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From the 

Editor’s 

Desk 
 
by Jack Kessinger, DC,  ND,  DABCI  

jack@drkessinger.com Dr. Jack Kessinger 

 

wax and wane for the rest of the day.  By about four 

PM, and being closely observed by Virginia and staff, I 

was able to walk unsteadily down the hall for another 

treatment in the chamber.  The use of my right arm and 

leg continued to slowly improve over the next several 

days.  Later that evening I was able to comb my hair 

and brush my teeth using my right arm, but it was a real 

challenge.  The next morning shaving was another 

challenge.   
 

Following the attack, I have had more than 14 dives in 

the chamber. For the first 7 days following the attack I 

had a daily vitamin C “cocktail” IV piggybacked with 

EDTA chelation IV.  I have now regained full use of 

my arms, legs and speech.  After two weeks I began to 

resume exercise by walking daily on the tread mill.  I 

plan to start doing some weights on week four.  My 

speech has also returned to a near normal (at least 

normal for me).   
 

Branston (et. al., 1974) reported that in brain trauma, 

including oxygen inhibition, glucose is utilized much 

more rapidly as a protective mechanism, in order to 

help maintain homeostasis.  For a short period of time, 

this mechanism is reported to help minimize nerve 

tissue damage, until oxygen can be restored.  Following 

my first dive in the hyperbaric oxygen chamber, my 

blood pressure was 192/90, with a fasting glucose (by 

finger stick) of 125 (normally less than 100). 
 

If oxygen cannot be restored within a very short period 

of time (two to four hours) following a stroke, 

permanent paralysis will ensure.  This is where the 

hyperbaric oxygen therapy (HBOT) comes into play for 

stroke victims.  Oxygen is a natural gas that is 

absolutely essential for life and healing.  Oxygen under 

pressure floods the liquid plasma of blood with oxygen 

and penetrates parts of the body where arterial flow is 

hindered, including cerebral spinal fluid.  HBOT not 

only protects the brain against ischemia/hypoxia but 

also counteracts edema associated with stroke.  
 

The first suggestion that raised air pressures might be 

useful in the treatment of human illnesses was made in 

1664 by Henshaw in England.  Only since 1977 has the 

concept of healing by pressurized oxygen gained 

attention.  The air we breath is 21% oxygen.  The 

oxygen concentrator we use produces 93% oxygen, and 

the chamber is pressurized at 1½ times atmospheric 

pressure.  This is the same pressure as would be exerted 

at thirty to forty feet underwater.  This concentrated 

and pressurized oxygen saturates the body’s tissues and 

plasma.   
 

HBOT decreases swelling in brain tissues, relieves 

hypoxia, improves micro-circulation and reduces 

 

 On November 12, 2009 ……..  I HAD A STROKE 

 

Twenty minutes past eight AM, on a typical 

Wednesday morning, as I was washing my hands, I 

experienced a very weird sensation, somewhere 

between faint and woozy.  The spell lasted only a very 

few seconds.  On the way back to the kitchen area I 

picked up three Townsend Letter Journals to glance at 

while Virginia prepared our morning “smoothie.”  

Almost as soon as I sat down another unwelcome 

woozy attack began.  This one was stronger than the 

first, and I felt myself losing control.  When I reached 

to take my glasses off I found my right hand was not 

taking directions very well.  I stood up and began 

walking (unsteadily) toward Virginia and told her I felt 

strange.  She sat me back down and began rubbing my 

face with a cold cloth and asking “What was the 

matter?”  I told her I didn’t know.  The spell subsided 

and I decided to lie back down for a while.  Before we 

got to the bedroom another spell began, so I rested on a 

chair in the living room.  That spell soon subsided and I 

did make it to the bed.  After a few minutes I felt better, 

got up and dressed.  Virginia and I decided to 

reschedule patients for that day.  Then the big one hit.  I 

lost use of my right arm, leg and speech.  Our son and 

associate, Dr. Jay, brought the wheel chair.  Virginia 

called our clinic and told the staff that if anyone was in 

the hyperbaric chamber to get them out because, we 

were on our way.   
 

From the time of the first insult until I was in the 

chamber was not much more than an hour.  After only a 

few minutes in the chamber I temporarily regained 

partial use of my right arm and leg.  I was elated, albeit 

briefly, because I soon lost its use again.  After an hour 

under pressurized oxygen I was taken out of the 

chamber and given first a vitamin C IV, followed by an 

EDTA IV.   
 

About four hours later I began to experience limited 

movement of my fingers, followed by movement of my 

right arm and leg.  The ability to move continued to 
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Documenting the effectiveness of HBOT through double 

blind placebo studies in the case of stroke victims has an 

ethical dilemma.  As most health care facilities are 

devoted to patient care, rather than doubling as a 

research institution, each patient’s treatment is optimized 

according to the attending physician’s judgment and the 

patient’s circumstances.  Thus, most studies concerning 

stroke victims are observational.  However, the once-

firm line between mainstream and alternative medicine 

continues to blur giving increased credence to clinical 

studies.  New clinical anecdotes are emerging in the field 

of hyperbaric oxygen therapy.  Some physicians now 

report success for HBOT treating numerous health 

conditions, including stroke, cerebral palsy, autism (and 

other neurological injuries), athletic injuries, diabetic 

ulcers, etc...   
 

West Germany has long recognized the effectiveness of 

HBOT in stroke rehabilitation to the extent that all 

stroke patients receive a three-week intensive course of 

hyperbaric oxygen, and this care is reimbursed by the 

insurance companies.   
 

Two days after my event, Friday, 11/14/08, I had a non-

contrast MRI.  The radiology report for the MRI showed 

an 8 mm focus of abnormal signal in the posterior limb 

of the left internal capsule most consistent with an acute 

ischemic insult.  On conversing with the radiologist, they 

seemed surprised that there is no apparent lasting 

paralysis.   
 

A follow-up non-contrast MRI ten days later, on 

11/24/08, shows no new restricted diffusion changes or 

diminished apparent diffuse coefficient (ADC) values, 

and the previous ADC values have decreased (increased 

ADC values would indicate some residual damage). No 

signs of hemorrhage or new lesions were identified.  
 

I am satisfied that if I had been taken to a hospital the 

outcome would have been quite different. The only drug 

approved by the FDA for treatment of acute ischemic 

stroke is a thrombolytic agent called tissue plaminogen 

activator (Tpa).  Eighty percent of strokes are caused by 

ischemia with twenty percent being hemorrhagic.  A 

thrombolytic agent in a hemorrhagic stroke would be not 

only ineffective, it would increase the severity.  

Therefore, a hospital would have required a battery of 

tests and examinations necessary to differentiate 

between an ischemic or hemorrhagic stroke.  On the 

other hand HBOT treatment can begin immediately for 

either an ischemic or hemorrhagic stroke.  R.A. 

Neubuer, et. al., reports it is their impression that 

hemorrhagic strokes respond better to HBOT treatment 

than thrombolytic ones.  It appears that with either type 

stroke HBOT is a safe bet.                
 

 

spacticity.  The improvements seen in patients have 

been reproduced in hyperbaric centers worldwide.  

Clinical and electroencephalographic (EEG) 

improvements were shown in both early and chronic 

post-stroke patients by Holbach and coworkers (Stroke 

1976;7:296-300).   
 

The tissues surrounding the localized non-functioning 

area of the brain, caused by ischemia, also start to 

become hypoxic.  This area is referred to as the 

ischemic penumbra.  The penumbra contains dormant 

cells that are intact, but nonfunctional.  They are often 

referred to as idling cells.  The most important factors 

in a stroke victims recovery is the extent of the infarct 

and of the penumbra.  HBOT has been shown to 

recover much of the penumbra (idling) neurons, and 

offers a much more optimistic outlook for stroke 

patients.  Several studies have been reported in various 

scientific journals showing significant improvement 

for stroke victims with HBOT.  It is rare for a stroke 

victim to get HBOT treatment within the first few 

hours.  Most HBOT studies reported are from stroke 

victims that suffered the attack months, or even several 

years following the event.  In 1990, research published 

in the Lancet found that cells in the penumbra of a 60 

year old stoke victim, that had been idle for 14 years, 

were recoverable with hyperbaric oxygen therapy 

(Neubauer RA. Et. al., Enhancing “idling” neurons. 

Lancet, 1990;335:542).         
 

Richard A. Neubauer MD, is a leading researcher 

utilizing HBOT and stroke victims.  In his book, 

Hyperbaric Oxygen Therapy, he states that one third of 

those who suffer a stroke do not survive the initial 

attack, and another one third end up in assisted living 

facilities.  Only one third improve, and many of these 

patients are left with disabilities that hinder their 

ability to resume pre-stroke status.  
 

Case Study: A 74 year old stroke victim presented in 

our clinic in September requesting HBOT therapy. He 

had experienced a stroke two years ago and had 

studied the advantages of Hyperbaric Oxygen therapy.  

He came in on a walker, barely mobile (with the 

assistance of his wife).  He was easily agitated and 

confrontational.  After his second session, he was able 

to roll the walker on his own.  On his third visit, he 

brought the walker in and lifted it, to show our staff 

how much strength he was gaining. He seemed to be 

gaining mentally also. He was pleasant and 

cooperative with our staff… and his wife.  The fourth 

visit was without the aid of the walker. This patient 

received 20 one-hour sessions in our HBOT and 

finished treatment with a slight limp in one leg.  He 

has regained his physical strength and enjoys a clear 

mind. 
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Editor’s Note: ERRATUM.  

 

   In our September 2008 issue we 

published an article entitled, The Use of 

Pedometers in Medical and Alternative 

Care Treatment Plans.  Unfortunately, 

Figure 1 on Page 126 is a graphic that was 

mistakenly taken from the bone density 

article in the current issue. The correct 

graphics are shown below and summarize 

the health benefits beyond weight loss from 

increasing physical activity levels by 

increasing daily step totals by 3. 
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 by A. Jay Kessinger IV, DC,  ND,  

DABCI  

The Legacy  

Continues 

Dr. Jay Kessinger 

THE ORIGINAL INTERNIST     DECEMBER 2008 179 

 

ADVERTISE IN  
 

THE ORIGINAL INTERNIST 
 

Call (573) 341-8448 

 

e-mail:    virginia@drkessinger.com 

Website             www.drkessinger.com 

Now that the election is over and Christmas is upon us, 

all things new are near to befall us.  Though the festive 

spirits that the holiday season brings are close, and 

thoughts of merriment cheers may be coming into 

focus, our job at hand is the same.  Just as it was the 

day after a hotly contested election, everyone, with the 

exception of those who take Wednesdays off, went 

back to work. 

  

Our business, as alternative care physicians, is  a 

selling game.  We have to outsell our opponents, i.e., 

big pharma, orthodox allopathic physicians, et. al., to 

those we have the privilege to serve elst we won't have 

that privilege.  We're living in the "there's a pill for 

every ill” generation.  The pharmaceutical industry has 

perfected itself to the point there is rarely any 

conceivable need, in their mind's eye, to stimulate 

anyone's innate recuperative capabilities.  There is truly 

a patented potion for every malady that has ever or 

could ever, afflict humanity. As the book title 

Diseasing of America implies, there are probably more 

diseases being created for the benefit of those who treat 

disease than remedies are being created to treat the 

existing named conditions. Unlike most of our 

endeavors, their potions are not always, and I dare to 

venture nearly ever, the cure hoped for. Nor is the 

pharmaceutical intervention hardly ever, or I continue 

to venture to say never, without ill-wanted side effects.  

Nonetheless, patented drug therapy is the most 

advertised, therefore the most common, method of 

treatment prescribed by orthodox prescribing 

physicians, especially in "the land of plenty." 

 

Unlike an election, where one’s fate is set in stone for a 

finite set of time, i.e., the respective term, the daily 

choices we make are more like ditches dug in the sand 

from habits we've picked up along the way.  Even a lie 

told enough times is seen as truth, i.e., cholesterol kills, 

margarine heals, and never eat a real egg.  The truth be 

told, we can't live without cholesterol, and statin drugs 

not only inevitably cause rhabdomyolyis but lead to the 

need for Viagra, et. al.,  Margarine was not a real food 

100 years ago and it's not real food today.  Unless 

you're allergic to eggs, they are one of the most 

complete foods available.   

 

Our personal understanding of the circumstances 

making up and surrounding our lives dictate the core 

beliefs we base our decisions upon.  We all have the 

capability to either search and research the validity of 

our knowledge and understanding, but most commonly 

we choose the sources to believe and rely on that gives 

us the most security.  Like an election, our choices are 

made from an immediate need of the moment from our 

personal accumulated worldview. The secret of our 

service comes down to helping people form good habits 

to fall into, so that in times of crisis the ruts of good 

habit are what we fall into.  
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Abstract 

 

Antibiotics, when first discovered, changed the course of 

treatment of infectious disease. Their successful 

application became wide-spread and their misuse 

quickly followed. Due to their inappropriate use and 

overuse, resistant organisms quickly appeared soon after 

discovery of an antibiotic. Although these newly 

resistant organisms could be controlled by newer and 

even more effective agents, soon afterwards resistant 

organisms again reappeared. This cycle of antibiotic 

discovery and inevitable resistance continues to frustrate 

their continued clinical benefits.  What is needed are 

agents that have biocidal activity but low frequency of 

forming resistant organisms. Fatty acids and their 

corresponding monoesters may be the answer. It is 

shown here that both nonresistant and formerly 

antibiotic resistant organisms are equally inactivated by 

such lipids. Both in vitro and in vivo data are presented 

which support the new role of lipids as antimicrobial 

agent.  

 

Antibiotic Resistant Organisms 

  

When first discovered, antibiotics like penicillin were 

hailed as medical miracles against infectious disease.1 

The first bacterium to be successfully inactivated by 

penicillin was Staphylococcus aureus (SA). This 

bacterium, often a harmless passenger in the human 

body, can cause illness, such as pneumonia or toxic 

shock syndrome, when it overgrows or produces a toxin. 

Staphylococcus aureus is one of the major human 

pathogens, causing a variety of infections from 

suppurative disease to food poisoning.  

 

Shortly after the mass-producing of penicillin in 1943, 

microbes began appearing in 1947 that could resist it. 

Alexander Fleming, the name most associated with 

penicillin, had commented that penicillin given in small 

doses could produce resistant organisms. This warning 

was not heeded since increasingly effective antibiotics 

were being discovered at a rapid pace. 

The increasing and inappropriate misuse of antibiotics, 

however, has caused problems, more than could ever 

have been fully anticipated. Overuse of antibiotics 

results in bacterial resistance not only to the antibiotic 

prescribed, but also often to other antibiotics. The abuse 

or misuse of antibiotics, especially in animal feed, is 

costly because it leads to the emergence of antibiotic 

resistance among microorganisms. 

 

Penicillin-resistant pneumonia (or pneumococcus, 

caused by Streptococcus pneumoniae) was first detected 

in 1967, as was penicillin-resistant gonorrhea. Resist-

ance to penicillin substitutes is also known beyond S. 

aureus. By 1993, Escherichia coli was resistant to five 

fluoroquinolone variants. Mycobacterium tuberculosis is 

commonly resistant to isoniazid and rifampin and 

sometimes universally resistant presently to many 

available common treatments. Other pathogens showing 

some resistance to many different antibiotics include 

Pseudomonas   Salmonella, Campylobacter, and Strepto-

cocci.2 

 

However, bacteria were not only becoming resistant to 

penicillin but also to other important alternatives. 

Methicillin was introduced in 1959 and was then the 

antibiotic of choice for penicillin-resistant organisms. 

Soon after its introduction however Methicillin-resistant 

Staphylococcus aureus (MRSA) were detected in 1961. 

Methicillin resistance is due to the formation by the 

bacteria of beta-lactamase, an enzyme that inactivates 

this and other lactam antibiotics. Half of all 

Staphylococcus aureus infections in the US are resistant 

to penicillin, methicillin, tetracycline, and erythromycin.  

 

Today Methicillin-resistant S. aureus (MRSA) is a huge 

clinical problem. Many strains of MRSA are resistant to 

all antimicrobial agents except glycopeptides 

(vancomycin and teicoplanin). Even this is changing. 

The emergence of multidrug-resistant isolates of 

Methicillin-resistant S. aureus (MRSA) exhibited de-

creased susceptibilities to even glycopeptides 

(glycopeptide-intermediate Staph. aureus, GISA). 

Staphylococcus aureus resistance to the glycopeptide 

antibiotic vancomycin is of noteworthy concern since 

vancomycin had been the only antibiotic to which there 

has been uniform susceptibility to multidrug-resistant 

Methicillin-resistant S. aureus (MRSA). Vancomycin-

resistant Staphylococcus aureus (VRSA) were identified 

in Japan in 1997, and have since been found in hospitals 

in England, France and the US. VRSA is also termed 

GISA (glycopeptide intermediate Staphylococcus 

aureus) or VISA (vancomycin insensitive Staphylo-

coccus aureus), indicating resistance to all glycopeptide 

antibiotics.3 

Lipids as Antimicrobial 

Agents Against Resistant 

Organisms  
 

 

 

by :  Jon J. Kabara PhD 
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To overcome these problems, a new class of antibiotics, 

oxazolidinones, became commercially available in the 

1990s. Oxazolidinone was comparable to the earlier 

ineffectiveness of vancomycin against MRSA. The 

resistant story continues, however, since oxazolidinone 

resistance in Enterococcus faecium (ORE) was reported 

in the late 1990s. 

 

The situation continues to worsen. In a report by B. E. 

Murray in the April 28, 1994, New England Journal of 

Medicine, researchers had identified bacteria in patient 

samples that resist all currently available antibiotic 

drugs. Thus problem continues to expand.4  In 

November 2004, the Centers for Disease Control and 

Prevention (CDC) reported an increasing number of 

Acinetobacter baumannii bloodstream infections in 

patients at military medical facilities in which service 

members injured in the Iraq/Kuwait region during 

military operations in Iraq and Afghanistan were treated.     

 

Total antibiotic production today is more like 35 million 

pounds and 70% of total antibiotic production is devoted 

to non-therapeutic use in three livestock sectors. The 

bottom line is that current information suggests that the 

medical-increased use and agricultural abuse of 

antibiotics is likely to be a larger part of an antibiotic-

resistance problem than was currently thought.5 

 

Obviously, a different approach to medical problems 

associated with infectious disease is desperately needed. 

The answer is to discover effective agents that create less

-resistant organisms, fewer complications and negative 

side effects than present conventional drug-based 

pharmaceuticals. 

 

Lipids as Antimicrobial Agents 

 

Rather than producing new and stronger antibiotics, a 

different approach is needed. An approach that will 

reduce the formation of resistant organisms is critically 

needed. Initial work by Kabara, et. al., on lipids 

suggested that the self-disinfecting properties of fatty 

acids and monoglycerides may show promise.6, 8  Their 

disinfecting power has long been recognized.  It is a 

contention of the present review that, unlike drug 

antibiotics, antimicrobial lipids are also part of an innate 

immune system.  

 

Natural endogenous antimicrobial lipids would have 

advantages over other exogenous materials. These 

endogenous antimicrobials would have been arrived at 

through the process of natural selection to provide 

protection against the most common potential pathogens. 

It could be anticipated that their mechanism of action is 

such that they do not readily give rise to resistant strains, 

otherwise they would no longer be effective. This has 

been supported by recent studies detailed later in this 

paper. Since lipids are normal constituents of our body, 

it would be expected that they would not be irritating, 

sensitizing, or toxic.  

 

Our earlier identification of the most effective 

antimicrobial lipids could lead to new strategies for 

treatment of, or prophylaxis against, infections. One 

such group for consideration is free fatty acids and 

monoglycerides. These lipids have been shown to have 

antimicrobial affects against a wide spectrum of 

microorganisms.6,8 

 

In Vitro Activity of  Skin Fatty Acids 

 

In specific support of this hypothesis, skin fatty acids 

have been selected as examples. It is generally thought 

that the normal bacterial flora on the skin surface have 

been selected through a combination of limited water 

availability and differential sensitivity to antimicrobial 

lipids at the skin surface. Lipids at the skin surface have 

been earlier shown to have antibacterial activity against 

S. aureus. Burtenshaw9 showed in the 1940s that lipid 

extracts from the skin surface had the ability to kill 

Staphylococcus aureus in vitro, and it was thought that 

free fatty acids were the active agent. However, this 

proposition was not extensively tested with fatty acids 

actually found at the human skin surface until much 

later. 

 

As shown by Kabara, et. al.,6,8  it was not surprising that 

fatty acids from epidermal stratum corneum would have 

antibacterial activity against a range of gram-positive 

bacteria, but not against Candida albicans or a number 

of gram-negative bacteria. Our seminal studies 

demonstrated that antimicrobial action was directly 

related to structure of the fatty acid. 

 

Fractionation of the sebum lipids confirmed, as predicted 

by Kabara, et. al.,6 that both saturated and unsaturated 

fatty acids contained the bulk of the antimicrobial 

activity.10  The conclusions from these studies supported 

Kabara’s earlier conclusions which were: 

 The most active saturated fatty acid was C12 (lauric 

acid); 

 The most active monounsaturated acid was 

palmitoleic acid (C16:1, D9); 

 Monoesters were more active than their free fatty 

acids  

The monounsaturated fatty acid found in sebum, 

sapienic acid (C16:1 delta 6), was both the most 

predominant and active monoene. Purified sapienic acid 

(Continued on next page) 

THE ORIGINAL INTERNIST      Spring  2006 05 182 THE ORIGINAL INTERNIST   DECEMBER 2008 



(>99%) yielded typical minimal inhibitory concentration 

(MIC) values of 10-20 µg/ml against gram-positive 

bacteria. A second prominent fatty acid, lauric acid 

(C12:0) was the most active saturated fatty acid.11 Since 

these natural antimicrobials have been selected by 

evolutionary forces, it seems relatively unlikely that 

resistant bacterial strains would arise.   

 

This lack of resistance to lipid antimicrobials in part is 

supported by a study in which incubation of 

Helicobacter pylori cells of three different strains 

overnight with two times the minimum inhibitory 

concentration of lauric acid resulted in no resistant 

colonies.12  This lack of resistant organisms being 

formed raises the possibility that these lipids could be 

incorporated into topical formulations for prophylaxis in 

individuals at risk of infection as well as to treat skin 

infections, including those caused by antibiotic resistant 

organisms. 

 

Extraordinarily, (sapienic acid, C16:1 delta 6), in 

combination with a low concentration of ethanol, exerts 

a synergistic bactericidal activity against several 

methacillin-resistant strains of S. aureus (MRSA) and 

even gram-negative pathogenic bacteria, including 

Pseudomonas aeruginosa, Propionibacterium acnes, 

Escherichia coli. In fact, this combination was far more 

effective than Mupirocin, with or without ethanol. 

Mupirocin is the “gold standard” antibiotic for 

antimicrobial activity against MRSA. 

 

 Similar results were obtained with methicillin antibiotic

-resistant clinical isolates of S. aureus (MRSA) strains.  

 

Figure 1 

Figure 111 illustrates the relatively rapid killing of a 

methacillin-resistant strain of Staphylococcus aureus 

(MRSA) by sapienic acid in combination with ethanol.  

 

Synergy of the antimicrobial activity between sapienic 

acid and ethanol was expected. Since fatty acids must 

partition into the cell, ethanol increases the cell 

membrane fluidity, or alternatively this could enhance 

alter partitioning of fatty acid into the membrane. 

Ethanol is a known permeability enhancer.  It could also 

facilitate diffusion of the fatty acid into the cytoplasm of 

bacteria.  

 

This finding could have important implications for 

dealing with antibiotic resistance. In addition to ethanol, 

there are a number of compounds known to increase 

fluidity of membranes. This permits rapid diffusion of 

compounds thru cell membranes. Known collectively as 

penetration enhancers, this group includes some fatty 

acids (C12, C18), monolaurin, terpenes, and azones, 

among others.13  

 

In early studies (circa 1966) on structure-function of 

lipids on microorganisms, Kabara, et. al., noted that 

some 26 different clinical isolates of Staphylococcus 

aureus had similar MIC values to active fatty acids and 

monolaurin (Lauricidin®). The problem of resistance to 

antibiotics was known but did not seem to be a pressing 

problem since new antibiotics were constantly being 

discovered. Recent studies on MRSA have indicated, 

however, that newer antibiotics were not the long-term 

solution. At this juncture the role of antimicrobial lipids 

needed to be explored because of recent findings (Table  

1).14  

 

Depending on the antibiotic, the MIC values against any 

particular organism change with their individual 

susceptibility. Contrary to this are the MIC values for the 

various fatty acids that have the same values for MSSA 

and MRSA 

 

Lauric acid, as an example, has the same low MIC value 

for the susceptible antibiotics strain MSSA as it does for 

the antibiotics-resistant MRSA strain. From other 

studies, it is known that antimicrobial lipids, in contrast 

to other antibiotics, do not form resistant organisms. 

 

What is true for lauric acid has also been shown to be 

true for its monoester, monolaurin (Lauricidin®) as seen 

in Table 2.15 Sensitivity rates of gram-positive 

Staphylococcus aureus, Streptococcus spp., and 

coagulase-negative Staphylococcus. to 20 mg/ml 

Lauricidin®  was 100% and of Klebsiella 

rhinoscleromatis was 92.31%. Staphylococcus aureus, 

coagulase-negative Staphylococcus, and Streptococcus 

sp. did not exhibit any resistance to monolaurin and had 

statistically significant (P <.05) differences in resistance 

rates to the antibiotics.  

 

The problems of antibiotic resistance become more acute 

when MRSA organisms that were susceptible to 
(Continued on next page) 
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vancomycin at one time are now becoming resistant to 

vancomycin. Methicillin-resistant Staphylococcus 

aureus (MRSA) strains with reduced susceptibility to 

vancomycin (so called VISA strains) have been detected 

among clinical isolates in several countries.17  Ploy, et. 

al., raised serious concern about the impact of such a 

resistance mechanism on the chemotherapy of multidrug

-resistant staphylococci. MRSA isolates with gradually 

increasing vancomycin MICs.18  

Fortunately, an ester of lauric acid (monolaurin, glycerol 

monolaurate, GML, Lauricidin®) has been found to 

inhibit the induction of beta -lactamase in 

Staphylococcus aureus.  In addition Lauricidin® 

suppresses growth of vancomycin-resistant Enter-

ococcus faecalis on plates with vancomycin and blocks 

the induction of vancomycin resistance, which involves 

a membrane-associated signal transduction mechanism, 

either at or before initiation of transcription.21  

 

Monolaurin at sub-inhibitory (Continued on next page) 

Table 1 

 

MIC (mg/ml) of Biocides against 6 Staphylococcus aureus  

 
 MSSA                 MRSA 

 Antimicrobial Agents ATCC 

  29213 1952 6849 3818 352 5914 

 

 Oxacillin <0.5 16 >16 16 >16 >16 

 Ampicillin 2 16 >16 >16 >16 >16 

 Cefpirone <0.5 4 4 4 >16 >16 

 Vancomicin 1 2 1 1 1 2 

 

 Caprylic acit (C8) >1600 >1600 >1600 >1600 >1600 >1600 

 Capric acid (10) 800 800 800 800 800 800 

 Lauric acid (13) 400 400 400 400 400 400 

 Myristic acid (14) 1600 >1600 800 1600 >1600 >1600 

 Palmitic acit (16) >1600 >1600 >1600 >1600 >1600 >1600 

 Stearic acit (18) >1600 >1600 >1600 >1600 >1600 >1600 

 

 MSSA = Methicillin-Susceptible Staphylococcus aureus 

 MRSA = Methicillin-Resistant Staphylococcus aureus 

Table 2 

 

Comparison of Resistance Rates (%) of skin bacterial isolates 

To Lauricidin®   and six antibiotics 

 
 Antibiotic Staph. Coagulase (-) Streptococcss Klebsiella sp. 

  Aureus Staphylococcus 

 

 Lauricidin® 0 0 0 7.69 

 

 Penicillin 92.75 85.00 37.50 100 

 Oxacillin 32.23 60.00 6.25 100 

 Erythromycin 2.89 15.00 0 92.32 

 Mupirocin 0 10.00 0 92.30 

 Fusidic Acid 15.94 55.00 81.25 100 

 Vancomycin 5.79 15.00 12.50 92.30 
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concentrations prevents the synthesis of staphylococcal 

exoproteins and does so at the level of transcription.19,20  

Monolaurin is likely to act at the cell membrane and 

therefore inhibit either of the two membrane-related 

processes involved in exoprotein production, namely 

signal transduction and secretion. It has been shown 

previously that monolaurin blocks the induction but not 

the secretion of beta-lactamase or the constitutive 

synthesis of the enzyme, suggesting that signal 

transduction is the primary target.  

 

IN VIVO EFFECTS OF LAURIC ACID ESTERS 

 

Nasal carriage of Methicillin-resistant Staphylococcus 

aureus (MRSA) by hospitalized patients has been 

associated with nosocomial transmission of MRSA.23  

 

Mupirocin resistance in S. aureus was first reported in 

1987, 2 years after Mupirocin was introduced into 

clinical practice.3  Mupirocin resistance in staphylococci 

has been classified as low-level (MIC, 8 to 256 μg/ml) 

and high-level (MIC, >256 μg/ml).13 Because of 

emerging Mupirocin resistance in S. aureus, alternatives 

to Mupirocin are needed for S. aureus nasal 

decolonization. The antistaphylococcal activity and 

minimal toxicity of fatty acids make lauric acid 

formulations potential alternatives to Mupirocin for S. 

aureus nasal decolonization.22                                

 

As an example (Table 3), administration of two lauric 

acid monoesters (LAM) was associated with greater 

eradication of MRSA carriage (24/34 [71%] or 33/40 

[83%]) of animals, respectively) than bland ointment 

(12/38 [32%]). Lauric monoester administration resulted 

in greater MRSA carriage eradication than even the 

present standard Mupirocin (19/38 [50%]) in this animal 

model. 

 

These in vivo experiments with lauric acid esters 

indicate activity against nasal MRSA comparable to or 

greater than standard drug treatment with Mupirocin. 

The enormous advantage is that lipid antimicrobials, as 

compared to drug antibiotics, do not readily form 

resistant organisms.24 

 

The LAM formulations studied were lipophilic 

surfactant/emulsifiers. Their exact mechanism of action 

is unknown but likely involves effects on the bacterial 

cell envelope and/or induction of autolysin activity and 

inhibition of protein synthesis. For example, Bergsson 

et. al., demonstrated that S. aureus is killed by fatty 

acids, and especially by monocaprin, through 

disintegration of the cell membrane, leaving the cell wall 

intact.24   

 

Ved. et. al., showed that the ester form of monolaurin, 

dodecylglycerol, inhibits peptidoglycan synthesis and 

stimulates a proteinase that activates peptidoglycan-

degrading enzyme autolysin.24,25  

  

Several investigators have reported effects on toxin 

synthesis. For example, Schlievert, et. al., demonstrated 

that S. aureus elaboration of hemolysin, toxic shock 

syndrome toxin 1, and exfoliative toxin A was inhibited 

at glycerol monolaurate concentrations below those 

necessary to inhibit growth.20 Mechanistic studies 

performed by Projan, et. al., showed that glycerol 

monolaurate inhibits synthesis of staphylococcal toxins 

(and other exoproteins) at the level of transcription by 

interfering with signal transduction. Interference with 

signal transduction has also been shown in other 

general.20  Rusin and Novick demonstrated that glycerol 

monolaurate suppresses growth of vancomycin-resistant 

Enterococcus faecalis19 in the presence of vancomycin 

and blocks the induction of vancomycin resistance, 

which involves a membrane-associated signal 

transduction mechanism, either at or before initiation of 

transcription.26  

(Continued on next page) 
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Table 3 

 

Intranasal Infection with Methicillin-resistant Staphylococcus aureus 
 

 Treatment Animals Animals No. (%) of Animals 

  challenged decolonized colonized 

 

 Bland Ointment 53 38 12 (32) 

 Mupirocin 56 38 19 (50) 

 128774-49D 60 39 18 (46) 

 128774-49E 50 34 24 (71) 

 128774-53A 60 40 33 (83) 

 



 



 

IN VIVO EFFECTS OF  

MONOLAURIN (LAURICIDIN®) 
 

 

In two separate experiments by Preuss, et. al.,27groups of 

mice6-8  were infected with Staphylococcus aureus.  In 

the first in vivo experiment the daily dose of Lauricidin® 

was either 2.0 ul (1.6 mg) or 4.0 ul (3.2 mg). In the 

second in vivo study, the daily dose of Lauricidin® was 

given at the higher dose (3.2 mg).  

 

Animals were gavaged daily with 0.2 ml of olive oil for 

30 days. Control mice also received daily gavages of 

either olive oil alone (negative control) or olive oil orally 

plus vancomycin (400 mcg) i.p. (positive control). 

Experiments were terminated at the end of 30 days. 

  

In examining the comparative effects of various 

antibiotics at the selected concentrations, penicillin had 

essentially no effect, and streptomycin did not 

completely kill the bacteria. However, vancomycin 

destroyed the bacteria. 

 

The first group of 6 mice infected with Staphylococcus 

aureus (ATCC#14775) (5 X LD50) were also treated i.p. 

with vancomycin (400 ug) daily for 30 days.  

          

Fifty percent of those receiving vancomycin (400 ug) 

survived for 30 days, while all in the control group died 

within a three-day period. Although prolonged survival 

was noted in mice, in all 30-days survivors, no internal 

abscesses were noted at post mortem, and renal cultures 

showed no bacterial growth. In contrast, numerous 

abscesses were noted and renal cultures were positive in 

all dying mice. 

 

The second groups of 8 mice were infected with five 

times the LD50 of Staphylococcus aureus (ATTC 

#14775). Fifty percent of the mice 4/8  injected daily 

with vancomycin (400 ug i.p.) survived for the 30 days 

of study in contrast to the control group where all eight 

mice died within a week’s time. In the Lauricidin® 

group (3.2 mg) 5/8 survived. No abscesses were seen on 

inspection, and no bacterial growth was found in the 

kidney tissue of the 30-day survivors. 

 

 While Lauricidin® was known to kill Staphylococcus 

aureus effectively in vitro,6-9 in these experiments, it was 

found that Lauricidin® was also protective in vivo.  

 

In the 14 animals used as control, Staphylococcus aureus 

(ATCC #14775) killed all the mice within 7 days. In 

contrast, 50% of the mice survived for 30 days after 

receiving daily gavages of vancomycin 7/14 or 

Lauricidin®.4 

CONCLUSIONS 

 

The current way that antibiotics are used has limitations. 

A different approach to the problem includes natural non

-toxic lipids. Of the lipids examined, pure monolaurin 

(Lauricidin®) has properties that best fit a wide 

spectrum antimicrobial agent. Lauricidin® has been 

designated by the FDA (Federal Drug Administration 

(FDA) to be non-toxic. 

 

First discovered by Kabara, et. al.,6 Lauricidin®, a 

saturated monoglyceride, is now known to affect 

microorganisms in several ways. That several 

mechanisms are involved may make it more difficult for 

the affected organisms to develop resistance.  

 

Lauricidin®, like any fatty acid ester, is a lipophilic 

compound and, hence, its inhibitory activity is probably 

through interactions with the cytoplasmic membrane. 

The first effect seen after the use of monoglycerides 

against microorganisms is destabilization of the 

bacterial/virus membrane that allows constituents to 

“leak” out. Biocides that have this mechanism for 

inactivation do not readily form resistant organisms.  

 

A mechanism of antibacterial action of fatty acids and 

their derivatives while not clearly defined seems to 

involve disruption of the cell membrane permeability 

barrier and inhibition of amino acid uptake.28  Lee and 

Shafer29 studied the resistance of gonococci to long-

chain fatty acids and discovered that resistance was 

mediated by an efflux pump encoded by farAB (fatty 

acid resistance). 

 

An effect noted in viral inactivation is another 

mechanism. This involves a fatty acid interfering with 

viral assembly. In other words, viral constituents in the 

cell are made but these cannot form an infective particle 

The most active inhibitor was lauric acid (C12),30 which 

reduced virus yields of several attenuated and pathogenic 

strains of the JUNV virus, (an arena- virus) in a dose 

dependent manner, without affecting cell viability. Fatty 

acids with shorter or longer chain length had a reduced 

or negligible anti-JUNV activity. From mechanistic 

studies, it was concluded that lauric acid inhibited a late 

maturation stage in the replicative cycle of JUNV. Viral 

protein synthesis was not affected by the compound, but 

the expression of glycoproteins in the plasma membrane 

was diminished. 

 

Studies have shown, beside the possible mechanisms 

listed above, that glycerol monolaurate (Lauricidin®), 

also inhibits the production of a variety of exotoxins. 

Given the highly lipophilic nature of the structure of 
(Continued on next page) 
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GML, it is suspected that some of the potential targets of 

GML action involve lymphocyte activation. Results 

from murine splenocytes show that GML stimulates 

proliferation at concentrations of 5 mg/ml splenocytes. 

At concentrations greater than 5 mg/ml, GML inhibited 

lymphocyte proliferation and blocked the proliferative 

effects of the lymphocyte mitogens phorbol myristate 

acetate and concanavalin A, as well as the potent T-cell 

mitogen toxic shock syndrome toxin-1. Studies using 

purified immune cell subsets indicated that GML, at a 

concentration of 0.1 mg/ml, optimally induced 

proliferation of T cells but did not affect B cells. At 

higher concentrations, GML inhibited the toxic shock 

syndrome toxin-1 mitogenic effects on T cells, but did 

not inhibit the lipopolysaccharide-induced stimulation of 

B cells. This suggests that GML preferentially affects 

the T-cell population.  

 

Lauricidin® is effective in blocking or delaying the 

production of exotoxins by pathogenic gram-positive 

bacteria and inhibits the synthesis of most staphylo-

coccal toxins and other exoproteins. It does so at the 

level of transcription.31   

 

As a simple food supplement, Lauricidin® could be 

given before, or in conjunction with antibiotic therapy. 

This would help reduce the number of bacteria becoming 

resistant to drugs as well as overcoming those bacteria 

like MRSA that are already resistant.  

 

In view of all these positive effects, this nontoxic 

supplement Lauricidin® should be more widely used for 

the prevention of health problems involving 

microorganisms either alone or in conjunction with 

classical antibiotic. Also, because of the numerous 

mechanisms that have been ascribed to monolaurin 

(Lauricidin®) resistance by microorganisms has been 

difficult to show. 
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I remember Dr. Cessna using the following saying in 

teaching the history and physical portion of the DABCI 

classes…so many years ago.  “One must be suspicious 

because if you don’t suspect, you don’t ask; if you 

don’t ask, you don’t test and if you don’t test you 

don’t know.” 

 

Echoes of Dr. Cessna and this slogan came to me as I 

examined this patient this past summer.  The fact that 

she had sought care from two other chiropractors before 

coming to my office made me more suspicious, and as 

you will see, my exam findings made me very 

suspicious, too. 

 

As a DABCI, I have talked with other chiropractors 

about the need to refer to DABCI’s and other specialists 

in our profession.  Having reviewed the notes from the 

two doctors who saw this patient before I did, I have 

begun to wonder if either of them have the diagnostic 

skills or knowledge to know when to refer, let alone who 

to refer to.  Neither of the doctors that saw this woman 

before she came to my office indicated by their notes 

that an adequate history, exam or diagnosis was made, or 

that the history of CANCER clearly expressed by this 

patient in the forms she filled out for each of them, 

raised a red flag of danger, as they approached her case. 

 

As movement grows to redefine our role (DABCI’s) in 

the chiropractic profession, whether as advance trained 

practitioners or something else, clearly cases like this 

one lead me to know that some separation in the public 

eye between DC’s and advanced trained practitioners 

(DABCI’s)  must be made  for us to thrive or survive.  

Perhaps it is up to us to train the rest of the profession 

about what we can do. But, it probably isn’t up to us to 

teach them how to do an adequate history and exam so 

they can make an informed referral, when that is 

appropriate. 

 

CASE STUDY 

 

On July 21, 2008 a  black female, age 48, presented to 

our office for an initial examination and evaluation of her 

complaints of (1) neck pain that radiates into her head and 

both shoulders, and the left hand.  It occurs between three- 

fourths and all of the time when she is awake, and causes 

serious diminution in her capacity to carry out daily 

activities.  It is aggravated by bending backward, twisting 

to the left, twisting to the right and by coughing.  Some 

relief is experienced by bending forward. (2) Spastic and 

numbing pain in the upper back bilaterally.  She stated that 

this symptom radiates into the head bilaterally and both 

shoulders.  It occurs between three fourths and all of the 

time when she is awake and precludes carrying out 

activities of daily living.  It is aggravated by coughing, 

standing and sitting. (3) Sharp and aching pain in the left 

shoulder.  It also radiates to her mid back.  It occurs 

between three fourths and all of the time she is awake, and 

precludes carrying out activities of daily living.  It is 

aggravated by coughing. 

 

INJURY DESCRIPTION: 
 

The patient reports that on or about June 1, 2008, she 

slipped as she was descending stairs in her home and fell 

down about 3 steps.  As she fell she grabbed onto the 

railing to break her fall and when she grabbed it with both 

hands, she fell to her knees resulting in pain in the left 

ankle and a bruise on her right knee.  About 3 weeks after 

this fall, she states that she started experiencing pain in her 

neck and shoulders. 

 

HISTORY: 
 

The patient indicated that she had not experienced prior 

symptoms similar to her current complaints, and was 

symptom free at the time of the aforementioned accident. 

 

The patient has a history of cancer of the uterus and has 

been treated at KU Medical Center since 2002.  She states 

that she had a total hysterectomy in 2002 and the removal 

of an abdominal mass in 2005.  She admits that some 

suspicious lesions were present in her lung fields at her last 

checkup and that she has been experiencing some 

shortness of breath. 

 

MEDICATIONS: 
 

The patient is currently using ibuprofen, PRN for pain, 

Methocarbamol 500mg qid and hydrochodone for her pain 

and discomfort. 

 

PRIOR TREATMENT INFORMATION: 
 

The patient states that she was examined and treated by 

Dr. (B), DC, on 6/13/2008.  A review of Dr. (B’s) notes on 

Case Study 
 
 

by Terry J. Nelson, DC, DABCI  

 mail@tnelsondc.com 
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this patient indicate that this patient was evaluated and 

treated with chiropractic manipulation of the cervical, 

thoracic and lumbar regions of the spine and ultrasound 

of the cervical region on 6/13/2008 and again on 

6/17/2008, 6/21/2008, 6/25/2008 and 6/26/2008. 

 

As a comment: a review of Dr. (B’s) records on this 

patient indicate that, in examining this patient, no vitals 

were ever recorded and no diagnosis was ever written 

either in ICD code format or written description and no 

doctor’s signature is found on any of the patient forms, 

exam forms or one-line progress notes recorded for each 

date of service. 

 

Patient states that feeling that she was not progressing as 

she had expected with Dr. (B), a friend referred her to 

Dr. (R), DC, and she was seen in that office on 

6/30/2008.  A review of Dr. (R’s) notes on this patient 

indicates that she was seen for evaluation and treatment 

on 6/30/2008.  Her treatment consisted of an adjustment 

of “C2 using Blair side posture drop table.  Posture was 

checked using Pelvimenter.  Reviewed X-rays and 

posture, Derefield leg check performed, distraction of 

paravetebral muscles and adjustment according to 

treatment plan and established listings.” 

 

Dr. (R’s) notes further indicate that the patient was seen 

for treatment on 7/2/2008, 7/7/2008, 7/9/2008 and 

7/14/2008.  Chiropractic adjustments were made to the 

cervical, thoracic and SI regions on all but 7/7/2008 

when a cervical adjustment only is noted. 

 

As a comment: a review of Dr. (R’s) records on this 

patient imply that there were X-rays taken but no X-ray 

report is included in the file.  There is no exam form 

except for a “Paraspinal Digital Infrared Imaging 

Report”.  There is no indication of “examination” as we 

would generally think of it (EENT, Lungs, Heart, Vitals 

or even routine musculoskeletal or neurological tests or 

findings).  While the nicely typed, computer-generated 

daily progress notes refer at every visit to “listings” and 

“treatment plan,” no such items are present in the file.  

Finally, there is no indication in the file that things as 

basic as vital signs were ever taken and no diagnosis 

either in ICD code format or written description is 

present and there is no doctor’s signature found on any 

of the patient forms, exam forms or progress notes for 

any date. 

 

The patient reports that after seeing Dr. (R) on 

7/14/2008, she began to experience the onset of muscle 

weakness and loss of function in her left shoulder.  She 

states that she called Dr. (R’s) office on the morning of 

7/15/2008 to report this change in her symptoms and 

was told that she should make an appointment to come 

to their office on 7/16/2008.  The patient chose not to 

follow through at Dr. (R’s) office and our office was 

recommended by a friend. 

 

As a comment: There is no indication in Dr. (R’s) notes 

that this phone call took place, that the patient had 

described new symptoms associated with Dr. (R’s) last 

treatment or that a recommendation for her to return to 

the office was made to the patient to investigate her 

situation. 

 

ACTIVITIES OF DAILY LIVING ASSESSMENT: 
 

With regard to self care and personal hygiene, the patient 

stated: that washing and drying her hair can be virtually 

impossible to do at all, because of intense pain; making 

her bed, putting on her shirt, putting on her pants, 

preparing meals and eating can be managed by herself, 

despite marked pain; tying her shoes, cleaning dishes, 

taking out the trash and doing the laundry can be done 

without much difficulty, despite some pain; bathing, 

showering, washing her face, brushing her teeth and 

putting on her shoes can be done without difficulty. 

 

With regard to physical activity, the patient stated: 

bending backward and leaning backward can be virtually 

impossible, because of extreme pain, reaching can be 

done, despite significant pain, but only with help; 

standing, sitting, reclining and walking can be managed 

alone, despite marked pain. 

 

Regarding functional activities, the patient stated: 

carrying large objects can be performed, despite 

significant pain, but only if she has help; carrying large 

purses, exercising her upper body and exercising her 

arms can be managed by herself, despite marked pain; 

carrying a brief case can be done without much 

difficulty, despite some pain; carrying small objects, 

climbing stairs, exercising her lower body and exercising 

her legs can be done without difficulty. 

 

Regarding travel, the patient stated: driving for long 

periods of time can be virtually impossible to do at all, 

because of intense pain; driving a motor vehicle can be 

performed, despite significant pain, but only if she has 

help; riding as a passenger in a motor vehicle, riding on 

airplanes, riding on trains and riding as a passenger for 

long periods can by managed by herself, despite marked 

pain. 

 

With regard to hand functions, the patient reported the 

following: her ability to grasp things and hold onto 

things are extremely limited by her condition. 
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Regarding sleeping, she stated: her ability to sleep a 

normal, restful night’s sleep is prevented by her 

condition. 

 

GENERAL PHYSICAL EXAMINATION: 
 

The patient is a right-handed 48-year-old mentally alert 

and cooperative female.  Her superficial appearance did 

not indicate any obvious distress.  Her walk revealed no 

antalgic gait.  Her weight: 135 pounds with average 

build.  Blood pressure (left side): 129/94 indicates mild 

hypertension.  Pulse rate (resting): 86 beats per minute.  

Heart: no arrhythmia or murmurs were noted.  On 

examination, the eyes appear normal.  It is noted that the 

patient holds her head in an antalgic, forward flexed 

position. 

 

Ranges of motion studies indicate a decrease of motion 

in the cervical spine in all planes with pain noted with 

movement in all directions.  The thoracic spine reveals 

mild kyphosis in the upper region with no pain noted 

with movement.  Shoulder flexion on the left is 0 

degrees of flexion, abduction, and adduction with 

normal AROM in the right shoulder.  The left elbow has 

5 degrees of flexion, 0 degrees of extension.  AROM of 

the right elbow is WNL.  Wrist AROM is WNL in all 

planes on both the left and right.  Muscle grade for 

muscles of the left shoulder were 1/5, left elbow and 

wrist were 5/5 and muscle grade of the right shoulder, 

elbow and wrist were 5/5 

 

NEUROLOGICAL EVALUATION: 

 

The ulnar reflex was absent on the left.  The tinel sign 

was not present.  There was hypoexthesioa, which may 

prevent activity, noted on the left side at the dermatome 

zone of the C5 spinal nerve, which goes across the back 

of the neck at the collar area, around and over the 

shoulder and across the front of the chest just above the 

clavicle and down the anteromedial surface of the arm to 

the wrist. 

 

There was also hypoesthesia, which may prevent 

activity, noted on the left side at the dermatome zone of 

the C6 spinal nerve, which goes across the back of the 

neck in line with the top of the scapula, down the radial 

surface of the arm down to and including the thumb. 

 

ORTHOPEDIC EVALUATION: 

 

Valsalva maneuver was positive on the left side of the 

cervical spine.  Palpation of the paraspinal structures of 

the cervical region as well as the spinous process tips 

and nuchal ligament from C1 through C7 produced 

severe pain. 

 

ASSESSMENT/DIAGNOSIS: 

 

Based on patient history of onset soon after chiropractic 

manipulative therapy one can not rule out the possibility 

that the patient’s symptoms were caused by forceful 

manipulation of the cervical spine producing an 

intervertebral disc syndrome with radiculopathy.  It is 

also possible that given the patient’s medical history 

(especially the history of uterine cancer) that the 

patient’s signs and symptoms are the result of a 

metastatic lesion. 

 

722.7 Intervertebral disc disorder with myelopathy  

727.1 Cervical spondylosis with myelopathy 

 

PROGNOSIS: 

 

Prognosis is guarded for this patient at this time.  She is 

being referred to her oncologist at KU Medical Center 

for MRI and EMG studies, to further evaluate her 

condition and to rule out metastisis. 

 

TREATMENT: 
 

No treatment was given to this patient on this visit due to 

the acute nature of her condition and signs of 

neurological injury.  Chart notes from Dr. (B), DC and 

Dr. (R), DC will be requested and a report of the 

findings of today’s evaluation will be sent to patient’s 

oncologist at KU Medical Center. Terry J. Nelson, DC, 

DABCI 

 

Comments:  The patient’s history of loss of the use of her 

left shoulder following manipulative therapy at another 

chiropractors office made it necessary to at least 

entertain the possibility that that manipulative episode 

may have injured the patient or possibly, since “ trauma 

uncovers more pathology than it produces,” the 

possibility that the manipulation ruptured the capsule of 

a metastatic lesion that was growing in this patient had 

to be considered. 

 

As it turned out, this patient was scheduled for an MRI 

and a Bone Scan on 7/22/2008 and was hospitalized, 

undergoing chemo therapy for metastatic carcinoma 

7/23/2008.  She eventually was released from the 

hospital around the first of August but continued to 

decline in health returning to the hospital around the 

first week of September and died soon after. 

 

Dr. Terry Nelson is in private practice in the Kansas 

City, MO area.  
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original BMD data from the original source documents 

as opposed the traditional method of combining only the 

outcome means and standard deviations of like studies. 
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permission from Kaats GR. Restructuring Body 

Composition: How the Kind, not the Amount of Weight 

Loss Defines a Pathway to Optimal Health. 2008 Taylor 

Publishing Co., Dallas, TX.  

 

ABSTRACT 
 

Context       
One of the goals set forth in the National Institutes of 

Health’s Office of Dietary Supplements, (ODS) 2004-

2009 Strategic Plan, is to stimulate research on how 

dietary supplements can enhance the biomarkers of 

optimal health and improved performance. One area 

where dietary supplements offer a potential for improved 

performance and optimal health is in addressing the 

progressively declining state of Americans’ bone health, 

a problem set forth in the U.S. Surgeon General’s (SG) 

2004 Bone Health Report to the Nation.  The SG 

reported that inadequate nutrition, increasingly sedentary 

lifestyles, poor health literacy among adolescents, and an 

increasingly aging population, have “…placed 

America’s bone health in jeopardy.”  To address this 

problem, the SG issued a “call to action” for the 

researchers and the healthcare industry to develop 

programs that can help reverse this trend by developing 

bone-health programs based on three fundamentals: (1) 

improved health literacy, (2) increased physical activity 

and (3) improved nutrition.   

 

Objective 

The objective of this paper was to conduct a meta 

analysis to assess the extent to which using 

glyconutritional supplements (GLC) led to improved 

bone health by maintaining or facilitating  increased 

bone mineral density (BMD).  

Design, Setting, and Participants  

All subjects were free-living community-dwelling adults 

who were recruited for a variety of clinical trials over 

approximately the same time period, from the same 

population base, were tested by the same group of 

technicians using the DEXA technology,  and had 

similar baseline body composition measurements.  

 

Interventions  

Comparisons were made between BMD changes found 

in participants consuming glyconutritional supplements 

with expected changes and changes in placebo and 

control groups, as well as subjects using different dietary 

supplements in the researcher’s database. 

 

Main Outcome Measures 

Measurements were obtained from 1,056 subjects who 

completed the same beginning and ending BMD test 

using the same Dual Energy X-ray Absorptiometry 

(DEXA) equipment. All data were adjusted to a common 

75-day study period.  

  

Results   
Within-group analyses of the group taking 

glyconutrients revealed that the age, gender and ethnic 

differences were highly consistent with the differences 

found by other investigators. In contrast to an expected 

or predicted decrease in BMD, all five groups increased 

their BMD during the study period, although, using a 

repeated measures t test, the within-group change in the 

CTL and DIS failed to reach statistical significance.  The 

increase in BMD in the GLC was statistically greater 

(P<0.001) than that found in all groups, a difference 

magnified when adjusting for baseline differences in 

BMD.  Analysis of a small randomized, placebo-

controlled double-blinded five-group pilot study of ~10 

participants per group revealed that while small 

decreases in BMD were found in the PLA, the three 

treatment groups showed increased BMD. The GLC 

group had 0.006 g/cm2, 3.2% annualized change, 

although this increase failed to reach statistical 

significance.  It was concluded that supplementation 

with glyconutrients when combined with a lifestyle 

behavior modification program could increase bone 

density. 

 

Conclusions 

These data suggest the intriguing possibility that 

consumption of glyconutrients with an accompanying 

behavior modification plan can lead to short-term 

increases in BMD.  In addition to highly consistent 

within-group differences in age, gender and ethnicity, 

the increases in BMD found in the GLC were 

significantly greater than those found in the PLA, CTL 
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and DS groups, in spite of the fact that the GLC group 

was older and lost more body weight than the other 

groups—differences that typically decrease BMD.  It 

seems reasonable to conclude that the dietary 

supplements used in this study can lead to short-term 

increases in bone densities.  

 

INTRODUCTION 
 

Declining bone health is a common, progressively 

debilitating skeletal change characterized by decreased 

bone density and disrupted bone architecture.  It has 

been estimated that over 200 million people worldwide 

suffer from severely declining bone health, a number 

that continues to escalate among the world’s 

increasingly aging population.1  Using age and bone 

mass as predictors of fracture, it has been estimated that 

a 50-year old woman has about a 50% risk of fracture at 

some point in her life.2   Declining bone health 

constitutes a major wellness problem in developed world 

countries, as well as causing a progressive decline in 

quality of life.3   For example, nearly 1.3 million 

fractures occur per year in the United States, with a cost 

of treatment in excess of $10 billion per year—costs that 

are expected to more than double over the next 50 years 

unless effective programs of prevention and treatment 

can be developed.4,5 

Other countries report similar statistics. Throughout the 

world, declining bone health is imposing a growing 

financial burden on health services, due to reduced 

mobility, hospitalization, nursing home requirements, 

and overall quality of life.6  In the European Union, it is 

estimated that by 2050 problems associated with 

declining bone health will pose a major threat to 

healthcare services.7  Similar problems are being 

experienced in the United Kingdom and Wales and are 

projected to result in $742 million per year in health-care 

costs.8   In Italy, the progressive aging of the Italian 

population is also placing a growing threat to healthcare 

costs.9  Declining bone health and its impact on wellness 

and quality of life is a significant health risk in China,10 

Japan,11 Korea and Taiwan12 and is predicted to become 

an increasing public burden. Although the incidence of 

problems associated with declining bone-health in Asia 

is currently lower than in western nations, their problems 

are expected to become more acute with aging Asian 

populations, an expected decrease in physical activity, 

and westernization of Asian lifestyles. The healthcare 

costs posed by this serious economic threat could cripple 

the future development of these countries.13,14 The 

disability from a hip fracture can be very severe over 

protracted periods of time.  In a study of patients who 

were ambulatory prior to a hip fracture, 25% 

subsequently required long-term care.  Six months after 

the fracture, only 15% of patients could walk across a 

room unaided, and 24% over the age of 50 died in the 

year following the fracture.15 In the Fracture Intervention 

Trial over an average study period of 3.8 years, 6,459 

women aged 55 to 81 years of age had significantly 

increased age-adjusted relative risk of dying following 

any clinical fracture.  Hip fractures among a relatively 

healthy group of women increased the relative risk of 

dying almost six-fold and risk of spine fractures nine-

fold, compared with fracture-free periods.  Almost half 

of these deaths were within a year of fracture.16,17 

Pharmacological agents used to improve bone health  

include antiresorptive agents such as bisphosphonates, 

selective estrogen receptor modulators (SERM), 

ralozifene, and calcitonin; bone-forming agents such as 

flurode and parathyroid hormone; and, more recently, a 

new entity, strontium ranelate “…with proven anti-

fracture efficacy…” which increases bone strength, 

formation, resorption and long term BMD.19,20,21,22,23,24,25  

However, despite compelling evidence that a variety of 

pharmaceutical agents reduce the incidence of new 

fractures from 30% to 50%, successful adherence to 

treatment regimens has been poor, even among women 

who have had previous fractures. In one study, only 25% 

of women with a history of fracture were using 

preventive therapy1, a finding consistent with a study in 

France where only 35% of elderly patients adhered to 

treatment regimens following their first low-impact 

peripheral fracture.26 Despite these treatment options to 

reduce the risk of fracture in patients with decreased 

BMD, few patients fully adhere to current therapies,27 

which is having a profound negative effect on the health- 

care system.  For example, it has been estimated that 

10% of hospital admissions and 20% of nursing home 

admissions are related to poor adherence to treatment 

regimens.28 In another study, a group of researchers 

examining a new pharmaceutical agent (Denosumab) 

concluded that one-year adherence rates for all therapies 

designed to improve bone health were less than 25%.  

This adherence rate is substantially lower than that for 

therapies for other asymptomatic conditions, such as 

hypertension (50 to 70 percent adherence). These 

researchers conclude that “…new treatment approaches 

that engender high adherence are needed.”29  

Even when new treatment approaches are developed, the 

cost of medication, the need for visits to physicians and 

concerns about the adverse effects of medication will 

still have a negative impact on adherence.  One 

alternative to reducing these factors is to reduce the need 

for treatment programs and to reframe BMD as a 
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continuum ranging from optimal health to disease.  This 

goes beyond the almost universal recommendation that 

the use of pharmaceutical agents  be accompanied by 

lifestyle changes in diet and exercise that are most likely 

to help maintain or slow down the loss of bone mass. 

These are changes that are recommended for people of 

all ages, including children and adolescents.30  For a 

great number of people, declining bone-health is a 

geriatric disorder with a pediatric origin. Becoming 

aware of the risk factors for declining bone health and 

initiating early lifestyle changes will facilitate increases 

in BMD prior to the mid-thirties when bone mass is 

thought to reach its peak.31  The NOF’s suggestion is 

supported by a USDA study that found 85% of teenage 

girls, and 65% of boys do not consume sufficient 

calcium and bone building nutrients during the years 

when almost 90% of their bone growth takes place. 

When improved dietary and exercise habits are made, 

they have the added benefit of slowing down or 

reversing sarcopenia (age-associated atrophy of muscle 

mass)32,33,34,35,36 and thereby reducing the risk of 

fractures.  

Instead of focusing on prevention and treatment of 

osteoporosis, a more appropriate goal for the nutrition 

industry appears to be in the development of diet and 

exercise interventions to facilitate “structure and 

function” changes in BMD in order to facilitate optimal 

health. BMD is not a measure of osteoporosis any more 

than cholesterol is a measure of heart disease, or blood 

pressure is a measure of hypertension. As one researcher 

put it:  
 

     “We need to recognize that all of these values 

reflect a continuum of risk—the higher the blood 

pressure or lipid levels, or the lower the BMD, 

the greater the risk of the complication. At some 

point, the risk is high enough that an 

intervention [treatment] is warranted to lower 

risk. Inexpensive interventions, such as lifestyle 

alterations involving diet, exercise…can be 

applied to lower risk in virtually everyone at 

even minimal risk.”37 
 

This is a lesson that both clinicians and researchers are 

learning about BMD, and is one that has been apparent 

in other diseases for some time. BMD is on a continuum 

ranging from optimal health to disease, and a far greater 

number of people have low BMD than have the disease 

of osteoporosis.  For example, it is well-known that the 

probability of fracture is greater with osteoporosis than 

with osteopenia (low bone density) but, as one 

researcher points out, “Osteopenia is not a disease.”69 

The World Health Organization added the term 

osteopenia to allow consistent communication 

comparison of prevalence of these conditions across 

populations and was not intended for use in making 

treatment decisions.70  However, more healthcare dollars 

are spent on bone fractures among people with 

osteopenia than osteoporosis, because many more people 

have osteopenia than have osteoporosis.  Thus, programs 

and products designed to reduce osteopenia may have a 

greater healthcare payoff than “treating” or “preventing” 

osteoporosis.  It would also be consistent with the 

DSHEA act, with recommendations in NIH’s Office of 

Dietary Supplements’ (ODS) recent strategic plan,38  and 

with the U.S. Surgeon General’s (SG) “call to action” in 

the first-ever bone health report.39 

 

In it’s 2004 strategic plan, one of the ODS’s five 

scientific goals is to stimulate research on (1) “…how 

dietary supplements moderate, alter, or enhance the…

maintenance or lack of optimal health,” and (2) “…

validation of the accuracy, sensitivity, and specificity of 

unique biomarkers of dietary supplement effects on 

known endpoints and their surrogates associated with… 

optimal health, and improved performance.”38 [emphasis 

added]  This emphasis on optimizing health is consistent 

with the previous discussion of using BMD as a measure 

of bone health as opposed to bone disease. Even more 

specifically, it is a direct response to the SG’s report that 

“the absence of adequate nutrition during the adolescent 

critical bone-building years has placed America’s bone 

health in jeopardy.”  To address this problem, the SG 

issued a “call to action” for the researchers and the 

healthcare industry to “…get started by taking action 

today in homes, health care settings, and communities 

across our nation.  Remember, you are never too old or 

too young to improve your bone health.”39  The SG 

specifically encourages research designed to increase 

bone health through plans integrating: (1) improved 

diets, (2) increased physical activity, and (3) improved 

“health literacy.”   

 

Although the SG specifically calls for increased intake 

of calcium and vitamin D, in mid-February 2006, 

widespread media attention was directed toward a study 

reported in the New England Journal of Medicine40 that 

raised doubts about the value of supplementation with 

calcium and vitamin D for bone health.  While an 

editorial critique of the study in the same issue of the 

journal41 pointed out a number of serious flaws in the 

study, the general consensus of this and other reviewers 

is that calcium and vitamin D are “only the ante for bone 

health” and the maintenance or attainment of optimal 

health must include other bone-building nutrients and 

increased physical activity.  

 

In late 1994, we began measuring changes in body 
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composition in people consuming glyconutritional 

supplements in several short-term studies that were 

subsequently integrated into the Nutraceutical-

Intervention Longitudinal Trials.42  The trials began with 

several short-term studies assessing body composition 

using underwater immersion testing (displacement 

method), which was soon replaced with the Dual Energy 

X-ray Absorptiometry (DEXA).  DEXA also provided 

an assessment of bone mineral density (BMD) along 

with its body composition measurement. This 

manuscript is a meta analysis of all available studies on 

changes in DEXA-derived BMD in which participants 

used glyconutritional supplements and a pedometer-

based behavior modification program (the LGWP) that 

incorporates the three components of bone health 

recommended by the SG. Comparisons are also provided 

between study groups within and outside the meta 

analysis where deemed appropriate.    

 

METHODS 
 

Glyconutrient Supplements 
Glyconutrients are not vitamins, minerals, amino acids 

or enzymes, but are in a class of their own as nutritional 

supplements.  The ones used in this study were derived 

from the aloe vera plant and are being marketed by 

Mannatech, Inc., Coppell, Texas. They are classified as 

plant monosaccharide carbohydrates, eight of which are 

thought to be essential to human bodily functions: 

xylose, fucose, galactose, glucose, mannose, N-

acetylglucosamine, N-acetylgalactosamine, N-

acetylneuraminic acid (a sialic acid). These 

glyconutrients combine with other molecules, including 

proteins and lipids, to form glycoforms or 

glycoconjugates which coat cell surfaces. When they 

combine with protein molecules, they form 

glycoproteins that coat the surface of every cell with a 

nucleus in the human body. When glyconutrients bind 

with lipids (fats) they form glycolipids which also 

adhere to the cell surface. Glyconutrients are thought to 

be the key to effective cellular communication and 

proper cell function.  

 

Participants 

Measurements were obtained from 1,056 subjects who 

completed the same beginning and ending DEXA test. 

Each of these subjects participated in one of five study 

groups.  Participants in all groups were provided with a 

detailed informed consent form and, prior to giving 

consent, were asked to review the study requirements 

with their personal physicians to ensure they had no 

medical conditions that would preclude their 

participation. Pregnant and lactating women were 

excluded and women who became pregnant during the 

study were asked to withdraw. 

 

Dual Energy X-ray Absorptiometry (DEXA)  
All BMD measurements cited in these studies were 

derived from DEXA measured total body scans, the 

“gold standard” for BMD measurement.43  DEXA 

involves the use of 2 x-ray beams that are aimed at the 

bone.  A computer analyzes the amount of energy that 

passes through the bone and uses the measurement to 

calculate BMD. The test takes about 20 minutes and 

involves a low exposure to radiation. In addition to 

providing an accurate baseline BMD measurement, it is 

a valuable test for monitoring BMD changes over time.43   

 

Safety 

The test exposes the participant to 0.02 mR of radiation 

during each scan.  This level of exposure can be 

compared to the 125mR/year that is normally received 

from non-medical background radiation (less than that 

one would receive in a transcontinental flight).  DEXA 

has been found to be safe for children and adolescents.44  

The average annual background radiation exposure 

associated with a DEXA scan is generally less than 1 

day of natural background radiation exposure. Using 

estimates derived from total body irradiation, one DEXA 

test  would increase the risk of cancer by less than 

0.0001%.45  The National Council of Radiation 

Protection and Measurements  has recommended 

maximum permissible radiation dose levels for various 

categories of individuals is 50,000 mSv/yr (5000 mR/

yr). 46  The annual effective dose limit of infrequent 

exposure of the general public that would include 

children is 5,000 mSv/yr, which even with a series of 50 

DEXA scans during a calendar year would be well 

below this annual limit for children.45  

 

Efficacy  
A number of studies have shown that DEXA correlates 

highly with actual skeletal mass, with a typical precision 

error for total body bone mineral content of less than 

1%. In our own study of the accuracy of DEXA bone 

density, we found the error to be less than 1% 

(0.89%).47,48,49,50 In addition to being used to evaluate a 

variety of clinical disorders,  DEXA’s  reliability makes 

it possible to monitor the effects of relatively small 

changes during short-term interventions.51 It can also be 

used to measure total body bone density, which offers 

the advantage of providing an indication of density in 

the arms, legs, trunk, pelvis and spine.   Studies over the 

last 5 years using DEXA have shown that it accurately 

measures fat and lean content in meat samples and 

animal carcasses. Dozens of studies have shown the 

DEXA compares well with non-invasive approaches 

such as neutron activation and hydro-densitometry.52   

Extensive reviews of the use of DEXA in the 
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management of bone health and a detailed review of the 

physical concepts are presented elsewhere.53 

 

PROCEDURE  
 

A meta analysis was conducted of all weight loss studies 

in which participants completed beginning and ending 

DEXA tests in 60-to 90-day study periods during the 

same time frame as studies of glyconutritional 

supplements were conducted.  Participants were 

randomly assigned to either non-intervention control 

groups, to groups in which they took dietary 

supplements, or to placebo groups. 

 

Following a procedure that ensured high compliance in 

prior studies,50 enrollees were asked to provide a 

“conditionally refundable” $100-$150 deposit that 

would be returned upon completion of all post-study 

tests, irrespective of their level of adherence to the 

protocol requirements. Participants were advised that 

their checks or credit card vouchers would not be 

processed unless they failed to complete the ending tests.  

After completing their baseline tests, participants were 

provided with a copy of their test report along with an 

explanation of how to read and interpret their results.  

The same procedure was followed upon completion of 

the ending tests.  Participants were recruited from people 

responding to television and radio news stories 

describing the studies, from existing databases of people 

who had participated in previous studies, or were 

referred by people who enrolled in the studies. Once 

accumulated and entered into a database, all data were 

audited and verified by a team of three independent 

researchers.  All tests were completed on one of two 

DEXA units by one of four technicians who received the 

same training and were supervised by the principal 

investigator. 

 

The Living at Goal Weight Behavior Modification 

Program  (LGWP)  

With the exception of the non-intervention control 

groups, all participants were asked to use a pedometer-

based behavior modification program.47,48  The Living at 

Goal Weight Plan (LGWP) asks participants not to 

follow a temporary diet, but rather to adhere to a dietary 

plan and physical activity level appropriate for their 

individual goal weight. Dietary intakes, nutritional 

profiles, and physical activity levels are based on the 

participant’s fat-free mass (FFM) as measured by 

DEXA.  The plan assumes that a participant will 

maintain initial FFM while depleting only excess body 

fat.  Participants begin their program by practicing 

behaviors they must always maintain if they are to live at 

goal weight.  Upon reaching goal weight, the participant 

just continues these behaviors.  The traditional two-

phase diet-maintenance model is abandoned and 

replaced with a maintenance-only model. 

 

Participants were provided with a workbook outlining 

general procedures for living at goal weight, instructions 

and materials for estimating caloric and fat intake, and a 

daily log for calculation and recording of daily calorie 

balances.  To monitor and encourage physical activity, 

participants wore a pedometer49 and recorded the 

displayed daily number of steps taken. For activities that 

were not conducive to wearing a pedometer, participants 

were provided with a step-equivalent chart that enabled 

them to estimate the level of expenditure for that 

particular activity. That number was then added to the 

number of steps displayed on the pedometer. 

 

The Meta Analysis Groups 
 

Expected Change: To obtain an expected, or predicted 

change in BMD g/cm2 for the 75-day duration of the 

study period for the gender and average age of study 

participants, data were obtained from three sources: the 

NOF, n=1,070, -0.0025; the manufacturer of the DEXA 

equipment (GE Lunar), n=2,833, -0.005; and from our 

data base, n=9503, -0.002. The average of these data is -

0.0027 which is consistent with previously published 

studies.    

 

Control: (CTL) (n=131)  After completion of their 

baseline testing, participants in this group were 

randomly assigned to a non-intervention control group in 

which they were asked to pursue any program of their 

own choosing and  to complete a second DEXA test at 

the end of the study period.  

 

Dietary Supplements (DS): (n=191) Participants 

included a combination of three sub-groups who all 

followed the LGWP while taking three different dietary 

supplements. 

 

Placebo: (PLA) (n=239)  Participants in this group 

followed the LGWP and took placebo capsules that 

contained dicalcium phosphate providing what is 

believed to be a non-therapeutic (<50 mg/d) amount of 

calcium. 

 

Fitness Clubs: (FC) (n=127) Participants for this group 

were recruited from two fitness clubs in a national chain. 

They followed the (LGWP), consumed dietary 

supplements, and participated in an exercise program at 

the club 3 days per week.  The program, supervised by a 

personal trainer, consisted of a 5-minute warm-up, 

30 minutes of aerobic activity, and two sets of 

standardized resistance training.  This group was 

provided with dietary supplements from the clubs in the 
(Continued on next page) 
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Fig 1. A Meta-analysis Comparing Expected Changes in Bone Mineral Density 

with Historical Data From Five Different Groups: (1) A Control in which Subjects 

Were Free to Follow Any Program of Their Own Choosing, (2) Dietary Supplements, 

(3) Placebo, (4) Fitness Clubs, and (5) Glyconutritional Supplements
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form of a muscle-supporting protein/carbohydrate drink 

mix (1/d), chewable wafers for an energy snack (4–6/d), 

and a comprehensive vitamin/mineral/phytonutrient to 

help maintain FFM.  

 

Glyconutrients: (GLC) (n=196) In addition to the 

LGWP, participants in this group were asked to consume 

three nutraceutical supplements with each 

meal.54,55,56,57,58 These supplements consisted of two 

capsules comprised of the known natural saccharides 

required to complete glycoprotein and glycolipid 

synthesis. A dietary supplement caplet containing freeze-

dried dioscorea species extract providing plant sterols as 

a precursor was also taken with each meal.  

Additionally, one capsule of phytonutrients derived from 

twelve species of freeze-dried, plant-matured, fruit and 

vegetable powder that were formulated into a dietary 

supplement capsule was added to meals.   

Statistical Analyses 

In numerous studies, BMD has been found to decrease 

with advancing age and, although not as well-researched, 

with weight loss.  Therefore, in addition to an expected 

small decline in BMD with age, weight loss would also 

tend to decrease BMD unless it was offset by increased 

physical activity and improved dietary habits. To 

confirm the expected age-and weight-related decrease in 

BMD, data were analyzed from the tests in our database.  

These data were also used to develop a predicted rate of 

decline during the 75-day study period.  A third estimate 

was derived from a number of studies, including the 

National Osteoporosis Foundation’s conclusion that 

BMD increases until age 33, remains constant until the 

early forties, and then declines at an accelerating rate 

averaging 1.0% a year for women and .8% for men. For 

example, if the BMD for a group was found to increase 

by .0034 g/cm2 but the expected change was a decrease 

of -.0010 g/cm2 the net change would be .0044 g/cm2, 

not .0034 g/cm2. Data from our database were also 

analyzed to examine the relationship between BMD and 

body weight and FFM. BMD changes in all study groups 

were adjusted to the same 75-day study period and 

between-and within-group comparisons were made 

using students’ t tests.  
 

Results 

Figure 1 depicts the expected change in g/cm2 for the 

average age and gender of study participants adjusted to 

a common 75-day study period along with the changes 

found in each of the five groups in the meta analysis.   

 

Table 1 shows the results of the statistical comparisons 

that were made between the groups.  As shown in lines 1

-7 the groups are very similar on baseline body 

composition measurements.  The one exception is 

baseline BMD (Line 4) in which the GLC, the oldest of 

the groups, had an expected lower BMD than any of the 

other four study groups—a difference that was 

statistically significant in all comparisons (P<0.001).  To 

(Continued on next page) 
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adjust for these differences, in addition to the changes in 

g/cm2 shown in Table 1, an additional calculation is 

shown on Line 8 which reflects the commonly used 

“annualized % change” for each of the groups.  This 

calculation reveals an even greater increase in BMD in 

the GLC as compared to the other four groups.  Lines 10

-14 show the P values for students’ t tests between each 

of the study groups.  In all between-group comparisons, 

the change in BMD for the GLC was statistically 

significant (P<0.001).  Additionally, the P values shown 

on the diagonal are from within-group repeated measures 

t tests showing that while the BMD change in the CTL 

and the DS failed to reach statistical significance 

(P=0.593 and 0.222, respectively), changes in the PLA, 

FC and GLC were all significant (P=0.031, 0.029 and 

<0.001, respectively).   

 

Within-group baseline internal consistency  

A total of 93.5% of participants in the glyco group 

completed the study suggesting the procedures used to 

increase compliance, including the deposit requirement, 

were highly effective. Additional comparisons were 

made between different subgroups (gender, age and 

ethnicity) of the glyco group to see if they were 

consistent with differences reported in other studies.   

With regard to gender, men (n=40) in the glyco group 

had the expected higher BMD (mean=1.198, SD=0.078) 

than women (n=156), (mean=1.152, SD=0.101) a 

difference that was significant (P=0.007). With regard to 

age, dichotomizing the group at age 47 yrs showed the 

expected differences with age: subjects <48 yrs old 

(n=100) had a higher BMD (mean=1.198 SD=0.078) 

than subjects >48 years old (n=96) (mean=1.123 

SD=0.103), a difference that was also significant 

(P<.001). Also consistent with other studies were the 

data from a small number of Japanese-Americans (n=10) 

who enrolled in this study.  Their average age (49.8 

years) and percentage of women (60%) matched that of 

their non-Japanese American cohort and, consistent with 

other research,11,12 their mean BMD was below that of 

the non-Japanese American subjects.  Thus, the 

consistency of these changes provides support for the 

internal validity of the glyco group.  

 

The obvious shortcoming of any meta analysis of 

independent studies that were conducted at different 

times is the absence of randomized assignment to each 

of the study groups.  To address this issue, we conducted 

a 60-day pilot study in which subjects were randomly 

assigned to a placebo group (n=12) or to one of five sub-

groups using different dietary supplements (n=54).  

Before randomizing subjects, we added a third arm in 

which we randomly assigned 10 participants to a group 

in which they used the same glyconutrient supplements 

and LGWP as the GLC in the meta analysis.  Data from 

all participants was adjusted to a common 75-day study 

period and data for the five subgroups were combined 

into a single group. A comparison of changes in BMD in 

(Continued on next page) 
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the placebo group, the two dietary supplement groups 

and the expected change in BMD for the study period is 

shown in Figure 2. The placebo group lost BMD (-0.013, 

SD= 0.010 g/cm2) as did the dietary supplement group (-

0.003, SD=0.016 g/cm2), while the glyconutrient group 

gained BMD (+0.008, SD=0.017 g/cm2).  

 

Although the increase in BMD in the glyconutrient 

group in this study was less than that found in the meta 

analysis (0.011 vs. 0.008 g/cm2), it was significantly 

greater (P=0.002) than the placebo group in spite of the 

small number of participants in these two groups.  It was 

also greater than the dietary supplement group, although 

only at the P=.06 level of significance.  The group taking 

five different dietary supplements also achieved a 

significantly greater (P=0.035) increase in BMD than the 

placebo group.   

 

A bone-health plan study  
An additional study enrolled 126 subjects to compare 

changes in BMD between subjects following the 

AlgaeCal Bone-health Plan with (n=61)71 and without 

(n=65) taking glyconutrients supplements.  Additionally, 

all subjects provided self-reported product usage and 

completed an anonymous reporting of their compliance, 

that allowed for classification of subjects into compliant 

and non-compliant sub-groups.  The results of this study 

are shown in Figure 3.  

 

Using a repeated-measure analysis, both compliant 

groups had a significant annualized increase in BMD; 

P=0.006 for those following the plan without  

glyconutrients and P=0.001 for those following the plan 

while taking glyconutrients. Although the compliant 

group following the plan taking glyconutrients achieved 

a 3.7% annualized increase in BMD versus a 2.3% 

increase in those following the plan without 

glyconutrients, this difference was not statistically 

significant (P=0.162). 

 

DISCUSSION 
 

All groups had increases in BMD during the study 

period, as compared to the expected decrease suggested 

by normative data.  A within-group repeated measures t 

test as shown on the diagonal was not significant for the 

CTL and DS, but was significant for the other three 

groups, including the PLA. This raises a question as to 

why the PLA experienced an increase in BMD while 

virtually all other studies on BMD changes have found 

little or no change in placebo groups.29,59,60,61  Positive 

changes in BMD in the PLA could be attributed to the 

effects of being in a clinical trial, but are more likely due 

to the feedback of their test results and to the effects of 

following the LGWP—neither of which were provided 

to the control or placebo groups in other studies.  

 

Comparisons within the GLC reveal the highly 

significant differences between men and women and 

younger and older subjects in BMDs. It is consistent 

(Continued on next page) 
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with an extensive body of research on the effects of 

gender and aging on BMD:  BMDs were greater in men 

than in women and, for both genders, BMD was found to 

decline with age.  Also consistent with other studies 

were the data from a small number of Japanese-

Americans who enrolled in this study. Thus, these 

baseline data suggest that the BMDs for this group of 

participants were highly consistent with previous 

research findings.  

 

Comparisons of the average age of the GLC (48.1 yrs) 

with the other four groups approached significance with 

the CTL (P=0.064), and was significantly greater than 

the other groups: DS (P=0.004), PLA (P=0.003) and FC 

(P<.001). Since BMD declines at an increasing rate with 

advancing age,62,63 the GLC, which consisted of an older 

population, would be expected to have a more difficult 

time maintaining or increasing their BMD than the other 

groups.  

 

While a number of different statistics could be used 

other than students’ t tests, it is doubtful that any 

different statistical analysis would change any of the 

conclusions one would draw about the differences 

between the GLC and the other groups.  In fact, an 

analysis of covariance adjusting for the older age of the 

GLC would magnify the increases reported.  

Furthermore, examination of the weight loss in the five 

groups revealed that the GLC lost more scale weight 

than did any of the other four groups. This too would be 

in opposition to the changes observed in the GLC. Thus, 

the changes observed in the GLC occurred in spite of 

three influences that worked against these increases: the 

baseline greater age, the decline in scale weight 

observed, and the expected declines in BMD that would 

occur during the 75-day study period.    

 

The positive changes in the GLC cannot, of course, be 

attributed solely to the glyconutrient supplements since 

participants were also asked to increase their physical 

activity levels and to improve their diets with the 

accompanying LGWP.  However, the increases in BMD 

in the GLC were significantly greater than the increases 

in BMD in the PLA and the DS groups who received the 

same LGWP, thus increasing the confidence of the 

efficacy of the glyconutrient supplements. 

 

We have previously shown that the same 

glyconutritionals and LGWP used in this study led to 

improved lean-to-fat ratios, including increases in fat- 

free mass FFM,42,48 a finding consistent with studies 

suggesting there is a positive relationship between 

muscle mass and BMD.64  Thus, increases in FFM could 

expect to be accompanied by increases in BMD, and at 

least one researcher has suggested that improved 

strength, physical fitness, and weight can offset the 
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expected age-related decline in femoral neck-bone 

mass.65 Additionally, in studies of males undergoing 

testosterone therapy, androgen administration decreased 

body fat and increased FFM and BMD,66,67 a finding 

consistent with our data.  Skeletal fragility is also 

associated with muscle weakness or sarcopenia (age-

related reduction in muscle mass) and osteopenia, 

neither of which are disease states but are risk factors for 

bone fractures.  A supplementation regimen that could 

increase both FFM and BMD could be an important 

addition to pharmacological treatment programs.  

Furthermore, since BMD increases in this study were 

observed in pre- and post-menopausal women, this 

regimen may be able to facilitate higher levels of BMD 

before age-related declines begin to occur, which is the 

primary goal of interventions to improve bone-health. 

CONCLUSIONS 
 

These data suggest the intriguing possibility that 

consumption of glyconutrients with an accompanying 

behavior modification plan can lead to short-term 

increases in BMD.  In addition to highly consistent 

within-group differences in age, gender and ethnicity, 

the increases in BMD found in the GLC were 

significantly greater than those found in the PLA, CTL 

and DS groups, in spite of the fact that the GLC group 

was older and lost more body weight than the other 

groups (differences that typically decrease BMD).  

Caution is warranted in interpreting these data since 

study participants, although recruited independently and 

simultaneously, were not randomly assigned to the study 

groups.  Clearly, we need further research to see if the 

increases in BMD shown here can be replicated in 

subsequent studies, studied for longer periods, and 

examined when integrated into pharmacologic treatment 

plans. Nonetheless, it seems reasonable to conclude that 

the dietary supplements used in this study can lead to 

short-term increases in bone densities.  
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The Oct 15 issue of JAMA, a study called “High-Dose 

Vitamin Supplementation and Cognitive Decline in Alz-

heimer Disease” reported that homocysteine is a sulfur 

amino acid involved in essential metabolic pathways, 

including methylation reactions.  Elevations of homo-

cysteine in blood is a marker of genetic disorders and 

deficiencies of vitamins B6 and folate.  Hyperhomocys-

teine elevation is associated with endothelial dysfunction 

and vascular disease, as well as neuropsychiatric disor-

ders.  Several studies have shown that reduced homocys-

teine levels can be readily achieved by supplementing 

high doses of folic acid, B6 and B12.  However, the 

study concluded that high-dose B vitamin supplements 

does not slow cognitive decline in individuals with mild 

to moderate attention deficit. 

 

Clinical opinion:  Studies generally restrict their evalua-

tion of a health problem to a specific drug or nutritional 

supplement.  In this case, the study focused on reversing 

cognitive decline by reducing homocysteine through the 

utilization of vitamin B12.  Other studies have docu-

mented that in addition to B12, folic acid and/or vitamin 

B6 deficiencies will also lead to hyperhomocysteinemia.  

Other studies have reported that increasing exercise, a 

more healthy diet, supplementing other nutrients 

(especially the antioxidant nutrients) and herbs have 

shown improvement of cognitive capabilities. 

 

Clinical opinion: Health problems are usually multifac-

toral, and alternative practitioners rarely restrict their 

treatment to a single therapy when other therapies have 

also proven beneficial.  Promoting natural health care 

will require increased publishing case studies. 

 

It was reported in the Oct 30, 2008 issue of the New 

England Journal of Medicine, that as much as $700 bil-

lion a year in health services are delivered in the United 

States that do not improve health outcomes.  The report 

stated that the director of the congressional Budget Of-

fice, Peter Orszag, stated that a “variety of credible evi-

dence suggests that health care contains the largest inef-

ficiencies in our economy.  A large part of the problem 

exists around the fact that low-benefit procedures, are 

performed for some fear of litigation, some out of venal-

ity, some demanded by importunate patient, and some 

representing the mindless repetition of established rou-

tine; “that’s the way we do things here.” 

 

Clinical opinion:  Health care costs continue to escalate 

while the incidence of chronic and degenerative disease 

has not improved.  Eighty percent of all chronic and de-

generative diseases are well-reported to be from diet, 

lack of regular exercise and stress.  Dr. Julian Whitiker 

stated that if the doctor of today does not become the 

dietician of tomorrow, the dietician of today will become 

the doctor of tomorrow. 

 

The American College of Physicians reported in a 2008 

issue of the Annual Internal Medicine, the United States 

spends twice per capita what other major industrialized 

countries spend on healthcare.  According to the Na-

tional Coalition on Healthcare, by several measures, 

healthcare spending continues to rise at the fastest rate in 

our history.  In 2007, total national health expenditures 

were expected to increase 6.9 percent — two times the 

rate of inflation.  Total spending had risen to $2.3 trillion 

in 2007, or $7,600 per person, with a total health care 

spending representing 16 percent of the gross domestic 

product (GDP).   

In 1953, I had an accident that required three stitches.  

The local hospital that I went to charged me $3.00.  The 

same procedure about seven years ago cost $2,800.  

There were separate charges for the hospital, the emer-

gency room (it was not an emergency), supplies and the 

doctor.  That figures out to be an inflated value of nearly 

$1,000 a stitch.     

Reported in the Oct 16, 2008 issue of the New England 

Journal of Medicine, gastroesophageal reflux disease 

(GERD) is the most common gastrointestinal diagnosis 

recorded during visits to outpatient clinics.  It is esti-

mated that 14 – 20% of adults are affected with GERD.  

Although such percentages are at best approximations, 

given that the disease has a nebulous definition and that 

such estimates are based on the prevalence of self-

reported chronic heartburn.  The study reports that while 

many lifestyle modifications are recommended as ther-

apy for GERD, in my practice, I find there are few pa-

tients who convey they were informed of any treatment, 

or dietary changes, except prescriptions for antacids or 

proton-pump-inhibitors.  

 

News  

and Views 
 

by: Jack Kessinger DC ND DABCI 

Board Certified Internist 
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In July, 2008, the American Academy of Pediatrics 

(AAP) began recommending that statin drugs be pre-

scribed for children as young as eight for the manage-

ment of hypercholesterolemia.  The AAP policy univer-

sally startled alternative health care physicians, as well 

as much of the public.  Hundreds of news stories in both 

broadcast and print questioned the long-term side-effects 

of such a daring recommendation.  The most common 

side effects of the statins are gastrointestinal -- nausea, 

gas, upset stomach. Less common are headache, dizzi-

ness, rash, and sleep disturbances.  Some patients report 

memory loss.  Sufficient muscle damage from statins 

can result in kidney failure or death.  Rhabdomyolysis is 

the rapid breakdown of skeletal muscle due to injury to 

muscle tissue, and is often associated with statin drug 

therapy.  

It should be common knowledge in the health care com-

munity that every cell in the body has the capability for 

manufacturing cholesterol.  However, approximately 

eighty percent of cholesterol is manufactured by the 

liver.  The September 25, 2008 issue of the New England 

Journal of Medicine reports that cholesterol plays a key 

role in transmembrane signaling and other fundamental 

cellular functions.  About 25% of the body stores of cho-

lesterol are found in the brain, promoting myelin forma-

tion, synaptogenesis, and neuronal plasticity.  In addi-

tion, cholesterol is the building block for all steroid hor-

mones, including cortisol, aldosterone, estrogen, and 

testosterone.  Smith-Lemli-Opitz syndrome is a rare con-

genital disorder that results in a decreased cholesterol 

biosynthesis that leads to a multiorgan failure, including 

mental disorders.  Statin drugs are designed to inhibit 

cholesterol synthesis primarily in the liver, but also other 

tissues, such as the brain.  

Clinical opinion: A child’s brain, as well as other tissues, 

is in the development stage and many fear that long-term 

phamacotherapy will adversely affect the nervous sys-

tem, immune function, hormones, energy metabolism, or 

other systems in unanticipated ways.  Therefore, it could 

easily be considered a short step to associate congenital 

mental disorders caused by a disruption of cholesterol 

synthesis with those reporting memory loss in adults 

from statin drugs disrupting cholesterol synthesis in the 

brain.  
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The Common Cold and Flu:  

More New Therapeutic Uses for Vitamin D 
 

Author: Steve Austin, N.D. 

 

Reference: Aloia JF, Li-Ng M. Epidemic influenza 

and vitamin D. Epidemiol Infect 2007;135:1091–8 

[letter to the editor]. 

 

Design: Randomized double-blind intervention trial 

 

Participants: 208 postmenopausal African-American 

women 

 

Study Medication and Dosage: For the first two 

years of the trial, subjects were given either 400 IU 

vitamin D3 or placebo. For the third and final year of 

the trial, vitamin D dosage was increased to 2000 IU/

day. 

 

Main Outcome Measure: Although the primary 

function of the trial had been to study bone health, 

incidence of colds and flu was also tracked. In the 

current report, only findings regarding colds and flu 

are included. 

 

Key Findings: After 3 years, 34 subjects reported cold 

or flu symptoms--8 in the vitamin D group and 26 in 

the placebo group (P=0.002 for difference). Placebo 

group subjects had colds and flu clustered within the 

winter months. In contrast, respiratory infections in 

those given vitamin D were scattered throughout the 

year. While consuming the 2000 IU/day dosage of 

vitamin D, only one person reported having suffered a 

cold or flu. 

 

Practice Implications: For decades clinicians and 

researchers have speculated as to why the cold and flu 

season occurs during the winter. In 2006, a group of 

uncommonly prominent researchers including Cedric 

Garland, Edward Giovannucci, William B. Grant and 

others wrote a review article called “Epidemic 

Influenza and Vitamin D” (Epidemiol Infect 

2006;134:1129–40). In it, they presented evidence 

suggesting that the cold and flu season may occur 

during the winter because of low vitamin D reserves 

associated with the winter months. They posited that 

the effects of vitamin D on the immune system might 

be the key to understanding the timing of the cold and 

flu season. Specifically, activated vitamin D stimulates 

antimicrobial peptide formation in monocytes, 

neutrophils, and epithelial cells. These peptides have anti

-viral actions. The preponderance of colds and flu during 

the winter might be a function of immune deficits 

induced by vitamin D deficiencies--or so the theory 

goes. 

 

The noted authors of the review article reminded us that 

vitamin D deficiency has been reported to predispose 

children to respiratory infections and that sub-erythemal 

doses of UV light (which forms vitamin D) and cod liver 

oil (which contains vitamin D) have both been reported 

to reduce the incidence of viral respiratory infections. 

Moreover, in the tropics where vitamin D synthesis 

occurs year round, cold and flu outbreaks are far less 

seasonal than they are in climates further from the 

equator. Even in the tropics during rainy season (in 

which vitamin D synthesis is significantly reduced), the 

incidence of colds and flu increases somewhat. The 

review provides charts with data from Great Britain and 

Germany that, when pieced together, reveal a remarkable 

overlap between seasonal increases in flu incidence and 

seasonal reductions in 25(OH)D3 levels. 

 

The reviewers discuss findings that show Norwegians, 

who have little seasonal variation in serum vitamin D 

levels due to year-round consumption of fish and cod 

liver oil, do not experience the large winter peak in 

excess flu-related mortality reported in Great Britain, 

which does have large seasonal changes in serum 

vitamin D levels. 

 

Older trials have shown that cod liver oil reduces 

respiratory infections, and one 14-year-old preliminary 

trial provides ambiguous evidence regarding the effects 

of vitamin D on respiratory infections in children 

(Tropical Pediatr 1994;40:58). Those trials aside, what 

is missing from the argument put forth by these 

reviewers had been a blinded randomized clinical trial in 

which people were specifically assigned to take vitamin 

D and found to have fewer colds and flu than those 

assigned to placebo. 

 

The report by Aloia and Li-Ng fills this gap, though one 

weakness in their design requires mentioning. Given the 

length of follow-up there should have been more than 

3.5 times as many colds/flu as were reported by subjects. 

 
 

ABSTRACTS OF INTEREST  

Submitted by Emerson Ecologics 

(Continued on next page) 
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The authors admit this reflects “an insensitive and 

imprecise” collection of data. However, given that the 

trial was completely blinded, there is no reason to 

suspect that this methodological weakness should have 

affected the vitamin D group more than the placebo 

group. 

 

As most Americans are vitamin D deficient during the 

winter, we have a strong argument to encourage most 

patients to take vitamin D supplements. Increasingly 

based on changes in the research, many clinicians 

recommend 2000 IU per day, or five times the amount 

we recommended only a decade ago. The authors of 

the review article present evidence suggesting that 

doses of 3000 to 4000 IU per day or even higher might 

ultimately turn out to be optimal. The findings of the 

Aloia and Li-Ng trial suggest that even 2000 IU per 

day should prevent a significant number of colds and 

flu. Adding the new vitamin D findings to previous 

reports regarding vitamin C, Andrographis, and 

Pelargonium, healthcare practitioners who use natural 

medicine now have a considerable array of research-

supported therapeutics for the most common of all 

conditions and one for which conventional medicine 

has no meaningful answers. 

 

All mothers and most observant people know that 

forgetting one’s coat or hat or umbrella in a cold wind 

increases one’s chances of catching a respiratory 

infection--something that has been studied little. Thus, 

it’s unlikely that vitamin D deficiency totally explains 

why colds and flu occur more frequently in winter. 

The authors of the review themselves admit that “… 

the common folklore that respiratory infections often 

follow exposure to cold air or to chilling of the body 

by wet hair, feet, or clothes is  pervasive and unlikely 

to be entirely superstitious.” Still, the arguments made 

in the 2006 review paired with the findings of the 

more recent Aloia and Li-Ng trial suggest that it is 

now time to consider using high-dose vitamin D 

supplementation to reduce the risk of winter colds and 

flu. 

 

Does Fructose Consumption Promote Obesity? 
 

Author:  Alan R. Gaby, M.D. 

 

The increasing prevalence of obesity during the past 

few decades has been paralleled by an increase in the 

consumption of high-fructose corn syrup (HFCS). 

From 1970 to 1997, annual per capita intake of this 

sweetener increased from 0.5 pounds to 62.4 pounds, 

while sucrose consumption decreased from 102 

pounds to 67 pounds. Thus, there has been a marked 

increase in the consumption of free fructose in the 

American diet. The results of a recent study suggest that 

this increase may be playing a role in the modern 

epidemic of overweight and obesity. 

 

In the new study, healthy normal-weight volunteers 

consumed each of the following in random order, with a 

washout period of at least four weeks between 

treatments: 85 g of glucose, 85 g of a 50:50 mixture of 

fructose and glucose, and 85 g of a 75:25 mixture of 

fructose and glucose. Four hours after each sugar bolus, 

the participants consumed a standardized lunch. Fatty 

acid synthesis was 2.04 times greater after 50% fructose 

than after 100% glucose, and was 2.17 times greater 

after 75% fructose than after 100% glucose. This 

increase in fatty acid synthesis resulting from fructose 

feeding might promote the deposition of fatty acids in 

adipose tissue, potentially leading to obesity. 

 

The results of this short-term feeding study are 

consistent with other research suggesting that increasing 

HFCS consumption is contributing to the high 

prevalence of obesity. In a 19-month prospective study 

of 548 schoolchildren (mean age, 11.7 years) from 

public schools in Massachusetts, an increase over 

baseline in the intake of sugar-sweetened drinks 

(virtually all of which were sweetened with HFCS) 

during the study period was associated with an increased 

incidence of obesity. For each additional daily serving, 

there was an increase in mean body mass index of 0.24 

kg/m2 (p = 0.03) and a 60% increase in the frequency of 

obesity (p = 0.02). The association between HFCS 

consumption and obesity persisted even after adjusting 

for total energy intake. That finding suggests that the 

association between HFCS consumption and obesity is 

due in part to metabolic changes induced by fructose or 

HFCS, rather than merely to an increase in total energy 

intake. In studies in baboons, consumption of sucrose, as 

compared with glucose, promoted the development of 

abdominal obesity, suggesting that the fructose moiety 

of sucrose was responsible for the increase in abdominal 

fat. In addition, some strains of mice showed an increase 

in visceral fat accumulation when fed a high-fructose 

diet. 

 

In addition to its possible contributory role in obesity, 

consumption of fructose may play a role in the 

development of type 2 diabetes, hyperuricemia, gout, 

non-alcoholic fatty liver disease, functional bowel 

complaints, and cardiovascular disease. Furthermore, 

studies in rats have shown that consumption of fructose 

accelerates the aging process. I have reviewed this 

evidence elsewhere. 

 

Some nutritionists regard fructose as a relatively safe 
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form of sugar, as compared with sucrose. Because it 

does not require insulin for uptake into cells, moderate 

fructose intake does not adversely affect blood-glucose 

levels, at least in the short term. In addition, as 

compared with sucrose, short-term fructose 

consumption appears less likely to cause symptoms of 

reactive hypoglycemia, or to trigger hypoglycemia-

related overeating. For these reasons, fructose is often 

recommended for people with diabetes and is included 

in many weight-loss products and "energy bars." 

However, these advantages of fructose over sucrose 

appear to be more than negated by the many other 

adverse effects of fructose and HFCS. 

 

Although high intake of fructose or HFCS may be 

harmful, the relatively small amounts of fructose that 

occur naturally in fruits and vegetables are unlikely to 

have deleterious effects, and this article is not meant to 

discourage the consumption of these healthful foods. 

 
1. Elliott SS, Keim NL, Stern JS, et al. Fructose, weight 

gain, and the insulin resistance syndrome. Am J Clin Nutr 

2002;76:911–22. 

2. Parks EJ, Skokan LE, Timlin MT, Dingfelder CS. Dietary 

sugars stimulate fatty acid synthesis in adults. J Nutr 

2008;138:1039–1046. 

3. Ludwig DS, Peterson KE, Gortmaker SL. Relation 

between consumption of sugar-sweetened drinks and 

childhood obesity: a prospective, observational analysis. 

Lancet 2001;357:505-508. 
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Nature 1966;211:1104. 
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Fish Oil in Late Pregnancy Prevents Asthma in the 

Offspring 
  

Author: Steve Austin, N.D. 

  

Reference: Olsen SF, Osterdal ML, Salvig JD, et al. 

Fish oil intake compared with olive oil intake in late 

pregnancy and asthma in the offspring: 16 y of registry

-based follow-up from a randomized controlled trial. 

Am J Clin Nutr 2008;88:167-75. 

  

Design: Randomized double-blind intervention trial 

Participants: 553 pregnant women with 16-year 

follow-up of their offspring 

  

Study Medication and Dosage: Four 1-g capsules of 

fish oil per day containing a total of 2.7 g of omega-3 

fatty acids per day given from week 30 of pregnancy 

until delivery.  Olive oil was used in the placebo 

group. 

  

Main Outcome Measures: Incidence of total asthma 

and asthma specifically attributable to allergy 

  

Key Findings: At 16 years, among 523 children still 

alive, the risk of total asthma was reduced 63% 

(P=0.03) and the risk of allergic asthma was reduced 

a remarkable 87% (P=0.01) in those given fish oil 

compared with placebo. 

  

Practice Implications: Childhood asthma is believed 

to be affected by the intrauterine environment, 

though details remain far from clear. Effects of EPA 

and DHA on the immune system are being 

considered as potentially prophylactic agents against 

atopic conditions including allergic asthma. 

Retrospective reports suggest that maternal 

consumption of EPA and DHA in childhood help 

prevent allergy, as have most, but not all, prospective 

studies. Previous intervention trials have been too 

small to produce definitive results. 

  

The findings of this new trial appear to be ground- 

breaking in good part due to the dramatic reduction 

in risk of allergic asthma reported by these 

researchers. Until more is known, all women with a 

family history of asthma should be told about the 

results of this trial.  

 

Vitamin D Supplementation in Infancy Linked to 

a Reduction in Type-1 Diabetes 
 

Author: Steve Austin, N.D. 

 

Reference: Zipitis CS, Akobeng AK. Vitamin D 

supplementation in early childhood and risk of type 1 

diabetes: a systematic review and meta-analysis. 

Arch Dis Child 2008; 93:512-7. 

 

Design: Meta-analysis of five observational studies 

(four case-control studies and one prospective report) 

  

Participants: Over 1000 cases and over 2000 

controls pooled into the meta-analysis 

 

Study Medication and Dosage: Though specified 

doses of vitamin D ranged from 400 to 2000 IU per 

(Continued on next page) 
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day, most studies provided no dosage information. 

  

Main Outcome Measure: Presence or absence of 

vitamin D supplementation in comparison with presence 

or development of type 1 diabetes 

 

Key Findings: Infants who were supplemented with 

vitamin D had a statistically significant 29% reduced 

risk of type-1 diabetes, compared with infants who 

received no supplementation. Although dosage data 

were sketchy, the evidence presented suggests the 

probability of a dose-dependant affect. For example, in 

the one study in which a higher number of infants were 

taking 2000 IU, there was a 78% reduced risk compared 

with that of infants who received no supplementation.  

  

Practice Implications: Incidence of type 1 diabetes 

varies dramatically from society to society. Societies 

with the lowest risk tend to have far more UV light 

exposure than do societies with the highest risks. As a 

result, some researchers have wondered whether vitamin 

D might have a prophylactic effect. Also, as the use of 

sun screen is increasing, the incidence of type 1 diabetes 

is also increasing. The low concordance among identical 

twins proves unequivocally that at least some non-

genetic factors are at play. 

 

Animal data support a relationship between vitamin D 

supplementation and a reduced risk of type 1 diabetes. 

Moreover, type 1 patients have been reported to have 

lower plasma 25(OH)D3 levels than do healthy controls.  

  

The fine print of the meta-analysis reveals that one of the 

examined studies looked at the timing of 

supplementation. In that report, infants who received cod 

liver oil (as their source of vitamin D) between 7 and 12 

months of age had a lower risk than infants who had 

been supplemented during in the first 6 months of life.  

  

Interestingly, several of the studies included in the meta-

analysis produced contrary data. Only when all the data 

were pooled did the picture become clear. Often this is 

the strength of a meta-analysis—the ability to separate 

the forest from the trees. 

 

While the mechanism of this protective effect remains 

unclear, the identification of vitamin D receptors in beta 

cells strongly suggests that the effect reported here is not 

a function of chance. While randomized trials are now 

needed to confirm this association, mothers with infants 

at high risk may well benefit from being presented with 

these findings. 

 

Constipation in Women;   
 

Author: Tori Hudson, N.D. 

Emerson, September 08 

For women and the elderly, constipation may be 

significant enough to cause them to seek medical 

attention.  It is one of the most common gastrointestinal 

complaints and it has been estimated that at least 4.5 

million people, two-thirds of them women, suffer from 

constipation that is frequent and problematic enough to 

require medical attention. Due to a high level of 

embarrassment regarding the subject, constipation is 

commonly self treated and is not always discussed with 

the physician. 

 

Because of the higher incidence in women, healthcare 

practitioners who specialize in women’s health play a 

key role in evaluation and management of constipation.  

Although a seemingly simple problem, individuals with 

chronic constipation, new onset of constipation, or 

severe constipation can have a wide variety of possible 

causes that require evaluation, diagnosis, management, 

and, at times, referral.  To add to the potential 

complexity, a specific etiology is not found in at least 

half the cases. 

 

Due to the prevalence of constipation in women and in 

the aging individual, clinicians need to understand the 

physiology, evaluation and array of treatment options to 

be able to properly address this condition in the 

increasingly female and elderly demographics in our 

clinical practice. 

 

Definition 

Patients seem to have a variety of definitions for 

constipation.  For some it means straining and for others 

it means infrequent bowel movements.  For yet others, 

they would consider a bowel movement once per week 

as normal since they have had that pattern their whole 

lives.  Optimally, a normal bowel routine should consist 

of having a movement every day.  Most complementary 

and alternative medicine (CAM) providers would also 

agree that a daily bowel movement is normal.  That may 

not be a reasonable expectation for women, although I 

would argue that once per day, and up to three, is 

optimal.  The bowel frequency of women is generally 

less than that of men.  Studies have suggested that the 

majority of women do not have bowel movements every 

day but rather every other day or less.  It may be that 

there is a range of normal, from three times per week to 

three times per day.  It is important to clarify the details 

of what patients mean by constipation when taking a 

history. 

 

The first line of information is the patient’s subjective 

perceptions.  There are some objective criteria that are 
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helpful and needed in order to define constipation as a 

clinical entity.  Currently, there is a standard of two or 

more of the following symptoms that an individual 

experiences for 3 or more months without the use of 

laxatives: 

 straining with defecation more than 25% of the time 

 lumpy or hard stools more than 25% of the time 

 incomplete evacuation more than 25% of the time 

 two or less bowel movements per week 
 

From a CAM perspective, these guidelines may be less 

than adequate from the point of view of preventive 

medicine. 

 

Epidemiology 

All studies are in agreement that significantly more 

women than men report constipation and that the 

prevalence increases with age.  In 1989, an analysis of 

national data reported that the prevalence of frequent or 

chronic constipation was about 2%.  Constipation was 

three times more common in women, and after age 65, it 

was 8% in women and 4% in men.  In 1990, the first 

National Health and Nutrition Examination Survey 

reported a higher incidence of 12.8% in the general 

population with the ratio of women to men being more 

than 2 to 1 (18.2% vs 7%).  For men and women over 

60, it affected 25.3%. 

 

Pregnant women frequently have problems with 

constipation, with as many as 38% suffering from it.  

The majority of the problems occur in the third trimester 

and often persist for several months.  Pregnancy and 

vaginal delivery may also have long-lasting adverse 

effects on bowel function by weakening the pelvic floor 

muscles. 

 

Physiology 

The process of eliminating solid wastes involves fluid 

absorption, solid compaction, and transport by the colon, 

all via signals from the enteric nervous system.  A delay 

in transit time leads to excessive water absorption by the 

colon.  This results in smaller, harder stools that are 

more difficult to pass.  Peristaltic waves generated by the 

smooth muscle in the colonic walls propel stool through 

the system.  If there is a reduction in the frequency and 

duration of these waves, the transit time slows.  Normal 

transit times is about 6 hours in the small intestine and 

36 to 72 hours in the large intestine.  The role of the 

rectum is to store and then evacuate stool by strong 

muscular actions.  The urge to defecate is initiated by the 

contact of stool with receptors in the anal canal.  If the 

anal sphincters and pelvic floor muscles contract rather 

than relax when receiving the urge stimulus, defecation 

cannot occur, which is called anismus or anorectal 

dyssynergia.  Abnormal dilatation of the rectum or 

colon, rectal prolapse, rectocele, or Herschsprung’s 

disease can also lead to impediment of defecation. 

 

It is worth speculating why women have a higher 

incidence of constipation.  Certainly pelvic floor 

dysfunction after pregnancy could be an explanation for 

some of the cases.  Longer transit times have been noted 

in the third trimester and during the luteal phase when 

progesterone levels are high.  Other hormonal influences 

may influence physiological changes in water 

absorption, peristalsis, and transit time.  Psychological 

differences may also be a source of the higher incidence 

in women.  Slower transit time has been associated with 

depression caused by sexual abuse.  Depression, more 

common in women, is also more common in women 

with other bowel problems, such as irritable bowel 

syndrome. 

 

Etiology 

Most cases of constipation result from no identifiable 

specific cause (idiopathic).  This is classified as primary 

constipation and is divided into two types—delayed 

transit time and outlet obstruction associated with some 

kind of anorectal dysfunction.  Typical symptoms 

reported by the patient are pain or straining during 

defecation. 

 

Secondary constipation is due to either dietary problems, 

lack of exercise, inadequate water intake, laxative abuse, 

medications, surgeries, irritable bowel syndrome, other 

metabolic or endocrine disorders, disorders of the 

nervous system, mechanical compression, psychological 

disorders, and pregnancy. 

 

Most of the cases of constipation are idiopathic and do 

not involve serious disorders. There is a long tradition in 

natural medicine that “toxemia,” or the build-up of 

endogenous toxins is at least in part related to slow 

colonic transit time. 
 

Diagnosis 

A thorough history and physical examination are needed 

to exclude more serious, as well as specific concerns, 

and to determine who requires a more thorough 

evaluation.  Constipation may be the first symptom that 

arises in cancer or other secondary causes.  Therefore, it 

is important to be thorough in the initial history and 

physical exam, not to discount the problem, and to not 

hesitate to do more extensive testing.  In a history, it is 

important for the clinician to obtain clear information 

about bowel frequency, stool consistency and size, 

presence of blood or mucus, straining, pain, bloating, 

diet, exercise, medication, supplements, laxatives or 
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enemas, recent life stressors, and a good review of 

systems in order to recognize indications of other, more 

systemic, problems.  Physical examination will involve 

recognizing clues to metabolic and endocrine disorders, 

digital rectal examination, abdominal and pelvic exam, 

and neurological exam. 

 

Laboratory tests may include a complete blood count to 

rule out anemia, serum electrolytes and glucose, serum 

calcium and  thyroid stimulating hormone.  More 

specialized tests need to be done in cases where there is 

a suspicion of a more serious disease or obstruction, and 

when symptoms persist despite good treatment.  These 

tests may include occult stool, sigmoidoscopy or 

colonoscopy, abdominal x-ray, barium studies, transit 

time studies, anorectal function studies, and other more 

specialized tests to rule out the numerous disorders that 

may be an underlying cause. 

 

Therapeutic Approach 

Most would agree that the high incidence of constipation 

in the US  correlates with a low fiber diet, low fluid 

intake, and being sedentary.  Whether or not resolving 

these issues will solve constipation, it is fundamental to 

start here when there is no evidence of obstruction, 

impaction or anismus. 

 

A daily fiber intake of 20 to 35 g daily is advisable.  This 

can be accomplished with a diet stressing whole grain 

breads, bran cereal, legumes, fresh fruits and vegetables, 

and therapeutic foods such as prunes.  Limiting 

caffeinated beverages and alcohol is also important 

because they have diuretic effects.  Intake of adequate 

fluids (estimated at eight glasses of water or 

unconcentrated fruit juice daily) is also important.  

Remember that some individuals will have a difficult 

time with increased dietary fiber.  They may need to add 

fiber slowly over time in order to avoid gas, bloating and 

discomfort.  When making dietary changes, it not only 

takes time to accomplish these changes, it may take 2 to 

3 months for the results to manifest.   Increasing 

physical activity is also fundamental to toning 

abdominal muscles, and proper enervation to the colon. 

 

The use of laxatives requires some medical knowledge 

because they work in different ways.  We should 

consider these temporary solutions to relieve symptoms 

and to help retrain the bowel.  There are six basic 

laxative types. 

 

Bulk-forming laxatives. 

These can be derived from psyllium husks, 

ground flax seeds, or methylcellulose, a 

synthetic material.  Their basic function is to 

absorb water in the intestine to soften the stool.  

They can also result in increased flatulence and 

bloating.  They do act faster than food fiber but 

slower than other laxatives and typically take 

about a week to work.  Bulk-forming laxatives 

improve transit time and are very compatible 

with dietary modifications. 
 

Emollients and stool softeners 

These agents aid the mixing of watery and fatty 

substances in the bowel both to soften the stool 

and to lubricate the stool so it can be passed 

easier.  They also prevent dehydration of the 

stool by stimulating fluid secretion.  They can be 

taken orally or rectally and typically work very 

fast, usually within 24 hours.  If a patient is in 

pain because of hard stool, this is an appropriate 

choice.  Glycerin suppositories or mineral oil are 

common examples.  Mineral oil should be used 

sparingly because it can decrease absorption of 

fat-soluble vitamins.  Herbs such as buckthorn 

bark can also soften the stool. 
 

Saline laxatives 

Magnesium salts have been used for decades.  

They are poorly absorbed in the intestines and 

exhibit a sponge-like action to draw water into 

the colon to soften the stool and promote transit.  

They act fairly quickly, as do the stool softeners.  

Magnesium sulfate is more potent than 

magnesium citrate or magnesium hydroxide and 

should be used with caution.  Individuals with 

renal impairment or hypertension should avoid 

saline laxatives. 
 

Hyperosmotics 

These are the newer laxatives on the block.  

These oral prescription medications create a 

high concentration gradient to draw fluid out of 

the bloodstream into the colon.  Examples 

include lactulose, lactitol and sorbitol.  These 

products can produce some bloating and 

flatulence and produce effects in 2 to 3 days. 
 

Osmotics 

Polyethylene glycol electrolyte solution is the 

product that is normally given to empty the 

colon before a colonoscopy.  It can also be used 

to treat severe fecal impaction.  MiraLax is a 

newer product for use in constipation using 

polyethylene glycol, and may be purchased 

OTC. 
 

Bowel stimulants 

These laxatives act on elimination mechanisms 

by stimulating sensory nerve endings in the 

colonic mucosa to trigger peristalsis.  They also 
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promote fluid secretion into the colon and 

improve the consistency of the stool.  Aloe, 

senna, cascara sagrada, and castor oil are all 

potent laxatives that can produce a rapid 

response.  They should be used for more severe 

cases and should not be used long-term. 
 

As alternative medicine practitioners, we should also 

consider restoration of normal colonic microflora with 

lactobacillus species, enhancing the digestive process 

with digestive enzymes, and the use of traditional herbal 

digestive aids as fundamental tools in treating 

individuals with constipation.  Traditional herbal 

approaches include bitters, cholagogues, laxatives and 

tonics. Bitters work by  increasing the secretion of 

digestive fluids.  Consider yellow gentian (Gentiana 

lutea)  and dandelion root (Taraxacum officinale) for this 

purpose.  Cholagogues such as dandelion root stimulate 

gall bladder function and improve bile secretion.  Turkey 

rhubarb (Rheum palmatum) has been used as a purgative 

for at least 2,000 years. The constituents are many, but 

include tannic acids, sennosides, emodin and aloe-

emodin. Turkey rhubarb encourages bowel movements 

by stimulating peristalsis.  And again, aloe (Aloe vera), 

senna (Senna alexandrina) and cascara sagrada 

(Rhamnus purshiana) are all potent bowel stimulants. 

Triphala is a combination of three herbs, or more 

specifically, three fruits, Haritake, Amla and Bibitake.  

The use of Triphala for chronic constipation is based on 

principles of Ayurveda.  This unique combination is 

used to gently stimulate the intestines, restore tone to the 

colon and thus enhances the elimination process 

providing a cleansing effect. 

 

Behavioral therapy with biofeedback may yield some 

success with anismus, as well as reducing the effects of 

stress in general.  Enemas are used to induce 

contractions by distending the colon.  High colonics may 

be used sparingly for the same purpose.  Abdominal 

massage from right to left can promote peristalsis.  

Hydrotherapy treatments specifically the traditional 

naturopathic treatment called “contrast hydrotherapy” 

uses the external applications of alternating hot and cold 

to stimulate colon function. Warm water enemas or 

colonics may be useful for fecal impaction as well.  

Surgical interventions are the last resort and are rarely 

necessary. 

 

Conclusion 

Because constipation affects women more than men, it 

especially concerns those delivering primary health care 

to women.  Most women will only need reassurance, 

education and basic advice.  Others will need further 

evaluation and/or more sophisticated treatment 

interventions, whether exclusively natural methods, 

conventional methods, or an integration of both.  The 

goals are to assure that they do not have a significant 

underlying cause, provide relief, improve general health, 

provide prevention strategies for the future, and to 

accomplish these things with minimal side effects.  
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Message from the  

ACA Council on 

Diagnosis & Internal 

Disorders 
 

by:  Steve Zaeske,  

      President CDID 

 

 

I would like to thank all of our members who attended 

the 2008 symposium. I hope you all enjoyed the great 

speakers. 

 

Our 2009 Symposium, “Advanced Diagnostics and 

Nutrition in Practice," will be held at the Sheraton Dallas 

North next summer (July 17th-19).  The Endocrine 

system will be the main focus of next year’s seminar. 

 

Please visit our Website and use the link to the Sheraton 

for registration details. The only way to qualify for the 

discount is through the online booking and we encourage 

you to register as soon as possible to guarantee a room.  

www.councildid.com.  Over the past years we have had 

many complaints about the charge card transactions 

utilized for registration purposes. The council now has 

its own credit card capabilities which should eliminate 

any of the past confusion about charges. 

 

We will be looking for speakers on a variety of topics. If 

you are interested in speaking or presenting a case study 

please contact our secretary as soon as possible 

(Stacy@councildid.org or 888-393-0336). 

 

The council will begin distributing a new e-newsletter.  

The newsletter will contain updates concerning council 

membership and diplomate requirements, as well as 

clinical pearls and practice management tips.  If you are 

a council member and have not gotten a newsletter by 

the time this article is in print, email our secretary Stacy 

at; Stacy@councildid.org.  Make sure we have your 

current email address and that your newsletter isn’t 

being marked as spam.  We also want to start collecting 

your website domain names so we can put a link to your 

website on the Council’s website.  Currently we have 

none, so start sending them to Stacy@councildid.org; as 

soon as we’re able, we’ll get them on our site and linked 

up.  

Topics of discussion will include: 

· Diagnostic questions 

· Case Studies 

· Current Research 

· Post-graduate seminars 

· Continuing education seminars 

· plus other member benefits 

 

Subscribe by email: 

CDICclinicalmessageboard-subscribe@yahoo.com 

or Dr. Montoya: littleaggie@hotmail.com 

 

Clinical Message Board  
 
 

The council on Diagnosis and Internal 

Disorders of the ACA has established a 

clinical message board for DABCI’s, 

DABCI students and practitioners of func-

tional medicine.  We invite all interested 

parties to participate.  Our clinical mes-

sage board will be in a new Yahoo! Group 

format. 

http://www.councildid.com
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Dr. Mark Homison 
Cranberry Township, PA 

 

Dr. John LaHoda 
Richboro, PA  

 

Dr. Jeremy Thornton 

Stockton, MO 

 

Dr. Jeffrey S. Ware 
Lake St. Louis, MO 

 

Dr. Robert Wiehe 
West Plains, MO  

 

NEW JERSEY 
Dr. Jon Mastrobattista 

Bernardville, NJ 

 
Dr. Perry Ricci 

Egg Harbor City, NJ 

 

NEW MEXICO 

Dr. John H. Gelhot 

Albuquerque, NM 

 

Dr. Shereen Jegtvig 

Albuquerque, NM 
 

NEW YORK 

Dr. John Zilliox 
Amherst, NY 

 
Dr. Ronald Safko 

New York City, NY 

 

NEVADA 

Dr. Howard Balduc 

Las Vegas, NV 
 

Dr. Craig Roles 

Henderson, NV 
 

NORTH CAROLINA 
Dr. Phillip Arnone  
Matthews, NC 

 

Dr. William R. Armstrong 
Laurenburg, NC 

 

Dr. Stephen Button 
Mount Airy, NC 

 

Dr. Kaaren Carrick 
Raleigh, NC 

 

Dr. Dean Kenny 
High Point, NC 

 

Dr. Nikolas R. Hedberg 
Asheville, NC 

 

Dr. Sandrine Martin 

Cornelius, NC 

 

Dr. Barbara Saunders 
Garner, NC 

 

Dr. Todd Smith 
Winston-Salem, NC 

 

Dr. Mark Yeager 
Charlotte, NC 

 

Dr. Timothy Gerhart 

Red Wing, MN 

 

Dr. Jedidiah Krauss 
Minnetonka, MN  

 

Dr. Mac Beth Lindstrom 
Slayton, MN 

 

Dr. Todd McGillick 
Gaylord, MN 

 

Dr. Thomas Miller 
Coon Rapids, MN 

 

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 

 

MISSOURI 

Dr. David Clark 

Oak Grove, MO 
 

Dr. Jack Kessinger 

Rolla, MO 
 

Dr. Jay Kessinger 

Rolla, MO 
 

Dr. Mable Leckrone 

Liberty, MO 

 

Dr. Duane Lowe 

Maplewood, MO  
 

Dr. Terry Nelson 

Independence, MO 
 

 

Dr. R Vincent Satterwhite 
Kansas City, MO 
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Placement on this list does not guarantee current credentialing by the American Board of Chiropractic Internists.  
To verify current credentialing status, visit the ABCI website www.dabci.org 
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