D, with the obvious being the 
amount of time spent in the sun.  Other factors that con
tribute include the amount of skin pigmentation, the 
degree of latitude, season, cloud cover, air pollution, 
amount of skin exposed, and UVB protection (e.g., 
clothing, sunscreen).  In addition to these, body mass 
can also be a factor in vitamin D absorption.  In fact an 
elevated BMI (>30) is associated with decreased circu
lating 25(OH)D, as fat serves as a vitamin D reser
voir.16   Thus, in overweight children and adolescents a 
greater need for supplementation may exist.  For this 
group, testing for vitamin D deficiency may be espe
cially pertinent. 
 
Two forms of vitamin D are available for supplementa
tion, vitamin D2 (ergocalciferol) and vitamin D3 
(cholecalciferol).  Of these two forms vitamin D3 has 
demonstrated greater efficacy in raising circulating 25
OHD concentrations under certain physiological situa
tions,17 and, therefore, is the preferential form of sup
plementation. 
 
Vitamin K is equally important as vitamin D, as it 
works in conjunction with vitamin D to aide in proper 
bone formation and in maintaining bone den
sity.18,19,20,21   Unlike other fatsoluble vitamins, vitamin 
K is not stored in the body, thus a daily intake is neces
sary.  It is well recognized that supplementation or in
jection is necessary for the newborn infant, as the fetus 
has low levels of vitamin K, and adequate levels of vi
tamin K are required for proper blood clotting.22  In 
the fetus tight regulation of vitamin K levels helps to 
control the rate of rapid cell division during fetal devel
opment. However, without supplementation, deficiency 
in this group can result in just a few days,23 predispos
ing the infant to complications associate with hemor
rhaging, specifically of the brain.  Beyond its role in 
blood clotting, recent research has revealed that vitamin 
K also plays a vital role in maintaining healthy bones 
and arteries by keeping calcium in the bones and out of 
the arteries.24 
 
Detailed surveys by The Hyper
active Children’s Support Group (HCSG) have con

cluded that many children are deficient in essential 
fatty acids (EFAs).25  These deficiencies have been cor
related to either metabolism or absorption issues, or a 
combination of these.  Brain cells are especially rich in 
certain long chain polyunsaturated fatty acids (PUFAs), 
and their dietary status has an influence on both cogni
tive function and behavior.  In addition to the conclu
sion noted above by the HCSG, this group has also 
sited specific evidential components that point to EFA 
insufficiency and/or deficiency in children.  These cri
teria include the following: a) many of the foods that 
“cause trouble in children are weak inhibitors of the 
conversion of EFAs to prostaglandins (PGs)”; b) boys 
are affected to a greater degree than girls and “males 
are known to have much higher requirements for EFAs 
than females”; c) abnormal thirst is one of the cardinal 
signs of EFA deficiency; many children suffer with this 
symptom; d) “many children have eczema, allergies 
and asthma”, all of which can benefit, or be alleviated 
by EFA supplementation; e) many children are zinc 
deficient, and zinc is required for conversion of EFAs 
to PGs; and f) allergies affect many children, especially 
wheat and milk, “which are known to give rise to exor
phins in the gut,” which in turn may block conversion 
of EFAs to PGEl.25  Besides their importance in learn
ing, behavior, and attention disorders, EFAs are also 
extremely important for the growing brain.  The pres
ence of good oils in the diet has decreased dramatically 
as a consequence of the high quantity of hydrogenated 
oil, subsequently, a daily supply of EFAs can provide 
good fats, and in turn alleviate the above noted issues.  
In addition, both DHA and EPA are necessary for vital 
brain function, including memory, speech, and specific 
motor skills. 
 
As stated by President John F. Kennedy, “Children are 
the world's most valuable resource and its best hope for 
the future”, thus we must supply them with the oppor
tunity to thrive and be healthy.  Their individual nutri
tional needs, although dependent upon family dynam
ics, are vitally important in an effort to facilitate opti
mal health.  It can’t be stressed enough how the early 
stages of development are a critical time as founda
tional core pathways and structures are being built.  
Many children have become accustomed to diets high 
in simple carbohydrates and fatty, fast foods.  How
ever, a practical strategy for busy families would begin 
by incorporating four basic components into the daily 
diet, a multivitamin, essential fatty acids, and vitamins 
D and K.  This strategy, in conjunction with simple 
lifestyle changes, like drinking water in place of sugary 
drinks and juices, and getting involved in organized 
sports or classes to build their physical core, can assist 
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As October approaches, another “breast cancer aware
ness” month will come and go. We have to ask our
selves, “Are we really raising awareness in our clients/
patients?” A leading national women's magazine re
vealed last October that Americans have collectively 
raised $6 billion for breast cancer awareness. Yet the 
average woman is “not aware” that an imbalance in sex 
hormones is key for the most common type of estrogen
sensitive breast cancer. I tell women daily in my health 
center that balancing sex hormones will not only prevent 
this deadly disease but it is also key to weight manage
ment, sleep, mood, and prevention of virtually all PMS 
and menopausal symptoms while also keeping other fe
male health issues (ovarian fibroids/cysts, endometrio
sis, heavy periods) at bay. Let's face it; a woman doesn't 
just wake up one day with breast cancer. This deadly 
disease is a culmination of physiological and psycho
logical stressors that is now being understood as having 
a foundation in adrenal fatigue/exhaustion and a female 
sex hormone imbalance. Genetics, toxicity levels, and 
immune system capacity all come into play but the fact 
remains that no doctor can show you a woman with 
breast cancer who has balanced sex hormones. It is also 
an obvious fact that women who are genetically predis
posed to breast cancer do not always get the disease and 
women who have no genetic predisposition often do get 
the disease. So, we must look beyond genetics and also 
look at a woman’s lifestyle and her total stress load fac
tors that result in adrenal fatigue/exhaustion and an im
balance between estrogen and progesterone. 
 
I had the experience of working with hormone special
ist, Mr. Joeseph Beldonza C.C.N, ND, who had done 
over 20,000 saliva hormone tests while starting a hor
mone testing lab years ago. He used this experience to 
educate doctors in interpreting saliva hormone profiles. 
With all this lab experience, Mr. Beldonza saw obvious 
trends in saliva profiles of women with femalerelated 
cancers. I knew this information would be more credible 
if a small pilot study was done to validate it. I facilitated 
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by: Dawn Cutillo Hiestand, B.S. Health & Nutrition; 
Author, The Hormone “Shift” 

the study at my health center, The Rejuvenation Center, 
in Lancaster, Pa. Bio Health Lab from California evalu
ated the saliva test and    
     
. 
 
: 
A small sample of 25 local women, who had breast 
cancer in the last 5 years, was compared to 20 women 
who never had breast cancer. The parameters of the 
study required that the breast cancer survivors were not 
currently on chemotherapy, radiation or any type of 
medication such as the commonly used estrogen 
blocker, Tamoxifen. 
 
The goal of the study was to show trends in saliva hor
monal profiles of women who have had breast cancer. 
These trends could then serve to aid women who want 
to prevent breast cancer by allowing them to compare 
their saliva test results to these in an effort to detect at 
the earliest time the possible manifestation of the dis
ease. 
 
The growing national trend is to remove the breast even 
before the woman is diagnosed with breast cancer as a 
way of prevention of the disease if breast cancer runs in 
her family. This is obviously extremely invasive and 
does not change the underlying hormonal imbalance 
that contributed to her cancer. We decided to do this 
pilot study in hopes that our research will someday al
low women to test their hormones with a simple saliva 
test as an early detection tool in order to avoid this type 
of surgery. Looking ahead at the hormonal trend to
wards breast cancer is true early detection as opposed 
to a mammogram that is considered early detection of 
an already existing tumor in the beginning stages of 
development! 
 

The main findings of the study: 
 Low levels of progesterone are linked to breast 

cancer 
 High levels of estrogen (specifically estrodiol) in 

relation to progesterone (an imbalance), is linked to 
breast cancer as shown in specific estrogen to pro
gesterone ratios. 

 All women with breast cancer have a sex hormonal 
imbalance 

 More research is warranted to see specific ratios of 
the three main estrogens and breast cancer occur
rences 

 
These are interesting findings not often brought to 
women’s attention via their doctor, the media or even 
more holistic health practitioners because these facts 
are not commonly known. 





significant at this point, this finding is worth further 
research” reports Dr. Bernotsky as she tabulated the 
results. 
 
More research is obviously needed into the exact estro
gen profiles but a strong link exists between progester
one levels and breast cancer as well as the ratios of 
high estrodiol to progesterone levels as an indicator of 
breast cancer.  
 
: 
Naturally balancing estrogen to progesterone levels 
before breast cancer can develop would be the most 
preventative advice at this point for women who fear 
developing the disease. Please note that estrodiol is 12 
times more potent than estrone, and in the presence of 
adequate progesterone, estrodiol will often be con
verted to estrone sulfate, an essentially inactive form 
that is stored mainly in the fat cells for later use as 
needed. Progesterone also induces the production of an 
enzyme used to convert estrodiol to estrone. This seems 
to be a natural checksandbalances system to ensure 
natural estrogen does not get too high, which could 
eventually cause diseases like breast cancer. A study in 
the American Journal of Epidemiology found that 
women with a progesterone deficiency had 5.4 times 
the risk of premenopausal breast cancer; while a Mayo 
Clinic study showed that women with a history of pro
gesterone deficiency had 3.6 times the risk of post
menopausal cancer. This further establishes that there 
are trends to be observed with women who get breast 
cancer. Dr. Reiss, Natural Hormone Balance for 
Women, agrees with this same concept of the 
“progesterone protection factor” by showing the con
version of estrodiol into estrone can only take place in 
the presence of progesterone, coupled with a specific 
enzyme. This shows that progesterone is involved in 
converting excess estrogen (estrodiol) into a safer, 
weaker form (estrone). 
 
It is important for women to raise their progesterone 
levels to balance out estrogen and relieve a condition 
dubbed by Dr. Lee, (foremost researcher on progester
one therapy) as “estrogen dominance”. Some symp
toms of “estrogen dominance” are PMS, depression, 
anxiety, irritability, insomnia, headaches, hot flashes, 
night sweats, mood swings, food cravings, fluid reten
tion, heavy periods, fibroids, endometriosis, etc. Now 
we can add increased incidence of breast cancer to this 
list. 
 
The main reason for depleting progesterone levels in 
American women is the conversion of progesterone to 
cortisol when women are under chronic psychological 

This is mainly due to the fact that although some bio
medical literature recognizes the importance of the re
lationship between progesterone levels and the inci
dence of breast cancer, mainstream medical practice 
does not. However, some medical professionals have 
investigated and tracked this relationship in their own 
patients (see for example, Dr. John R. Lee’s work) and 
have suggested that the use of estrogen therapy to ad
dress symptoms of menopause puts patients at risk for 
femalerelated cancers with respect to decreased levels 
of progesterone. In fact, the American Cancer Society’s 
webpage does not differentiate between estrogen and 
progesterone when citing hormones that could be re
lated to the incidence of breast cancer. In this manner, 
it would seem that traditional medical opinions do not 
recognize or emphasize the potentially important role 
of progesterone in women’s health, including breast 
cancer among various other health concerns.  
 
:  
There appears to be a relationship between the inci
dence of breast cancer and low progesterone levels 
when comparing the 25 women who had breast cancer 
to 20 similar aged women who never had breast cancer. 
All of the women with breast cancer had low progester
one levels based on “normal/healthy” levels as well as 
poor estrogen to progesterone ratios needed for health. 
When comparing the crosssample of 45 women, over 
69% of women with extremely low levels of progester
one (under 100 pg/ml) had breast cancer, while only 
42.9% of those with slightly higher levels of progester
one (over 100 pg/ml) had breast cancer. It is important 
to note that those with levels over 100 pg/ml still were 
low overall as far as healthy levels; however, the lower 
the progesterone levels were, the risk of breast cancer 
was increased. 
 
This is compounded by the relationship between the 
incidence of breast cancer and the ratio of progesterone 
to estrodiol (an estrogen) when comparing women with 
ratios under 50 to those with ratios over 50. The study 
showed that 73.1% of women with progesterone to es
trodiol ratios lower than 50 had breast cancer, while 
only 31.3% of those with ratios over 50 had breast can
cer. 
 
More interesting, were the trends that require further 
research in the specific levels and ratios of the three 
estrogens tested. It was found that 64% of these women 
had an estrodiol level lower than their estrone level. 
Almost all of the women (96%) had an estriol level that 
was lower than their estrodiol level, while 76% had an 
estrodiol level that was different by less than 1 point 
from their estriol level. “While not being statistically 

(Continued on next page) 
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or physiological stress. What Mr. Beldonza has seen as 
a trend in his analysis of over 20,000 hormone saliva 
tests and what I have seen in the thousands of women I 
have worked with over the years, is that initial adrenal 
fatigue due to chronic stress, demanding high cortisol 
output (shown by elevated cortisol on saliva tests), will 
be associated with lower progesterone levels and hence 
“estrogen dominance”. Therefore, it is ineffective to try 
to build a woman’s progesterone levels without ad
dressing the main factor of adrenal fatigue/exhaustion. I 
find that puresourced adrenal glandulars are essential 
to repair and rebuild the adrenal glands to allow for full 
endocrine balance. The only caution here is to be sure 
that the animal source from where the glandular is de
rived has not been tainted with hormones, steroids, and 
antibiotics. I have found the purest sources come from 
New Zealand.  This supplementation combined with 
the fast acting affects of a transdermal* adrenal sup
port cream, that goes directly into the bloodstream 
(bypassing the digestive system), will provide fast re
lief of almost all PMS and menopausal symptoms as 
well as longterm healing benefits. Proper ingredients 
in a transdermal adrenal support cream will give the 
body the “building blocks” to make the cortisol it needs 
while under chronic stress. This prevents the body from 
converting progesterone to make more cortisol when 
the demand for it is so high. Over time, progesterone 
levels can be raised, allowing the given supplemental 
progesterone to reach adequate “normal” levels to bal
ance out “estrogen dominance”. It is this foundation 
that is needed for a transdermal progesterone cream to 
be effective in quickly relieving symptoms of PMS and 
menopause while providing the underlying hormone 
profile that is healthy and balanced to prevent female 
related cancers. 
 
It is important to note that even after ovarian produc
tion of estrodiol has stopped (around menopause), 
keeping cortisol levels stable and progesterone levels 
adequate provides the basis for the body to produce 
estrone as the primary postmenopausal estrogen which 
will keep postmenopausal symptoms (bone thinning, 
thinning vaginal walls, low libido, etc.) at bay. 
 
Standard progesterone hormone creams that have an 
alcohol delivery system and that recommend rotating 
points of application can have the tendency of building 
up in the fatty tissue and reaching saturation points, 
allowing excess progesterone to build up in the body. I 
have seen this happen with health food store brands as 
well as doctor compounded bioidentical mixtures. Ex
cess progesterone will give the same returning symp
toms as the original condition of “estrogen dominance”. 

It is vital that if you choose to use progesterone in a 
cream form that it is a true transdermal delivery sys
tem. Oral forms of progesterone tend to need higher 
dosages due to some of their potency being lost through 
the digestive system. 
 
*Microscopic membraneformed sacs, often from natu
rally derived phospholipids; used to allow special mo
lecular ingredients to be able to bypass the barrier of 
the skin and get into the bloodstream. 
 
Other areas to advise clients/patients in are to avoid 
excess processed foods, sugars (to stabilize insulin), 
foods they are sensitive to (mainly wheat, dairy, soy 
and peanuts), caffeine and alcohol. Increased con
sumption of cruciferous vegetables is advised as they 
are full of nutrients and have been proven to convert 
the more potent estrogen (estrodiol) into the weaker 
less active form of estrogen (estrone).  
 
Less intense exercise such as yoga, walking, and light 
resistance training is preferred over more intense car
diovascular exercise such as running, which will ele
vate cortisol levels and exacerbate the existing hormo
nal imbalance. A final word of advice for all women is 
to take time daily to break the sympathetic “fight or 
flight” stress cycle. Dr. Herbert Benson, The Relaxa
tion Response, advocates taking 20 minutes per day to 
do this. I have found amongst my clients that a simple 
relaxation CD that uses “sound wave therapy” can 
relax brain wave patterns from the highly active beta 
waves down through the slower alpha wave and theta 
wave patterns to reach even the slowest Delta wave 
patterns, where healing and regeneration begin. This 
relieves mental and emotional stress in a short time 
with all the physiological and psychological benefits 
connected to it, including lowering the demand for cor
tisol (aiding female sex hormone balance). 

As holistic healthcare practitioners, we can provide 
testing and supplementation for subclinical issues 
which provides a true foundation for the prevention of 
even deadly diseases like breast cancer. This, coupled 
with basic hormone education for the client/patient, can 
inspire lifestyle changes that will synergistically sup
port the body in the prevention of diseases–even 
through the aging process. We must strive to educate 
our female clients/patients in the simple fact that 
chronic stress (and the adrenal fatigue/exhaustion ef
fect) once again seems to be a key factor in a deadly 
disease that affects so many American women.  
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can  be  cleared  in  a  matter  of  weeks  rather  than 
months.   Diabetic  neuropathies  have been reversed 
utilizing intravenous nutritional therapies.  There are 
protocols of intravenous nutritional supplementation we 
have  utilized  to  help  addictive  behaviors,  shorten 
inflammatory  conditions,  improve  immunity,  and 
enhance cardiac vitality; however, none of therapies we 
apply can be credited with curing any condition.  A true 
cure can only come from within.  Each person has to 
make the decision to take the raw materials necessary 
for them to have health and put them into use.  Without 
exercise, without avoidance of external toxins, without 
choosing only the best food sources and avoiding the pro
inflammatory and otherwise poor food choices, and 
without  avoiding  the  emotional  feelings  of 
hopelessness, even the best nutritional supplements and 
adjustments will be all for naught.   
  
Nutritional supplementation, regardless of the route of 
administration, is to supplement a good diet rather than 
to be taken instead of a good diet.  Dad told the story in 
the chelation (IV) room about the guy a lot of people 
envied in the 1950’s.  The guy had an airconditioned 
Cadillac who pulled into a filling station, leaving his car 
running.  He barely cracked open his window to tell the 
attendant, “Fill it up!  With Ethyl.”, before rolling his 
window back up.  After some time the attendant came 
back  knocking  on  the  driver’s  window.   He  said, 
“Would you mind shutting it off, Sir?  I think you’re 
gaining on us!” This same analogy applies to the patient 
who changes none of their bad habits, but expects results 
from nutritional supplementation alone. 
  
We’ve  successfully  performed  thousands  of 
conservative nutritional intravenous   therapies, with no 
adverse reactions.  We have seen cardiovascular disease, 
the number one killer of humanity, improve. We have 
witnessed  first  hand  improvements  in  health  as 
evidenced from repeated diagnostic hard copy data; i.e., 
blood tests,  spirometry, electrocardiographs, doppler 
vascular studies, urinalyses’, etc.  There is no question 
that intravenous nutritional supplementation is a natural 
approach to alternative health care.   



    
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

   

   

   

   

























































































Introduction 
 

Obesity, an accumulation of excess body fat due to 
energy intake exceeding energy expenditure, is among 
the most ubiquitous unhealthful conditions in the 
United States.18 Not only does it diminish quality of life 
on an emotional level, it also leads to major risk 
factors in a variety of health situations.18 Despite 
knowledge of its detrimental consequences, obesity has 
become more prevalent during the past 20 years; and 
the rate is still increasing. Today, more than onethird 
of U.S. adults (35.7%) and 17% of children are 
obese.18 The steady increase has been ascribed to 
failure in selfmanagement and ineffective long
term treatments. This paper examines the possibility 
that some obese patients have refined food addiction as 
a primary cause behind excess fat accumulation.  This 
point is important, because the absence of classic 
addiction treatment may explain, at least in part, the 
failure to manage obesity successfully.  Accordingly, 
knowledge that food addiction exists becomes a vital 
question to answer in order to develop the best 
strategies to overcome the obesity epidemic and its 
dangerous associate – type 2 diabetes mellitus.  
 
The Symptoms of Food Addiction 
 
Substance addiction (as opposed to behavioral 
addictions) is scientifically referred to as substance 
dependence and popularly seen as the state of being 
enslaved to a habit.19 The Diagnostic and Statistical 

Manual of Mental Disorders (DSMIV) defines 
substance dependence as three or more of the following 
seven criteria occurring within 1 year: (i) tolerance, (ii) 
withdrawal symptoms, (iii) difficulty in controlling 
usage, (iv) attempts to cut down, (v) excessive time 
spent obtaining, using, or recovering from use, (vi) 
neglecting or postponing activities, and (vii) 
continued use despite adverse consequences.8 
 
At this time, there is no accepted blood test to 
definitively diagnose refined food addiction.14 The 
Yale Food Addiction scale (YFAS) is a tool to 
operationalize food addiction.11 It is partially based on 
the DSMIV criteria for addiction and is designed to 
increase the methodological strength of food addiction 
research.11 It is scaled toward detecting whether a 
person is addicted to food specifically.12  Craving is 
also a common symptom of addiction and is strongly 
associated with binge eating.6 Even though 
craving is not part of the DSMIV substance 
dependence criteria, it is proposed as criteria for the 
DSMV.8  

  
History 
 
Approximately 60 years ago, Randolph proposed the 
concept of “food addiction” as a specific adaptation to 
consume highly sensitive foods on a regular basis.21  
He stressed two important characteristics of food 
addictionsize and frequency of consumption.  
He further believed that people are addicted to high 
caloric and high carbohydrate foods.21 Unfortunately, 
he was generally ignored and criticized by the medical 
community.14  The term “food addiction” is often used 
interchangeably with “carbohydrate addiction,” 
which was coined in 1963 by Robert Kemp, a 
biochemist at Yale University. Kemp noticed that many 
obese people prefer palatable carbohydraterich foods 
and “exhibit the vicious cycles of negative behaviors 
and physiological imbalances that defy the individual’s 
willpower.”14 
  
In 1994, Doctors Richard and Rachael 
Heller, both recovered from carbohydrate 
addiction, hypothesized the link between hyper
insulinemic obesity and carbohydrate addiction.14 They 
postulated that hyperinsulinemic obesity is caused by 
carbohydrate addiction, which sustains the chronic high 
circulating insulin levels and insulin resistance seen in 
many obese people.14 Since then, there has been a 
worldwide shift in perspective of addict
ion to carbohydraterich foods.7 Today, carbohydrate 
addiction is defined as a recurring compelling hunger, 
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obese individuals.15 They believe overeating can be 
characterized as an addiction to refined foods because of 
the presence of loss of control in regulation of food 
intake.15  This characterization aligns with the concepts 
of addictive behavior defined in the DSM
IV and Kemp’s categorization of uncontrolled 
carbohydrate consumption as an addictive behavior. 
  
More support for the concept of refined food 
addiction derives from trends in the per capita 
consumption of refined foods that corresponds to the 
dramatic increase of obesity in the United States.15  Also, 
Davis et al. have shown that “Food Addiction” is 
a classifiable condition with clinical symptomatology 
and a psychobehavioral profile similar to that 
of conventional drug abuse disorders.7  They showed 
that a sugarenhanced diet increases daily food intake 
over time and that removal of sugar causes mice to show 
aggression, anxiety, teeth chattering, and head shaking – 
symptoms consistent with withdrawal symptoms from 
drugs like heroin.7 The refined food addiction model 
claims that these processed foods are similar 
to tobacco in that they are not addictive until extracted 
and concentrated.15 
  
Avena et al. have found that it may not be a single 
refined substance itself that promotes addiction, but 
rather a combination of substances.1  By looking at the 
history of food agriculture and lifestyle changes, we can 
see the logic behind this proposal. The discovery of high 
fructose corn syrup, heavily added to many processed 
foods, is an example frequently used to illustrate that 
combined industrialized foods are highly addictive and 
harmful to our bodies.10 Through qualitative and 
quantitative research, Ifland et al. have demonstrated that 
the pathology behind the behavior prevalent in refined 
food addiction does comply with the DSMIV’s 
addictive behavior criteria and thus can be accounted as  
addiction.14 Nevertheless, the refined food addiction 
model has yet to be validated by the broader research 
community. 
  
The Mechanisms behind Food Addition 
  
The powerful urges that compel substanceseeking 
individuals to lose their better judgment are common 
features of addiction disorders. These cravings are 
different from hunger in that the desires are more intense 
and specific.19 Like drug cravings, food cravings can 
easily be triggered by exposure to the sight, smell, or 
image of the craved food. As refined foods become more 
readily available, they have become our main source 
of nourishment and energy. 
 

craving, or desire for carbohydraterich foods, such as 
breads, cakes, cereal, chocolate, potatoes, ice cream, 
rice, sugarsweetened beverages etc.14,19 
  
Many researchers have shown that obsessive behaviors 
in carbohydrateaddicted individuals parallel the 
behaviors shown in those with other addictive 
habits. Like other kinds of addicts, carbohydrate
addicted individuals experience denial and fail to realize 
that they are “hooked.” They are completely focused on 
attaining a satisfying feeling from consuming 
carbohydraterich foods.14 
  
The Refined Carbohydates Model of Food Addiction 
  
Two important models for food addiction have 
been described via the research route. The first model is 
the “salted food hypothesis,” which states that salt 
can stimulate opiate and dopamine receptors in the 
brain’s reward centers. This, in turn, pro
motes overeating and weight gain.6 While the 
second model encompasses the salted food model, the 
refined food addiction model focuses on other food 
items like refined carbohydrates, fats, and caffeine in 
addition to salt that are readily available in large 
quantities in our food markets today.16  The second 
model looks specifically at refined foods, which are 
substances that have been industrially processed such as 
sugarsweeteners, flour, salt, and certain fats.  These are 
foods that are not found in refined form in nature.15  The 
hypothesis suggests that these substances can 
be addictive and act similar to other drugs of abuse when 
consumed frequently at high doses.6,15   We will be 
focusing on the refined food addiction model in this 
review. 
  
Some have linked carbohydrate addiction to 
evolution.7  They argue that people are adapted to seek 
and consume energyproducing food without a lot of 
effort.  Industrialized societies encourage a sedentary 
lifestyle and lowpriced refined foods. Accordingly,  
people are thought to prefer foods that are high in fat, 
sugar, and salt substances even though these 
foods were only found in small amounts in the diets of 
our evolutionary ancestors.7  The hypothesis is that 
repeated exposure to and consumption of refined 
food eventually leads to food dependence.7 Although 
this may manifest as binge eating in some obese people, 
others exhibit grazing patterns and volume eating that 
does not meet the criteria for the concentrated, intense 
eating characteristic of binge eating. Ifland et al, have 
advanced the refined food addiction model to explain the 
behavior of overeating seen in many overweight and 
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Previous research has shown that food cravings can be 
induced by repeatedly eating a specific refined food 
when hungry or craving. Cravings increase over time 
due to sensitization while the desired effect, i.e. the 
reduction of dysphoria, depression, or anxiety, lessens. 
This is the process of toleranceone of the DSMIV 
substance dependence criteria.23 The similarities 
between refined food addiction and other addictive 
processes strongly suggest that refined carbohydrates, 
salt, and caffeine indeed have abuse potential 
for people who crave them.23 
  
Depression, ADHD, and the addicted brain are all 
known to be mesolimbic dopaminedyregulated 
conditions.7  Human PET and fMRI studies have shown 
that palatable food also activates the same mesolimbic 
dopamine reward system, which positively reinforces 
the preference for highenergy food and addictive 
eating behavior.27 The mesolimbic dopamine system 
projects from the ventral tegmental area (VTA) to the 
nucleus accumbens (Nacc), where reward processing 
such as food seeking behavior and feeling of 
satiety takes place.  Several other areas of the brain 
including the hippocampus, caudate putamen, 
amygdala, medial prefrontal cortex, hypothalamus are 
all regulatory regions that are activated in food 
craving.27  For example, the hippocampus is likely to 
sustain and retrieve memories of desired food while the 
amygdala is activated in response to foodrelated 
stimuli, tastes and odor, and produces greater 
motivational incentive value.27 
  
Both central neuronal circuits and peripheral signaling 
systems help to regulate food consumption. Ghrelin is 
released from the stomach and acts on the 
hypothalamus and the dopaminergic reward pathway to 
stimulate feeding while leptin relays information to the 
brain about the body’s fat reserves to decrease food 
intake by inhibiting the reward circuit.4,12,27  Thus, 
leptin and insulin resistance have been linked to 
obesity, as both become resistant in overeaters.20 
  
A great deal of evidence from PET and fMRI studies 
have indicated that the obese brain shows changes in 
ways which not only reinforce food consumption 
but also blunt their ability to derive pleasure 
from other activities besides eating.4,27  Extensive 
access to palatable food causes changes in the 
responsiveness of the reward system promoting food
seeking behavior, while the effects of these foods 
become less evident.16  So, it is important to note that 
obese individuals exhibit different brain activity during 
the consumption and anticipation of palatable food 
when compared to lean individuals. Through the use of 

fMRI, Stoeckel et al. showed that obese women 
exhibited significantly greater activation in the brain 
regions mentioned above when shown pictures of high
calorie foods as compared to normal weight 
women.23  This suggests that the limbic system in these 
obese women may be hyper responsive to food 
rewards. Gearhardt et al. further suggested that even 
though obese and substancedependent individuals 
show heightened responsiveness in their reward system 
to food and substance cues respectively, their actual 
intake of food and drugs is associated with reduced 
reward circuitry activation.12 Food addiction scores 
correlated positively with activation in the Nacc, 
medial orbitofrontal cortex, and amygdala in response 
to anticipated intake of palatable food but were not 
significantly related to activation in response to 
palatable food intake. 
  
This evidence is consistent with research showing 
that activation in the nucleus accumbens and medial 
OFC is associated with craving in substance use 
disorders.  This suggests that food addiction is 
similar to other addictive processes. In summary, the 
intensive craving for refined foods increases even as 
the satisfactory effect that it brings decreases over time 
causing one to overeat. Recent research also found that 
there is very little difference in the reward 
circuitry activation between highly foodaddicted 
individuals and less severely foodaddicted 
individuals.12  The only difference was that participants 
with high food addiction scores showed neural 
activation patterns associated with reduced inhibitory 
control.12 Gearhardt et al. proposed that increased  
frequency and dosage of palatable food consumption in 
highly addicted individuals might override one’s desire 
to limit food intake, causing the disinhibition pattern 
seen in their altered neural circuitry.12 
 
Overview of Hormonal and Genetic Background 
Involved in Refined Food Addiction  
 

Normally, dopamine works with different hormones 
and acts on the prefrontal area, ventral medial 
hypothalamus and the arcade nucleus to prevent 
hyperphagia.3 There is evidence that even though drugs 
of abuse like cocaine and heroin act differently 
physiologically, they both cause an increase in 
dopamine turnover in the brain. This abnormal increase 
in dopamine levels will produce the  overloaded 
pleasure sensation known as a “high” 
and increased state of anxiety. Depression is a 
symptom of drug withdrawal.  Likewise, carbohydrates 
such as sugar substitutes can prime the release of 

(Continued on next page) 
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dopamine and may trigger recurring carbohydrate 
cravings or weight gain.27 PET studies have shown that 
similar to drugdependent individuals, obese individuals 
have lower dopamine2 (DA D2) receptors in the 
striatum showing an inverse relationship between D2 
receptor density and body mass index (BMI).24 
  
The DA D2 receptor is associated with pleasure; with a 
decrease in DA D2 receptors, obese individuals tend to 
exhibit decreased sensitivity and blunted dopaminergic 
release during refined food consumption.24  Research has 
shown that DA D2 receptor knock out mice developed 
addictionlike reward deficits and the onset of 
compulsivelike palatable food seeking behavior 
rapidly.5 Thus, obesity is sometimes referred as 
having the “reward deficiency syndrome”. Avena et 
al., showed that rats continuously consuming copious 
amounts of sucrose solution have significantly more 
dopamine1 receptor binding, allowing the down 
regulation of dopamine2 receptors.1   Since dopamine is 
highly involved in our brain’s reward center, the 
euphoric feeling produced by dopamine has an addictive 
effect reinforcing foodaddicted individuals to have 
cravings for carbohydraterich foods. Davis et al. have 
indeed demonstrated that food addicts reported 
prominent impulsivity and stronger food cravings than 
the nonfood addicted group.7 Furthermore, long
term abuse of palatable food in obese individuals causes 
them to rely on consumption of these foods to increase 
dopamine levels through positive reinforcement.23 
  

Kaye et al. have proposed that instability of the 
serotonin system may explain why bulimic individuals 
binge eat.17 The same may be applied to explaining the 
mechanism of food addiction. Carbohydrate 
consumption leads to increased central production of 
serotonin, a neurotransmitter known for its calming and 
mood elevating effect.9 Thus, carbohydrate cravings are 
also described as a craving for serotonin or tryptophan, a 
precursor for serotonin production in the brain.9 For 
example, women with bulimia nervosa who also 
suffer from overeating experience a greater desire to 
binge when given a tryptophandeficient amino acid 
mixture to drink compared to when they were 
given an amino acidbalanced mixture.17 
  

In addition to their effect on dopamine and 
serotonin, refined foods also have an effect on the 
endorphin system, increasing endogenous beta
endorphin levels and producing an analgesic effect, 
leading to reinforcement of food cravings.9   Pelchat et 
al. have shown that infants getting a heel stick for blood 

collection cry less when fed sugar water instead of plain 
water.19 This endogenous opiatemediated analgesic is 
repeatedly seen in numerous human models.19,22,25 
 

Besides refined foods reinforcing properties of 
the different major neurotransmitters in the human body, 
the craving for such foods is also hypothesized to have 
a direct genetic link. Fortuna found that people with 
paternal alcohol dependence history are three times more 
likely to prefer sweets than individuals who do not have 
this paternal history.9 Moreover, it was observed that 
alcoholics and cocaine users are more likely to prefer 
sweet foods compared to nonalcoholics and non
cocaine users.9  
 
The dopamine2 receptor gene, also known as the 
reward gene, is crucial for experiencing pleasure in 
normal life.  A deficiency in the number of dopamine 2 
receptors is a common marker for increased risk of abuse 
alcohol and other drugs.21  The A1 allele of the 
dopamine 2 receptors has been implicated in a wide 
variety of addictive disorders including alcohol abuse, 
cocaine dependence, bulimia, binge eating disorder and 
obesity. The presence of the TaqI A1 allele is strongly 
correlated with reduced dopamine2 receptor density and 
the reduced sensitivity in the reward system.4  This is 
evidence that food addiction could be the result of a 
mixture of both genetic and environmental factors. 
However, even though the presence of the TaqI A1 
allele is correlated with overeating, extended access to 
palatable food can also cause the decrease in 
dopaminergic release in obese individuals even in the 
absence of the Taq1 A1 allele.4 
  
Congenital leptin deficiency, which is a deficient 
leptin gene, has also been discovered to result in 
hyperphagia and acute weight gain.24 For 
example, Volkow et al, found that subjects showed 
activation of the dopaminergic mesolimbic system to 
visual food stimuli even after they had just ate.24 

However, the mesolimbic system did not activate after 1 
week of leptin treatment, which suggests that leptin 
diminished the rewarding responses to food.24 Another 
fMRI study done on congenital leptin deficiency 
subjects also showed that leptin could diminish food 
reward and enhance the response to satiety signals 
generated during food consumption through modulation 
of neuronal activity.27  Similarly, leptindeficient mice 
also presented increased DA activity in rewardrelated 
brain regions.20  Pfaffy et al. have shown that leptin 
increases DA D2 receptor binding in leptindeficient 
obese, leading to weight lost in obese mice.20 
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Intervention For Food Addiction 
 
Obesity has been studied for decades, but previous 
preventions and therapies targeting a change in lifestyle 
and weight lost have only had minimal effects on a 
longterm reduction of body fat. Over the long term, 
many regimens have proved to be completely 
ineffective due to the high relapse of overeating and the 
lack of selfcontrol. For example, in 1998, Bernstein 
has proposed of using an anorexientlike prescription or 
nonprescription medications, amino acids, and herbal 
preparations to reduce or eliminate carbohydrate 
craving.2  However, he noted that this form of therapy 
would mostly be a lifelong treatment.2 Recent re
investigation for effective prevention and therapy 
models has looked to include modulation of 
environment risk factors such as socioeconomic status 
as well as media consumption.13   An increasing number 
of research findings regarding the similarities between 
food addiction in obesity and drug addiction have led 
researchers to look into new treatment 
possibilities similar to addiction withdrawal models for 
treating obesity.13 A number of pharmacological 
treatments derived from addiction models for obesity 
are either under development or in clinical trials, but all 
possess significant mood disturbances and other side 
effects.4 
  
In an attempt to avoid unwanted side effects, Blum et 
al. have proposed a paradigm for amino acid therapy 
using a nutrigenomic formula.3 It involves genetic 
testing to identify risk alleles and D2 receptor 
stimulation using neuroadaptogen amino acid precursor 
enkephlinasecatecholaminemethltransferase (COMT) 
inhibition therapy.3 Since more recent studies support 
an association of the A1 allelic form of the DA D2 
gene with the reduction of DA D2 receptors seen 
in obesity, substance abuse vulnerability and other 
compulsive behaviors, Blum et al. hypothesized that 
the proliferation of D2 receptors will attenuate drug
craving behavior.3 
 
Classic addiction treatment protocol call for the 
understanding that addicts cannot trust their minds or 
bodies because the addiction has already unconsciously 
took over.22 It encourages addicts to join group 
recovery programs to get guidance and accurate 
information from older members to achieve 
abstinence.22 Just like alcoholics anonymous, food 
addicts in recovery anonymous based their program 
from the Twelve Steps of alcoholism.26 Following 
through with the twelve steps, food addicts will have 
the opportunity to face themselves, stand up to the 

(Continued on next page)  

disease, and work towards recovery through spiritual 
awakening.26 However, it is impossible to achieve 
longterm abstinence with food. Thus, recovery 
programs aim to focus on strategies that help food 
addicts to avoid refined foods, the primer that triggers 
uncontrollable eating.25  
 
The development of evidencebased psychotherapy 
has motivated patients to develop coping strategies to 
handle highrisk relapse situations. Cognitive 
behavioral interventions such as community 
reinforcement approach, selfchange, selfcontrol 
training, and cue exposure treatment are among the 
interventions with the highest efficacy.13  All of these 
interventions focus on the mesolimic reward system by 
teaching the patient to focus less on the supposed 
rewarding stimuli and focus on another reinforcing 
alternative.13 These interventions not only help 
strengthen the patients’ motivation to lose weight, 
they also provide patients with educational information 
about automatic responses to foodassociated cues and 
urges, thus helping them to selfreflect on the positives 
and negatives of their actions.13  It is noteworthy to 
recognize that cognitive factors such as social 
environment, emotional state, or intentional efforts to 
control consumption can also influence food intake. 
  
Conclusions  
 
Obesity is a chronic condition just like addiction and 
requires immediate attention from the medical 
community to advance prevention and treatment 
protocols. Current pharmaceutical and behavioral 
intervention guidelines are very similar between food 
addiction and drug addiction.25 The validation of the 
refined food addiction model could help to manage the 
obesity epidemic. There are some psychotherapies such 
as the cognitive behavioral therapies that are being 
scrutinized, but further obesity treatments 
or interventions should be considered in the context of 
food addiction. 
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CoA) reductase inhibitors or “statin” drugs. These 
drugs are prescribed to patients who present with high 
levels of LDL cholesterol.  Although statins have many 
beneficial effects that help to maintain the efficiency of 
the cardiovascular and circulatory system, these agents 
may reduce myocardial function2 and according to Dr. 
Joseph Mercola, may contribute to congestive heart 
failure.3 A possible  mechanism to explain this potent
ially untoward result is the effect  of statins in reducing 
the concentration of ubiquinone, also known as 
coenzyme Q10 (CoQ10), βcarotene and vitamin E, re
sulting in a deficiency or depletion of these nutrients.4 
Deficiencies of CoQ10, βcarotene and vitamin E can 
be predisposing factors for the development of cardio
vascular disease (CVD). The purpose of this review is 
to examine the potential consequences associated with 
the deficiency of CoQ10, βcarotene and vitamin E due 
to the administration of statin medications. 
 


The liver synthesizes high density lipoproteins (HDL) 
and very low density lipoproteins (VLDL) for 
cholesterol transport.5  VLDLs are composed mainly of 
triacylglycerol and apolipoprotien B100.  VLDLs are 
released from the liver into the vasculature.  Within the 
vasculature, VLDLs receive apolipoproteins C and E 
from HDLs.  Apolipoprotein C activates lipoprotein 
lipase in the tissues, which catalyzes the cleavage of 
triacylglycerol molecules into free fatty acids to be 
used by the tissue and glycerol to be transported back 
to the liver.5  Triacylglycerols are also transferred to 
HDLs. The abstraction of these compounds causes 
VLDLs to decrease in size and increase in density 
becoming intermediate density lipoproteins (IDL).  The 
IDLs are converted into low density lipoproteins (LDL) 
by the removal of apolipoprotein C and E. Upon con
version, cholesterol and apolipoprotein B100 become 
the predominant components of LDLs and apolipo
protein B100 is the biological marker that allows 
LDLs to bind to cellular receptors.5  Cells utilize LDLs 
for various physiological processes. If more cholesterol 
is required by a cell to maintain adequate function, 
synthesis of LDL receptors is initiated.  This increases 
the cells capacity to bind to LDLs and absorb them 
through endocytosis.5  Within the cell, LDLs are stored 
as unesterified cholesterol. Unesterified cholesterol has 
the ability to attach to areas within the intima lining of 
arteries at the sites of free radical damage or 
endothelial dysfunction resulting in the progression of 
tissue damage and a predisposition to arteriosclerosis.5 

 
HDLs function as a natural mechanism of the body to 

Older medications originally were derived from plant 
and animal sources to treat a wide range of medical 
conditions1.  However, an increase in the production of 
synthetic pharmaceuticals has shifted products for the 
treatment of healthrelated conditions from organic 
sources to chemical; both synthetic and semisynthetic 
products.  Today, even drugs derived from animal and 
plant sources are made in pharmaceutical laboratories 
using specific chemical formulas.1  The formula gives 
the medication its chemical and biological properties.  
These properties alter cellular functions, which 
determine the effects that the medication will have on 
the body.1  Typically, more than one effect is generated 
by any given medication.  The desired effect produced 
is known as the therapeutic effect, while other 
undesirable effects are known as side, or untoward 
effects.1 The undesirable effects range from mild 
discomfort to potentially harmful complications. These 
undesirable effects may be due to the depletion of 
vitamins and nutrients.   
 
One of the groups of medications commonly prescribed 
today are the 3hydroxy3methylglutarylCoA (HMG

(Continued on next page) 

THE ORIGINAL INTERNIST      Spring  2006 05 110 THE ORIGINAL INTERNIST    SEPTEMBER  2012 














by: Brett R. Martin MsAc, DC, and  
Daniel L. Richardson Ms, PhD, DAANC



(Continued on page 113) 

common synthetic pathway.6  HMG CoA reductase is 
the rate limiting enzyme for both of these products.  
Therefore, statin drugs ability to inhibit cholesterol 
synthesis will ultimately reduce the production of 
CoQ10.  Figure 1 illustrates cholesterol and ubiquinone 
synthetic pathways.6    
 
 

Statin drugs may also lower plasma levels of other fat 
soluble vitamins such as βcarotene and vitamin E.7  
Currently, the mechanism of lowering plasma levels of 
these nutrients is unknown.  However, the reduction in 
VLDL and LDL levels may reduce the transport of 
both βcarotene and vitamin E thereby lowering the 
plasma levels. About 5873% of βcarotene is 
incorporated into LDLs for transport.8 Another 
consideration is that vitamin E prevents βcarotene 
from being oxidized during digestion and absorption.8  
Therefore, reduction of vitamin E levels impairs 
digestion and absorption of βcarotene. 
 
CoQ10 is an important amphipathic chemical that 
functions in the electron transport chain (ETC).5  The 
ETC is located within the inner mitochondrial 
membrane. The ETC is involved with adenosine 
triphosphate (ATP) production.  ATP is cellular energy.  
The ETC consists of a series of four complexes and 
cytochrome proteins. Electrons are donated and 
accepted in a sequence of oxidationreduction reactions 
between the complexes and cytochrome proteins.  The 
ETC utilizes the reduced forms of nicotinamide 

minimize the amount of damage due to LDLs in the 
vasculature.  After HDL cholesterol is produced in the 
liver, it is secreted into the vasculature. Within the 
peripheral circulation, HDL cholesterol functions as a 
reverse transport system by attracting and extracting 
triacylglycerol from low density lipoproteins (LDL), 
VLDL and incorporating these compounds into its 
structure.5  HDL is then converted into HDL3.  HDL3 
delivers the triacylglycerol to the liver for degradation 
and excretion from the body and/or reuse in the 
biosynthesis of cholesterol.5 

There are many different methods of controlling the 
ratio of HDLs and LDLs.  These methods include diet, 
exercise, prescription drugs or natural supplementation 
with vitamins and botanicals. Each method of treatment 
has its benefits and can be effective to some degree.  
However, a very  effective method of regulating 
cholesterol is statin drugs.1 Statins are the most 
commonly prescribed cholesterol controlling agents.1  
These drugs are designed to inhibit the enzyme HMG
CoA reductase.1  HMGCoA reductase is the rate 
limiting step in the synthesis of cholesterol in the liver1.  
Therefore, it determines if conditions are adequate for 
cholesterol synthesis to occur. Inhibition of this enzyme 
forces the liver to produce more HMGCoA reductase, 
but at the same time it increases the number of LDL 
receptors in the liver.1  This allows the liver to filter out 
more LDLs carrying cholesterol from the vascular 
circulation for degradation resulting in a reduction in 
the concentration of LDLs.   
 
In addition to the aforementioned mechanism of action, 
statin drugs are capable of inhibiting the generation of 
apolipoprotein B100.1 As previously discussed, 
apolipoprotein B100 is predominately found in 
VLDLs and LDLs.  A reduction in the production of 
apolipoprotein B100 prevents the synthesis of VLDLs 
drastically decreasing the concentration available for 
conversion to LDLs in circulation. 
 
The last mechanism of statin drugs is the elevation of 
HDLs.1 It should be noted that not all cholesterol 
lowering medications are capable of raising HDL 
levels.1 However, most can raise HDL levels to some 
degree.  On average statin drugs increase HDL levels 
by 516%.1 
 

 
Although the action of statin drugs is to reduce 
cholesterol synthesis, it also inhibits the production of 
CoQ10 (ubiquinone).  CoQ10 and cholesterol share a 
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adenine dinucleotide (NADH) and flavin adenine 
dinucleotide (FADH2) produced from glycolysis and 
the tricarboxylic acid cycle (TCA), to initiate the 
transfer of electrons5. CoQ10 accepts electrons from 
either complex I (NADH dehydrogenase) or complex II 
(Succinate dehydrogenase) and shuttles the electrons to 
complex III (Cytochrome c dehydrogenase).5  From 
complex III, cytochrome c carries the electrons to 
complex IV.  The chain terminates at complex IV and 
the electrons are accepted by an oxygen molecule to 
form water.   
  
The transfer of electrons along the chain within the 
inner mitochondrial membrane produces free energy in 
an electrochemical gradient.  The energy produced by 
the electrochemical gradient is conserved and is 
sufficient to pump hydrogen ions from the inner 
mitochondrial matrix into the intermembrane space.5  
Pumping hydrogen ions into the intermembrane space 
decreases the pH thus producing a pH gradient as well 
as an electrochemical gradient. Complex V (ATP 
synthase) also uses the energy produced by the ETC in 
conjunction with the pH gradient to transport hydrogen 
ions from the intermembrane space back into the 
mitochondrial matrix. As hydrogen ions are transported 
through complex V, adenosine diphosphate (ADP) is 
phosphorylated, producing an ATP molecule.5   
 
The energy produced by the ETC is essential for tissues 
that are highly metabolically active such as cardiac 
tissue.  The cardiac musculature continuously contracts 
all day.  Therefore, the cardiac musculature requires an 
abundant amount of energy to maintain its function.  
The energy demands of the cardiac musculature are 
satisfied by fatty acids.5 Fatty acid oxidation produces 
acetyl CoA, FADH2 and NADH. Each acetyl coA 
molecule is capable of entering the TCA generating 3 
NADH, 2 FADH2 and 1 GTP.5  Each FADH2 molecule 
can yield 2 ATP while each NADH molecule can 
create ~3 ATP and each GTP can produce 1 ATP.5  
Oxidation of a 16 carbon fatty acid would generate 7 
NADH, 7 FADH2 and 8 acetyl coA, which can yield 
131 ATP.5 
 
Although a large amount of ATP can be produced from 
fatty acid oxidation, the process is dependent upon the 
ETC. The NADH and FADH2 molecules produced 
cannot be utilized unless CoQ10 is available within the 
ETC to accept their electrons to create the electro
chemical gradient. Dissipation of the electrochemical 
gradient results in the inability to pump hydrogen ions 
into the intermembrane space. Thus, hydrogen ions will 
not be available for complex V to transfer back into the 

matrix for phosphorylation of ATP. Lower amounts of 
ATP generated due to a CoQ10 deficiency can interfere 
with that ability of the cardiac muscular to contract.    
 
A cascade of events must occur to initiate a muscular 
contraction. First an action potential needs to be 
generated. Within the cardiac musculature two separate 
channels are opened. The first are the fast sodium 
channels and the second are the slow opening calcium 
channels.9  The influx of both sodium and calcium into 
the cardiac muscle fiber propagates and maintains a 
prolonged depolarized state. The prolonged de
polarization results in a plateau in the action potential. 
Calcium ions continue to enter the muscle fiber during 
the plateau period stimulating the contractile process 
and reducing the permeability of potassium efflux9. 
Efflux of potassium ions initiates repolarization of the 
cell terminating the action potential.   
 
The action potential diffuses along the transverse 
tubules (T tubules) to the interior of the muscle fiber 
interacting with the longitudinal sarcoplasmic tubules.9  
This potentiates the release of calcium ions from the 
sarcoplasmic reticulum into the sarcoplasm. In 
addition, calcium channels within the T tubular 
membrane are opened increasing the concentration of 
calcium within the sarcoplasm. These calcium ions 
interact with ryanodine receptor channels.  Ryanodine 
receptor channels are located in the membrane of the 
sarcoplasmic reticulum and stimulate the release of 
calcium from the sarcoplasmic reticulum.9 These 
calcium ions interact with troponin to initiate the 
chemical reactions necessary to promote the cross
bridge between actin and myosin filaments. The 
myosin head contains an ATPase enzyme that is 
required for the degradation of the high energy 
phosphate bonds of ATP producing ADP.9  
 
A CoQ10 deficiency can interfere with the cardiac 
function by reducing the amount of ATP available to 
sustain the cross bringing between the myosin and actin 
filaments generated during a muscle contraction.  
Reducing the contractile nature of the cardiac 
musculature may reduce its ability to continually 
transport blood to the other tissues.  This may result in 
a compensatory increase in the rate of myocardial 
muscle contraction and induce vasoconstriction and 
thus  elevating blood pressure. Elevating the blood 
pressure increases peripheral resistance requiring a 
stronger contractile force to pump the blood throughout 
the body. A combination of the greater contractile 
demands and increased rate for prolonged periods of 
time can contribute to left ventricular hypertrophy.  

(Continued on next page) 
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This sequence of events for a prolonged period of time 
can result in a variety of conditions such as 
atherosclerosis, hypertension and congestive heart 
failure (CHF). 
 
A study was performed evaluating the effects of statin 
drugs on left ventricular diastolic function.  During the 
study, 14 asymptomatic patients prescribed statin drugs 
were examined using a Doppler echocardiograph to 
determine the left ventricular diastolic function10.  
Evidence from the echocardiograph demonstrated that 
10 out of the 14 patients evaluated expressed more than 
one marker indicating a regression of the left 
ventricular function.10  The study also showed that 
CoQ10 supplementation reversed dysfunction.10 

A correlation between CHF and CoQ10 deficiency has 
been observed in several studies. In these studies, 
CoQ10 deficient patients typically demonstrate a 
reduction in left ventricular ejection fraction.  A case 
study involving 23 patients evaluated the effects of 
CoQ10 supplementation versus placebo.11  Each patient 
was assigned to one of four groups: 100 mg CoQ10, 
100 mg CoQ10 plus exercise, placebo or placebo plus 
exercise. The investigators found that the subjects 
administered CoQ10 had a fourfold increase in plasma 
antioxidant activity and that exercise attenuated the 
effects11.  There was also a 3% increase in HDL levels 
in the groups receiving CoQ10.11 
 
An increase in oxidative stress was also noted in the 
above study.  Oxidative stress is caused by free radical 
damage.  Free radicals are generated by a wide variety 
of normal biochemical processes within the body as 
well as from exposure to smog, ozone, chemicals, 
drugs, radiation and high oxygen levels.  The activity 
of the mitochondria largly contributes to the production 
of free radicals. As previously discussed, the ETC 
functions by exchanging electrons through a series of 
oxidationreduction reactions. However, during this 
process ubiquinone (CoQ10) is converted to 
semiquinone, which is an intermediate free radical.  
Reduction of semiquinone results in the release of a 
superoxide radical.8 Within the ETC, superoxide 
radicals can also be generated by electrons leaking 
from the autoxidation reactions and associated with an 
oxygen molecule.  Oxygen molecules can interact with 
catecholamines such as epinephrine and dopamine to 
produce superoxide.8 It is important to note that 
superoxide radicals are well contained due to their poor 
ability to diffuse great distances and they are relatively 
weak species. 
 
The superoxide radicals generated are converted into 

hydrogen peroxide by superoxide dismutase. Hydro
gen peroxide is a more potent reactive oxygen species 
(ROS) with a higher tendency to diffuse farther away 
from its origin.8 Glutathione peroxidase is capable of 
converting hydrogen peroxide into two water molecules 
while catalase converts it into an oxygen molecule and 
two water molecules. Failure of these enzymes to 
catalyze the conversion allows hydrogen peroxide to 
diffuse and interact with other organic compounds 
found within the cell causing damage and producing 
hydroxyl radicals.8  Hydroxyl radicals are capable of 
migrating the farthest and are highly reactive.8   
 
Hydroxyl radicals interact with organelles within the 
cell, the nucleus and the plasma membrane.  The first 
step of the process is initiation. Initiation is 
characterized by the hydroxyl radical reacting with an 
organic molecule.  Polyunsaturated fatty acids (PUFA) 
within the plasma membrane are particularly at risk due 
to the double bonds between carbon atoms attached to a 
methylene group, which contains reactive hydrogen 
atoms.8  The hydroxyl radical oxidizes the methylene 
group generating a lipid carboncentered radical.   
 
The next step is propagation.  In this phase, the carbon
centered radical combines with molecular oxygen to 
form a lipid peroxyl radical.8  The peroxyl radical can 
extract a hydrogen atom from another PUFA, per
petuating the oxidation process and thus destabilizing 
the integrity of the cell.8    
 
Oxidative damage occurring within the vasculature 
produces two separate mechanisms that contribute to 
atherosclerosis and the progression to cardiovascular 
disease (CVD). The first process is associated with 
oxidative damage resulting in endothelial cell dys
function. Endothelial cell dysfunction impairs the 
ability of the vasculature to release nitric oxide (NO).12 
NO is a potent vasodilator.  A reduction in NO activity 
prompts an imbalance between vasoconstrictive and 
vasodilatory compounds resulting in an increased 
peripheral resistance and the potential to develop CVD.  
Endothelial cell dysfunction produces procoagulant 
activity, an increased expression of adhesion molecules 
and the generation of ROS and inflammatory 
mediators.12  All of these are positively correlated with 
the development or exacerbation of atherosclerosis.12  
 
 The second mechanism contributing to atherosclerosis 
and CVD due to oxidative damage is the attraction of 
unesterified LDLs to damaged endothelial tissue.  
Unesterified LDLs are capable of adhering to the site of 
tissue damage in the intima lining of the arteries.8  

(Continued on next page) 
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Within the intima lining, apoprotein B100 has the 
potential to become oxidized.8  Oxidized LDLs and 
ROS activate monocytes causing them to attach to the 
intima.   Within the intima, monocytes are converted 
into macrophages.  Macrophages possess receptors that 
are specific for oxidized LDLs. The macrophages 
phagocytize the oxidized LDLs and are transformed 
into foam cells.8  Foam cells release growth factors and 
cytokines, promoting cellular proliferation.  Foam cells 
become trapped in the intima causing them to 
accumulate thus perpetuating endothelial cell damage 
and resulting in the formation of fatty streaks.  Platelets 
are recruited to the site of tissue damage. They bind 
and accumulate, forming soft atheromatous plaques.8  
The plaque formation narrows the lumen and 
contributes to sclerosis of the vasculature.  Eventually 
this process can lead to the restricted and turbulent 
blood flow that is characteristic of atherosclerosis.5 
 
It should be noted that the severity of damage incurred 
by the second mechanism in patients with 
hypercholesterolemia will be more prominent than in 
patients on statin drugs due to the ability of statin drugs 
to reduce cholesterol levels.  However, not all statin 
drugs are capable of alleviating endothelial cell 
dysfunction and oxidative damage even at normal LDL 
cholesterol levels.13 Therefore, although normal 
cholesterol levels are being maintained in patients 
prescribed statin drugs, there is still the potential for 
adherence of unesterified LDL cholesterol to the intima 
due to endothelial cell dysfunction and oxidative 
damage.   
 
βcarotene, vitamin E and CoQ10 all have potent 
antioxidant effects and implement a protective function 
within the cell membranes.  Vitamin E and βcarotene 
work synergistically within the cell membrane to 
reduce the amount of oxidative damage caused by 
peroxyl, hydroperoxyl and carboncentered radicals,8  
while CoQ10 is capable of reducing hydroxyl radicals 
preventing oxidative damage.8   
 
A deficiency of these agents not only hinders their 
ability to perform their functions and increases damage 
caused by ROS, but it also impairs their potential to 
regenerate other antioxidants.  CoQ10 reduces vitamin 
E from its oxidized state allowing it to function as an 
antioxidant again.8  Failure of antioxidants to be 
regenerated creates an imbalance that can alter the 
oxidative status.   
 
Several studies support the cardioprotective effects of 
vitamin E and βcarotene and a few denote the 

association between vitamin E deficiency and 
atherosclerosis.  Studies have demonstrated the ability 
of βcarotene and vitamin E to reduce LDL oxidation8.  
Supplementation with βcarotene and vitamin E has 
been positively correlated with a decreased risk of 
developing CVD.14  Supplementation was also found to 
reduce the occurrence of both nonfatal and fatal 
myocardial infarctions.15  An epidemiological survey 
conducted in Thai adults found that there was an 
association between atherosclerosis and vitamin E 
deficiency.16 
 
Studies have also shown the cardioprotective function 
of CoQ10. One study in particular evaluated the 
antioxidant potential of CoQ10 on diabetic rats.  The 
rats were treated with 15 mg/kg of CoQ10 daily for 8 
weeks and then compared to a placebo group.  Upon 
evaluation of the treatment, it was found that CoQ10 
significantly reduced LDL oxidation and inhibited 
leukocyte infiltration and glomerulosclerosis compared 
to the placebo group.17  It was also noted that CoQ10 
significantly increased the serum levels of glutathione, 
catalase and superoxide dismutase.17 All of these 
effects will benefit the cardiovascular system. 
 


Statin drugs are very useful pharmaceutical agents for 
the lowering od LDL cholesterol and potentially raising 
HLD and therefore help in the prevention of 
cardiovascular disease. However, these drugs may 
contribute to the deficiency or depletion of vitamins 
and nutrients that are essential for the maintenance of 
cardiovascular health. CoQ10, vitamin E and β
carotene all exhibit cardioprotective effects.  Impairing 
the function of these agents has been correlated with an 
increased risk of atherosclerosis.  Although statin drugs 
reduce LDL cholesterol which reduces the risk of 
atherosclerosis, they have no effect on oxidative status 
or endothelial cell dysfunction. Therefore, we suggest 
patients taking Statin drugs be supplemented with these 
nutrients during and following administration of the 
statins in order to promote optimum health and prevent 
the consequences of potential depletion of nutrients. 

 

1) Lehne R. [2004]. Pharmacology for Nursing Care. 5th 

ed. Elsevier Saunders: St. Louis.  
2) Aloka F. [2009]. “Statin Therapy Decreases Myocardial 

Function as Evaluated via Strain Imaging”, Journal of 
Clinical Cardiology. 

3) Mercola J. [2011]. “Can Statin Drug Use Cause Your 
Liver and Heart to Fail”, Mercola.com. 

4) Fox B. [2006]. “Preveting PharmaceuticalInduced 
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A majority of the control of sexual functions in the 
male (and the female) begins with secretions of 
gonadotropinreleasing hormone (GnRH) by the 
hypothalamus.1 You may remember that the hypo
thalamus is driven by the limbic system, and therefore 
many psychological factors can influence the release of 
GnRH.  GnRH stimulates the release of two other 
hormones, luteinizing hormone (LH) and follicle 
stimulating hormone (FSH) from the anterior pituitary. 
 
Both LH and FSH are glycoproteins that exert their 
effect on the testes, which in turn activate specific 
enzyme systems in the testes. LH stimulates the 
interstitial cells of Leydig to synthesize and secrete 
testosterone. The majority of the circulating tes
tosterone is made by the Leydig cells. FSH binds to the 
receptors on the Sertoli cells in the seminiferous 
tubules where it causes the Sertoli cells to grow and 
secrete spermatogenic substances. Testosterone and 
dihydroxytestosterone (DHT) enter into the interstitial 
spaces of the seminiferous tubules where they have a 
strong effect on spermatogenesis. Therefore, FSH and 
testosterone are the regulators of spermatogenesis. The 
Sertoli cells also secrete a glycoprotein hormone called 
inhibin in respond to spermatogenesis occurring to 
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byWayne Sodano, DC, DABCI, DACBN rapidly. This hormone decreases the secretion of FSH 
and GnRH (inhibins are also secreted by the ovary).  
There is a symbiotic relationship between the brain and 
testosterone. Many of the central nervous system 
functions are regulated by testosterone, among them is 
behavior and cognition. The inputs to the central 
nervous system, such as psychological stress, can lower 
the release of GnRH, and therefore decrease serum 
testosterone levels. Low serum testosterone is also a 
component of insulin resistance. A research study in 
2009 concluded that low serum testosterone was 
independently associated with insulin resistance in non
diabetic older men.2  
 
From a functional medicine perspective, it’s important 
to assess for environmental factors that can influence 
testosterone level.  Since over 90% of the testosterone 
is produced in the testis by the Leydig cells, it 
important to assess for factors that might inhibit Leydig 
cell production of testosterone. Disruption of androgen 
biosynthesis and actions by environmental endocrine 
disrupting compounds can inhibit critical cellular 
processes controlling steroidogenesis in the Leydig 
cells. Disruption can occur with the transport and 
delivery of cholesterol to the mitochondria, interference 
with the enzymatic activity along the steroidogenesis 
pathway, or by interfering with the androgen receptor. 



  

  

  

  

   

  

  

  

  

  

Ref: Journal of Biomedicine and Biotechnology: Endocrine Disruptors and Leydig Cell Function Volume 2010 (2010), Article ID 684504 
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On the previous table you will notice that compounds 
that stimulate estrogen receptors affect Leydig cell 
function.  The inhibitory effect   of estrogens on male 
reproducetive function appears to be mediated by 
suppression of LH. A direct effect of estrogen on 
Leydig cell steroidogenesis has also been 
demonstrated.3 

 





 
‘The action of endocrine disrupting compounds on 
Leydig cell function and the reproductive potential is a 
complex process that depends on the exposure route, 
dose, the developmental stage of the target organism 
and many other factors. Together, these factors 
determine the potential risk for adverse consequences 
with longlasting effects on the male reproductive 
function’.3  
 
‘Together with Leydig cells, adult rat germ cells are 
able to express P450arom mRNA, which is translated 
as a biologically active enzyme involved in estrogen 
production. Consequently, germ cells not only produce 
estrogens but contain estrogen receptors as well, which 
would explain part of the role (autocrine and/or 
paracrine) of estrogens in male germ cell development. 
The mechanism of action of estrogens in the 
reproductive organs of the male remains to be 
clarified, as well as the regulation of aromatase gene 
expression, especially in germ cells during testicular 
development. Nevertheless, we have begun to 
understand the physiological roles (as well as the 
pathological effects) of these female hormones in 
males, and, obviously, their involvement in several 
steps of sperm production and maturation. Thus it is 
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anticipated that parts of male gonadal function are not 
only androgen regulated but also estrogen controlled 
in mammals.’ 4 

 




Research studies between the late 1930’s and the mid
1990’s have found a substantial decline in sperm 
concentration and sperm quality among men living in 
industrialized countries. Observational studies and 
animal research suggest that exposure to various 
environmental pollutants  may be contributing to this 
decline in male fertility, possibly by exerting estrogenic  
or other endocrinedisrupting effects. 5 

  

 

 Toxins from cigarette smoke 
 Alcohol and drugs that lower sperm count 

(cocaine, marijuana,  [certain antifungals, 
antihypertensives, and antibiotics] cimetidine, 
methotrexate, sulfasalazine and others) 

 Heavy metal – lead  mercury and cadmium 
 Obesity – excess body fat converting 

testosterone to estrogen 
 Environmental toxins – bisphenol a, phthalates, 

vincolozolin (fungicide), pesticides, dry
cleaning agents, and others. 

 High soy intake 
 Oxidative stress – spermatozoa are highly 

sensitive to oxidative stress because of their 
high concentration of polyunsaturated fatty 
acids and inability to repair damages 
membranes. 

 Hypothyroidism 
 Celiac disease and food allergy 
 Poor diet  
 





Aside from primary lab testing, advanced functional 
medicine test should be considered as indicated by the 
patient history, physical examination and primary lab 
testing. The functional/advanced tests of consideration 
include:  
 

 Organic acid test  
 Toxicity Profile test 
 RBC Nutrient and Toxic Elements 
 Urinary Porphyrin test 
 Celiac test/Food allergy 
 ASI test 
 RBC fatty acid test 

(Continued on page 120) 
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 -  Reprints of relevant articles
 -  How to implement orthoiodosupplementation in your practice
 -  How to request kits for the iodine/iodide loading test
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The main treatment include: optimizing liver function, 
farinfrared sauna treatment, optimal fatty acid balance 
and the use of antioxidants. 

 

 Zinc 
 LArginine  

 Lcarnitine and acetylLcarnitine 
 Vitamin E 
 Selenium 
 Vitamin C 
 Lycopene 
 B vitamins 
 Essential fatty acids 
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in offsetting multiple disease processes, and in turn pro
vide the nutritional capacity for optimal development 
and health. 
 



1) Klurfeld DM. Childhood Obesity: Researchers attack a 
nationwide epidemic. Agricultural Research Service Bul
letin. March 2010 

2) Tu, W, Eckert GJ, DiMeglio LA, Yu Z, Jung J, Pratt H. 
Intensified Effect of Adiposity on Blood Pressure in 
Overweight and Obese Children. Hypertension. 2011; 58: 
818824.   


(Cont. from page 96) 



Dr. Paul Hughes 
Edgerton, KS  
 
Dr. Tobi Jeurink 
Gardner, KS 
 
Dr. Katherine Kubovy 
Overland Park, KS 
 
Dr. Christena Nicholson 
Overland Park, KS 
 
Dr. Janie  Pirner 
Wichita, KS 
 
Dr. Ron Young 
Salina, KS 
 

Dr. Stephanie Clay 
Baton Rouge, LA 
 
Dr. Robert W. Smith 
Baton Rouge, LA 
 
 
Dr. Wayne Sodano 
Bel Air, MD 
 

Nancy Bronstein 
Great Barrington, MA 
 

Dr. Daniel M. McGregor 
Prudenville, MI 


Dr. Jeffrey Anderson 
Edina, MN 
 
Dr. Robert Bergan 
Minneapolis, MN 
 
Dr. Timothy Bertsch 
Champlin, MN 
 
Dr. Linda Bowers 
Bloomington, MN 
 
Dr. Russell DesMarais 
St. Paul, MN 
 
Dr. Joel Eichers 
Chanhassen, MN 
 
Dr. John Gerber 
Blaine, MN 
 
Dr. Timothy Gerhart 
Red Wing, MN 
 
Dr. Jedidiah Krauss 
St. Louis Park, MN  
 
Dr. Mac Beth Lindstrom 
Slayton, MN 
 
Dr. Todd McGillick 
Gaylord, MN 
 
Dr. Thomas Miller 
Coon Rapids, MN 
 

Dr. Steven Zaeske 
Orland Park, IL 
 
Dr. Alex Zevan, III 
Bloomingdale, IL 
 

Dr. John Bernzott 
Connersville, IN 
 
Dr. Thomas Jansen 
Kendalville, IN 
 
Dr. William Lyden 
Mishawaka, IN 
 
Dr. Brian McGuckin 
Valparaiso, IN 
 
Dr. Robert Prather 
Indianapolis, IN 
 

Dr. Ramneek Bhogal 
Davenport, IA 
 
Dr. Gary Bowden 
McGregor, IA 
 
Dr. Darlene Ehlers 
Tipton, IA 
 
Dr. Robert Friedrichs 
Mason City, IA 
 
Dr. Tracy A. Stomgren 
Glenwood, IA 
 
Dr. Lynn Theesfield 
Ames, IA 
 
Dr. Zach Watkins 
Johnston, IA 
 
Dr. Anita Wubenna 
Parkview, IA 
 
 
Dr. Mark Albers 
Wichita, KS 
 
Dr. Lynn Betz 
Auburn, KS 
 
Dr. Ben Bowers 
Wichita, KS 
 
Dr. Richard Brown 
Olathe, KS  
 
Dr. Susan BuchananCheney 
Phillipsburg, KS 
 
Dr. Ralph Cardin 
Overland Park, KS 
 
Dr. H.M. Chalker 
Meade, KS 
 
Dr. Dustin Cheney 
Phillipsburg, KS 
 
Dr. Rodney Clements 
Eldorado, KS 
 


Dr. Uma Mulnick 
McCall, ID 
 

Dr. Delilah Anderson 
Sandwich, IL 
 
Dr. Jeffrey Bergin 
Lindenhurst, IL 
 
Dr. Stephen Boudro 
Elmhurst, IL 
 
Dr. Shawn M. Breton 
Arlington Heights, IL 
 
Dr. Sharon DeFrain 
Peotone, IL 
 
Dr. Mete Durum 
Arlington Heights, IL 
 
Dr. Rachael Fabbi 
St. Charles, IL 
 
Dr. Raymond Ferre  
Decatur, IL 
 
Dr. Mark Fredrick 
Gurnee, IL 
 
Dr. David Hepler 
Lincoln, IL  
 
Dr. William Hogan 
Lombard, IL 
 
Dr. Lester Holze, Jr. 
Elgin, IL 
 
Dr. Cindy Howard 
Orland Park, IL 
 
Dr. Frederick Hult 
McHenry, IL 
 
Dr. Grant Iannelli 
Lombard, IL 
 
Dr. Thomas Jensen 
Sterling, IL 
 
Dr. Theodore Johnson 
Chicago, IL 
 
Dr. James McGinn, Jr. 
Crystal Lake, IL 
 
Dr. Anthony Pantanella 
Hoffman Estates, IL 
 
Dr. Michael Poierier 
Lombard, IL 
 
Dr. Robert Pyne, Jr. 
Palos Hills, IL 
 
Dr. William Shelton 
Lombard, IL 
 
Dr. Douglas Stam 
Bourbonnais, IL 
 
Dr. Melanie Tiahrt 
Alton, IL 

Dr. Paula Dechert 
Denver, CO 
 
Dr. Lewis Holm 
Littleton, CO 
 
Dr. William Kleber 
Berthoud, CO 
 
Dr. Reiner Kremer 
Franktown, CO  
 
Dr. Steven Lokken 
Colorado Springs, CO 
 
Dr. Duane Lowe 
Colorado Springs, CO 
 
Dr. David Paradiso 
Colorado Springs, CO 
 
Dr. Philip Pollock 
Sterling, CO 
 
Dr. Deborah Riekman 
Colorado Springs, CO 
 
Dr. Thomas Turner 
Boulder, CO 
 
Dr. Michael Vanaria 
Boulder, CO  
 
Dr. Brian Wilson 
Englewood, CO 
 

Dr. Gina Carucci 
Wethersfield, CT 
 
Dr. Suzanne Chester 
Simsbury, CT 
 
Dr. Paul DiDomizio 
Wolcott, CT 
 
Dr. Mark Pappas 
West Haven, CT 
 
Dr. Cheryl Vincent 
Simsbury, CT 
 

Dr. John Findlay 
W. Palm Beach, FL 
 
Dr. David Frerking 
Tavares, FL 
 
Dr. Marguerite Gerger 
Clearwater, FL 
 
Dr. Janice Piro 
Palm Harbor, FL 
 
Dr. Susan Player 
Clearwater, FL 
 
Dr. John Podlaski 
Ocala, FL 
 
 
Dr. Larry Haberski 
Stone Mountain, GA 
 


Dr. P. Reginald Hug* 
Birmingham, AL 


Dr. David Mulholland 
Anchorage, AK 
 
Dr. Stan Throckmorton 
Anchorage, AK 
 

Dr. Michael Cessna  
Tucson, AZ 
 
Dr. Laura Frey 
Tucson, AZ 
 
Dr. Timothy Gerhart 
Glendale, AZ  
 
Dr. Kellie Gray 
Glendale, AZ 
 
Dr. Michael Stone 
Tucson, AZ 


Dr. Lance Clouse 
Van Buren, AR 
 

Dr. Jan Dooley 
Arcata, CA 
 
Dr. Jeffrey Greene 
Los Angeles, CA 
 
Dr. Valerie Johnson 
Los Angeles, CA 
 
Dr. Jill Jordan 
Carlsbad, CA 
 
Dr. Andrew Lucas 
Riverside, CA 
 
Dr. Kathleen Power 
Pasadena, CA 
 
Dr. Rowen Richardson 
Glendora, CA 
 
Dr. Scott Soluk 
Los Angeles, CA 
 
Dr. Sylvie Wellhausen 
Loma Linda, CA 
 
Dr. Kelly Worth 
Orange, CA 
 

Dr. John Baer 
Englewood, CO 
 
Dr. Debra Carpenter 
Pueblo West, CO 
 
Dr. Terry Collinson 
Colorado Springs, CO 
 
Dr. Rita Cummings 
Denver, CO 



THE ORIGINAL INTERNIST     SEPTEMBER  2012 123 
(Continued on next page)  * Retired DABCI Practitioner 




Dr. Fredrick Osterberg 
Red Lion, PA 
 

Dr. Jon Bergrin 
Florence, SC 
 
Dr. Bruce Gwinnup 
Charleston, SC 
 
Dr. Peter Kfoury 
Charleston, SC 
 
Dr. Morgan  Kutzner 
Greenville, SC 
 
Dr. Robert Pascal 
Charleston, SC 
 
Dr. Virginia Samuel 
Columbia, SC 
 

Dr. Roger Bommersbach 
Brookings, SD 
 
Dr. Roger Prill 
Mitchell, SD 
 
Dr. David Schwierert 
Rapid City, SD 
 

Dr. William Strauss 
Lebanon, TN 
 

Dr. Edward Brown 
Dallas, TX 
 
Dr. Ralph Burton 
Kennedale, TX 
 
Dr. Lance CarltonDurrett 
The Woodlands, TX 
 
Dr.  ND Victor Carsrud 
Austin, TX 
 
Dr. Janie Duke 
Plano, TX 
 
Dr. Steve Grimm 
San Antonio, TX 
 
Dr. Doreen LewisOverstrom 
San Antonio, TX 
 
Dr. Joe Lindley 
Houston, TX 
 
Dr. Tim McCullough 
Houston, TX 
 
Dr. Zachery McVey 
League City, TX 
 
Dr. Gregory Mrozinski 
Houston, TX 
 
Dr. Mike Prioux 
Friendswood, TX 
 

Dr. Mark McAdoo 
Athens, OH 
 
Dr. Van Merkle 
Dayton, OH 
 

Dr. Gerry Langston 
Tulsa, OK  
 
Dr. Mark Mercer 
Mannford, OK 
 
Dr. Colleen Robinson 
Duncan, OK 
 
Dr. Richard Santelli 
Bethany, OK 
 
Dr. Michael Taylor 
Tulsa, OK 


Dr. Daniel Beeson 
Portland, OR 
 
Dr. David Braman 
Tuelatin, OR 
 
Dr. Kathleen M. Galligan 
Oregon City, OR 
 
Dr. Edward M. Geller 
Medford, OR 
 
Dr. Usha Honeyman 
Corvallis, OR 
 
Dr. Steven Lumsden 
Gresham, OR 
 
Dr. Kenzie Maloy 
Hermiston, OR 
 
Dr. Scott Northrup 
Brookings, OR 
 
Dr. Kristopher Peterson 
Hermiston, OR 
 
Dr. Thomas Richards 
Beaverton, OR 
 
Dr. James Siegel 
Canyonville, OR 
 
Dr. Mark Thomas 
Cottage Grove, OR 
 
Dr. David Wickes 
Portland, OR 
 

Dr. Bruce Fink  
Coudersport, PA 
 
Dr. Mark Homison 
Cranberry Township, PA 
 
Dr.  Karen L. Jorgensen 
Pittsburgh, PA  
 
Dr. John LaHoda 
Richboro, PA  
 

Dr. Joseph Muldoon 
Slayton, MN 
 
Dr. Brenwyn  Peddycoat 
White Bear Lake, MN 
 
Dr. Gregory Peterson 
Winona, MN 
 
Dr. Dane Roubos 
Bloomington, MN 
 
Dr. Sandra Spore 
Stillwater, MN 
 
Dr. Leslie Stewart 
St. Paul, MN 
 
Dr. Charles Strauman 
St. Louis Park, MN 
 
Dr. Terese Tomanek 
Duluth, MN  
 
Dr. Timothy Whelan 
New Hope, MN 
 
Dr. Jon Williams 
Bloomington, MN 
 

Dr. David Clark 
Oak Grove, MO 
 
Dr. Charles Eckert 
Raymore, MO 
 
Dr. Scott Hollis 
Blue Springs, MO 
 
Dr. Jay Kessinger 
Rolla, MO 
 
Dr. Darren Kirchner 
Kahoka, MO 
 
Dr. Kelley Kirchner 
Kahoka, MO 
 
Dr. Mable Leckrone 
Liberty, MO 
 
Dr. Duane Lowe 
Maplewood, MO  
 
Dr. Terry Nelson 
Independence, MO 
 
Dr. R Vincent Satterwhite 
Kansas City, MO 
 
Dr. Jeremy Thornton 
Stockton, MO  
 
Dr. Jeffrey S. Ware 
Lake St. Louis, MO 
 
Dr. Robert Wiehe 
West Plains, MO  
 

Dr. Christopher Murray 
Hastings, NE 
 

Dr. Mallory Rupp 
Grand Island, NE 
 

Dr. Howard Balduc 
Las Vegas, NV 
 
Dr. Craig Roles 
Henderson, NV 
 
 
Dr. Jon Mastrobattista 
Bernardville, NJ 
 
Dr. Perry Ricci 
Egg Harbor City, NJ 
 

Dr. John Dalton 
Roswell, NM 

Dr. John H. Gelhot 
Albuquerque, NM 

Dr. Shereen Jegtvig 
Albuquerque, NM 
 

Dr. Ronald Safko 
New York City, NY 

Dr. John Zilliox 
Amherst, NY 
 
 
Dr. William R. Armstrong 
Laurenburg, NC 
 
Dr. Phillip Arnone  
Matthews, NC 
 
Dr. Stephen Button 
Mount Airy, NC 
 
Dr. Karen Carrick 
Raleigh, NC 
 
Dr. Rick Davis 
Conover, NC 
 
Dr. Nikolas R. Hedberg 
Asheville, NC 
 
Dr. Dean Kenny 
High Point, NC 
 
Dr. Sandrine Martin 
Cornelius, NC 
 
Dr. Jacqueline McKool 
Rutherfordton, NC 
 
Dr. Barbara Saunders 
Garner, NC 
 
Dr. Todd Smith 
WinstonSalem, NC 
 
Dr. Mark Yeager 
Charlotte, NC 
 

Dr. Robert Gilbert 
Mansfield, OH 

Dr. V.M. Thompsom 
Arlington, TX 


Dr. Don Vradenburg 
St. George, UT 
 

Dr. Robert Duca 
Dunn Loring, VA 
 
Dr. Guntrang Khalsa 
Herndon, VA 
 

Dr. H. Earl Moore 
Spokane, WA 
 

Dr. Michael Berglund 
Kenosha, WI 
 
Dr. Leslie Best 
Madison, WI 
 
Dr. Barbara Bradley 
Wausau, WI 
 
Dr. Kevin Branham 
Eagle River, WI 
 
Dr. Bernie Finch 
Pepin, WI 
 
Dr. Gwendolyn Gauerke 
Iola, WI 
 
Dr. Craig Gilbaugh 
Ashland, WI 
 
Dr. Kathleen Maedke 
Milwaukee, WI 
 
Dr. Cheryl Metzler 
Green Bay, WI 
 
Dr. Gina R. Schultz 
Blanchardville, WI 
 
Dr. David A. Sommerfield 
Rice Lake, WI 
 
Dr. Dean Willhite 
Manitowoc, WI 
 
Dr. Kelly G. Worth 
Racine, WI 
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Join PCS for Great Service 
and Major Savings on Hundreds of Lab Tests 

- Additionally    -

Soren BioStation™ EHR at No Cost and Online Ordering Capability

In 2001 we leveled the playing field so that every 
appropriately licensed practitioner in America could 

have access to inexpensive lab testing!

Want more information on lab interpretation & therapies?
See our website for a special offer 

by Dr. Alex Vasquez, D.C., N.D., D.O.

P: 866-999-4041  F: 866-999-9175
www.ProfessionalCo-op.com

See Our Website for Testimonials!

Part Of The Healthcare Solution

Professional Co-op does not have financial relationships, ownership
 or control of supplement or drug companies.

®

NO FEES, NO MINIMUMS. EVER.



 

Name _____________________________________________________________________________ 

Address ___________________________________________________________________________ 

City _________________________________________  State _________  Zip ___________________ 

Phone ______________________  Fax ______________________  Email ______________________ 

   Check enclosed     Bill my Visa/Master Card    Bill my American Express 

Credit Card Number ________________________________________  Expiration Date ___________ 


 


 
Subscribe to The Original Internist for only $50 annually 
















