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Editor’s note: 
 

I don’t believe I ever attended one of Dr. Kessinger’s 
lectures that he did not stress the importance of food 
sensitivity testing.  He would tell his students “If I only had 
one test to choose for my patients, it would be food 
allergies.” 
 

It always made perfect sense to me.  Food to our body is like 
gas to our car.  If you fill your automobile with kerosene, you 
will not get peak performance. Why would we expect 
different results with our food consumption.  
 

The following is reprinted from The Original Internist  Vol. 
8, NO. 3, Sept. 2001 
 

Allergies:  The Controversy 
 

The nearly limitless health conditions that can be 
triggered by allergies may be the most overlooked and 
misunderstood area of medical science. Confusion 
about the significance of allergic reactions has no doubt 
been fostered through the ongoing bombardment of 
advertisements in practically every news media 
proclaiming the superior benefits for one of the 
numerous allergy medications on the market. The 
advertisements for these allergy medications always 
target an inhalant (grasses, weeds, flowers, pollens, cat 
dander, mold, house dust, etc.) for contributing to 
sniffles, sneezes, runny nose, itchy and watery eyes, 
and hives. The ads are always aimed at the lay public 
so that potential customers can advise their doctors 
about which specific medication sounds like the very 
one that will make their life once again bearable.  
 
Food reaction problems remain perhaps one of the 
least-recognized allergies and are not nearly as 
prevalent as environmental allergies to such things as 
grasses, weeds and trees.  It has long been commonly 
thought that a food sensitivity would at most cause 
diarrhea, vomiting, or occasionally a rash or hives, and 
is considered much less a threat than environmental 
allergens. 

Many studies are now reporting that food allergies 
often pose equally serious health complications that can 
be as life-threatening as inhalants.  The difference in 
reactions between environmental and food allergies is 
time.  While reaction from environmental allergens are 
commonly immediate, (within a few minutes) reactions 
from food allergens do not manifest for several hours 
(possibly up to 72 hours) after ingestion. 
 
The unbroken skin and hydrochloric acid in the 
stomach are the first lines of defense our bodies have 
against invading microorganisms. Immunoglobulins 
protect our bodies from those opportunistic 
microorganisms that manage to dodge the first line of 
defense.  Immunoglobulins are derived from globulins 
and abbreviated Ig.  According to Guyton’s Textbook of 
Medicinal Physiology, there are five general classes of 
antibodies:  IgG, IgA, IgM, IgE, and IgD. The two 
immunoglobulins that are especially involved in 
allergies are IgG and IgE.  IgG comprises about 75% of 
the total antibodies in the normal person, and IgE 
constitutes only a small portion.  However, the IgE 
antibodies continue to be of special interest among 
traditional allergists while IgG continues to be ignored. 
 
Our immune system can only go awry in two different 
ways.  It either becomes compromised and does not do 
enough, or it overreacts and does too much. When it 
overreacts, it causes an autoimmune disorder.  Several 
conditions (such as rheumatoid arthritis, multiple 
sclerosis, juvenile onset diabetes mellitus, etc.) are now 
reported to be caused by an overactive immune system, 
an autoimmune disorder. 
 
There are many theories as to the cause of an overly 
aggressive response by the immune system.  One is that 
protein is a major part of our bodies, and 
immunoglobulins, food, bacteria, viruses, and fungi are 
all made of protein, so our immune system has to 
differentiate among these and only attack enemy 
proteins. With the countless number of chemical 
preservatives put into our processed foods, in addition 
to the numerous toxicities found in our drinking water 
and the air we have to breathe, it is not difficult to see 
how our immune systems can become overly 
sensitized. 
 
In addition, numerous drugs decrease the selective 
ability of the intestine, causing “leaky gut” syndrome, 
which allows undigested and unwanted food particles 
to enter the blood stream, leading to reactions by the 
immune system.   
 
While the jury is still out on bio-engineered 

(Continued on page 93) 
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The  

Legacy  

Continues 
Dr. Jay Kessinger 

 by: A. Jay Kessinger IV,  DC,  ND,  DABCI  
 jay@drkessinger.com 
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We are so very fortunate to be in the field of health care 
provision.  As a chiropractic internist, I feel especially 
grateful for the public’s awareness of the necessity for 
more than a nod, a prescription, and an attaboy. I feel I 
am aptly trained to determine the level of health and the 
most likely organ system weakness.   
 
Health is more than the absence of disease, and pain is 
more than a benign nuisance.  Pain and discomfort are 
clues toward the answers lying within.  As a doctor, in 
this age of internet and the information superhighway, 
(bringing with it a whole generation of informed health 
consumers and do it yourselfers), I realize the biggest 
thing that I can do is to become an increasingly more 
learned compassionate coach and advocate. For my 
patients. 
  
It’s a Biblical principle that continues to prove itself 
true through the ages.   If you want to intentionally find 
something you must diligently search for it.  In our 
practice of health care delivery systems we encounter 
many things. If we place our focus on thyroid 
dysfunction, cardiovascular disease, physical fitness, 
etc., that is where our heart will be, as well as the 
health of our practice. 
  
Regardless of your specialty, cancer seems to be 
quickly gaining its’ edge of our attention.  To this end, 
two things come to mind.  One is what my father, Dr. 
Jack Kessinger, DABCI (#17) said. “There are only 
three ways to treat cancer; cut, burn or poison, so I 
don’t treat cancer.  I treat people with cancer, and have 
had some good results.  I treat a whole lot of bald 

headed men too, but I don’t expect them to grow a head 
full of hair.” 
 
Another thing is that life is composed of both quality 
and quantity.  The quality is of more importance than 
the quantity. However, too often it appears, quality is 
traded only for the uninformed and misguided hope of 
quantity. Again, to this end, a big shout out of 
appreciation and thank you’s go out to all who choose 
this route of diminished quality in the hope of spending 
a little more time with family. Most often cancer causes 
as much or more pain for the victims than it does to the 
patients family.  However, the devastation of death by 
cancer of a family member is emotionally, physically, 
and spiritually draining. 
  
The American Cancer Society has deemed 60% of 
cancers to be associated with dietary habits. The 
Genome studies of human genetics found that breast 
cancer has the highest risk of inheritance of any cancer, 
at about 25%. These scientific analyses, coupled with 
the anecdotal euphemism of the most frightened person 
in health care is the oncologist who has a family 
member with cancer, bring to light the absolute 
necessity of preventive health care.  Prevention, in its 
truest definition, is the halting of a potentially bad habit 
before it becomes a bad situation, rather than  finding a 
disease early so it can be treated longer.  The latter 
reminds me of the later cigarette ads when each 
company was trying to convince consumers that their 
product would kill you slower than their competitors. 
  
We’re living in an age of super information, where 
identical twins, and more currently movie icons, have 
radical surgeries to prevent possible cancer develop-
ments later. Maybe the aforementioned actually had its 
roots in our throw away society, and the idea that we 
were born with too many parts anyway; i.e., appendix, 
gall bladder, tonsils, adenoids… This reminds me of 
the old adage of how you lose ten pounds of ugly fat.  
Cut your head off.   
  
I like to tell my patients that heredity is 80% or more 
habit and only 20% genetic.   Out of every 10 things 
that could cause cancer, 8 or 9 of them are within our 
power to change.  Chance is beyond our capabilities to 
alter; however, we can learn to play with odds in our 
favor. Seatbelts have been shown to save lives; 
however, there’s always an anecdotal story describing 
how if seatbelts would’ve been used, there is no way 
survival could’ve been.   
 
It’s all about the odds. � 

 



Introduction 

 
Currently, the US is the largest importer of spices    
accounting for greater than 80% of the total supply.1  
Herbs are commonly used today and have been used 
for years during the preparation of meals to increase the 
palatability of dishes and act as flavor enhancers. The 
reason that herbs were originally used in the prepara-
tion of foods was for their antimicrobial activity to  
preserve the food and prevent the development of a 
foodborne infection.  Some of the herbs utilized most 
often in the culinary arts that possess potent antimicro-
bial activity are oregano, rosemary, cinnamon, ginger 
and garlic. The phytochemical components within 
herbs have demonstrated bacteriostatic or bactericidal 
activity. 
 
In addition to their antimicrobial properties, these herbs 
have immunostimulatory effects on the organism con-
suming them as well as antioxidant activity.  Many of 
these herbs also produce synergistic effects when com-
bined, which potentiates their efficacy.  The collective 
attributes of these herbs make them viable for use in 
food preparation.  However, it is important to note that 
the heating of herbs can adversely affect their medici-
nal properties.  

 

The Dr. Jekyll and 

Mr. Hyde Aspect of 

Cooking Herbs and 

Spices:  

The Medicinal 

Properties and 

Potential for 

Contamination 
 by:  Brett R. Martin DC, MSAc and Jaya Prakash MD, MPH, SM 

(NRCM), SM (ASCP) 

(Continued on next page) 
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Another consideration is that herbs are susceptible to 
bacterial contamination by acting as reservoirs, which 
are capable of initiating outbreaks of foodborne        
illnesses.  The most common pathogens responsible for 
the foodborne illnesses linked to spices and herbs are 
Salmonella, Bacillus cereus and Listeria.  Over the 
years, foodborne pathogen outbreaks from Escherichia 
coli, Listeria, Bacillus, Shigella, Yersinia and Campy-
lobacter have declined, but the incidence of Salmonella 
infections has remained the same or have slightly     
increased.2  Therefore, the majority of outbreaks and 
recalls have been associated with Salmonella.  Accord-
ing to the Food and Drug Administration (FDA), be-
tween1970 to 2003, there were 21 recalls involving 12 
different spices.3  During this period, in the US per cap-
ita consumption of spices has increased by 60%.  Pa-
prika (Capsicum species) was most predominately in-
volved spice in these recalls, followed by sesame seeds 
(Sesamum orientale) and oregano (Origanum vulgare). 
 
In this review, we will examine the antimicrobial,    
immunostimulatory and antioxidant properties of herbs.  
The effects of heat on the stability of the active        
constituents within herbs will be analyzed.  However, 
on the opposite end of the spectrum, we will investigate 
the potential of spices and herbs to act as a source for 
the spread of foodborne illness.   
 

Antimicrobial Effects 

 

Oregano contains volatile oils, flavonoids and caffeic 
acids. The volatile oil component of oregano is pre-
dominately carvacrol and thymol.  Carvacrol and thy-
mol are the source of its antimicrobial effects.4 Oreg-
ano is a broad spectrum, medium strength bacteriostatic 
agent with minimal bactericidal activity.5  It is postu-
lated that oregano is bacteriostatic against 75-100% of 
bacteria.6  Oregano’s most potent bacteriostatic activity 
was demonstrated against Acinetobacter baumanii, 
Aeromonas sobria, Klebsiella pneumonia, Enterococ-
cus faecalis, Pseudomonas aeruginosa, Salmonella ty-
phimurium, Salmonella enterica, Serratia marcescens, 
Streptococcus faecalis, Staphylococcus aureus, Vibrio 
parahaemolyticus, Micrococcus luteus, Salmonella 
Indiana, Listeria innocua, Bacillus subtilis, E. coli and 
Hafnia alvei and is only bactericidal against Proteus 
vulgrais.4 The inhibitory effect of oregano has been 
shown to prevent the pathological activity of foodborne 
pathogens in poultry, red meat, fried meat, vacuum-
packed pork, cod, red grouper, eggplant and dairy prod-
ucts.7  
  
The effectiveness of oregano on prevention of food 
borne pathogens can be observed in a study performed 



by the University of Bornova.  In this study, iceberg 
lettuce was inoculated with Salmonella and then 
washed with 500 ppm of oregano oil for 1, 5 or 10 min-
utes.  The population of Salmonella was measured    
using colony forming units (CFU) and was found to be 
reduced by 1.3, 1.65 and 2.28 log cfu/g respectively.8  
It was postulated that washing vegetables with oregano 
is capable of drastically reducing the population of Sal-
monella in a dose dependent manner.  In a similar 
study, oregano efficiently inhibited the growth of anti-
biotic-resistant S. enterica on lettuce at concentrations 
as low as 0.1%.9 

  
A second study analyzed the potency of different herbs 
against E. coli O157:H7, which is a virulent strain   
capable of inducing hemorrhagic colitis that can be le-
thal.10  In this study, disc diffusion assays using five 
essential oils were performed and the diameter of inhi-
bition was evaluated. The most significant effects 
against E. coli were produced by oregano and thyme 
(Thymus vulgaris) demonstrating both bacteriostatic 
and bactericidal activity with zones of inhibitions of 
24.3 mm and 25.7 mm respectively.  The mean bacteri-
cidal concentration of oregano was 625 mcg compared 
to 1,250 mcg of thyme at 20°C.  Oregano exerted its 
antimicrobial effects in less than one minute.11  This 
study demonstrates the potency and efficacy of oregano 
oil against a potentially lethal food borne pathogen. 
   
Another study examined the concomitant effects of 
oregano and rosemary (Rosemarinus officinalis) as well 
as their activity against synergistic bacteria Lactobacil-
lus plantarum, rhamnosus, reuteri and salivarius.  The 
disc diffusion method was used to measure the mini-
mum inhibitory concentration (MIC) and minimum 
bactericidal concentration (MBC).  Seven hundred and 
fifty broiler chickens were treated with either 100 mg/
kg of oregano or rosemary volatile oils or 50 mg/kg of 
both.  Both oregano and rosemary produced inhibitory 
effects.  However, rosemary was only bacteriostatic 
against E. coli, S. Indiana and L. innocua while oreg-
ano was more potent against all of those strains and S. 
aureas and B. subtilis in addition. 12  Oregano and rose-
mary also proved to be synergistic in nature.  The com-
bination group possessed higher degrees of inhibition 
against all strains except B. subtilis.12  Oregano was 
still the most potent agent when administrated alone.  
The last aspect of the study demonstrated that none of 
the groups hindered the growth of Lactobacillus      
species.12  The synergistic nature of these herbs as well 
as their potent individual effects are demonstrated in 
this study against pathogenic, but not symbiotic bacte-
ria. 

(Continued on page 59) 

Rosemary contains caffeic acid, diterpenes, flavonoids, 
triterpenes and volatile oils.  The antimicrobial attrib-
utes of rosemary are associated with its diterpene,     
caffeic acid and volatile oil content.  The specific active 
constituents that are categorized as diterpenes, caffeic 
acids and volatile oils are carnosol, rosmarinic acid, 
camphene, camphor, bornylacetate, α-pinene and 1,8-
cineole.4  Rosemary is broad spectrum, medium 
strength antimicrobial agent5 that is bacteriostatic 
against 75% of bacteria.6  The inhibitory effects of 
rosemary have been observed against B. cereus and 
subtilis, Clostridium botulinum,7 S. aureus, Vibrio 
parahaemolyticus, Salmonella enteritidis, Indiana and 
typhimurium, L. innocua and monocytogenes, Campy-
lobacter jejuni and E. coli.5  Rosemary possesses pro-
tective effects against foodborne pathogenic contami-
nation of red meat, liver, pork, sausage, poultry and 
dairy products.7 

  
The protective effects of rosemary were revealed in a 
study conducted at the Federal Institute of Education 
using Aeromonas hydrophila.  A. hydrophila is capable 
of causing gastroenteritis in humans who consume   
contaminated fish, water or minimally processed vege-
tables.13  Both oregano and rosemary demonstrated a 
significant inhibition of bacterial activity 24 hours after 
exposure at 2.5 µL/mL of oregano, 20 µL/mL of rose-
mary and the combination of 0.625 µL/mL of oregano 
and 5 µL/L of rosemary.14  The antibacterial effects 
were attributed to a reduction in the ability of the bacte-
ria to utilize glucose and efflux cellular material simul-
taneously causing waste products to accumulate and 
depriving the bacteria of nutrients eventually contribut-
ing to cell death.14  The disruption of these processes 
occurred immediately after addition of the essential 
oils.  Physiological alteration of the plasma membrane 
of A. hydrophila was apparent after 6 hours.14  This 
study exemplifies the ability of herbs to cooperate to 
eradicate pathogens. 
 
Another experiment demonstrated the broad spectrum 
of antimicrobial activity that rosemary possesses 
against bacterial strains commonly associated with food 
spoilage and pathogenic infection upon consumption.  
Disc diffusion method was used to access the potency 
of rosemary.  Rosemary essential oils were tested in an 
undiluted formula or with a 1:1 or a 1:2 ratio.  The un-
diluted and the 1:1 ratio formulas produced the most 
powerful effects inhibiting the growth of 27 strains of 
bacteria while the 1:2 serial dilution prevented the 
growth of 22 strains of bacteria.  The undiluted concen-
tration of rosemary established a zone of inhibition 
greater than 10 mm for all 27 strains except P. aerugi-
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nosa and fluorescens and E. coli.  The strains of bacte-
ria most susceptible to the undiluted extract were 
Acinetobacter iwoffii and johnsonii, B. subtilis, Entero-
bacter cloacae, Erwinia carotovora, L. monocytogenes, 
Micrococcus luteus, S. enterica, S. thompson, Shigella 
flexneri and Yersinia enterocolitica.15  The 1:1 ratio 
dilution generated a zone of inhibition greater than 10 
mm in 17-27 strains of bacteria.15  This study accentu-
ates the fact that rosemary is not only an effective 
broad spectrum antibacterial agent against foodborne 
pathogen, but that it is potent as well. 
 
In a study performed by the University of Edinburgh, 
the potency of essential oils were measured against E. 
coli, S. aureus, L. monocytogenes, S. enteritis and C. 
jejuni.  The bacteriostatic and bactericidal activity of 25 
µL of rosemary, cinnamon (Cinnamomum species), 
garlic (Allium sativum) and ginger (Zingiber officinale) 
were established using the agar well dilution technique.  
The mean values for the zone of inhibition for rose-
mary, cinnamon, garlic and ginger were 8.7 mm, 10.1 
mm, 4 mm and 4.3 mm for E. coli, 5.9 mm, 7.5 mm, 4 
mm and 4.5 mm for S. aureus, 7.1 mm, 6.8 mm, 4 mm 
and 4.3 mm for L. monocytogenes, 9.3 mm, 10.9 mm, 4 
mm and 4.3 mm for S. enteritidis and 9.3 mm, 8.9 mm, 
4.4 mm and 5.1 mm for C. jejuni respectively.16  
  
This study further evaluated the concentrations of the 
essential oils necessary to produce antimicrobial ef-
fects.  The bacteriostatic and bactericidal activity of 
rosemary was observed at a concentration of greater 
than 1% of the essential oil for E.coli and S. enteriti-
dis.16  In contrast to rosemary, cinnamon produced the 
most potent bacteriostatic and bactericidal activity for 
almost all strains except S. aureus, L. monocytogenes 
and C. jejuni.16  Cinnamon and rosemary both produced 
bacteriostatic effects at a concentration of 0.04% and 
0.05% for S. aureus and C. jejuni respectively while 
rosemary was a more potent growth inhibitor of L. 
monocytogenes with a concentration of 0.02% com-
pared to a concentration of cinnamon, which was 
0.03%.16   Cinnamon most efficiently suppressed the 
cell growth of E. coli and S. enteritidis at a concentra-
tion of 0.05% for both organisms.  It was also the 
strongest bactericidal agent for all strains with concen-
trations of 0.1% for E. coli, 0.04% for S. aureus, 
0.075% for L. monocytogenes and 0.1% for S. enteriti-
dis.16  In comparison, garlic and ginger demonstrated 
bacteriostatic and bactericidal activity against all strains 
at concentrations greater than 1% indicating that are 
larger concentration was warranted to prevent growth 
and induce apoptosis of the bacteria.  This study postu-
lates the cinnamon is the most potent bactericidal 
agent. 

Cinnamon contains volatile oils, diterpenes, oligomeric 
proanthocyanidins and mucilages.  The antibacterial 
components of cinnamon are the proanthocyanidins 
especially procyanidin B2, cinnaldehyde, thymol and 
eugenol.  Cinnamon is classified as a strong, broad 
spectrum antibacterial agent.5  Cinnamon is estimated 
to inhibit the growth of almost 90% of foodborne 
pathogens.6  This herb possesses bacteriostatic and  
bactericidal effects against most Staphylcoccus species, 
E. coli, L. monocytogenes, S. enteritidis, S. anatum, S. 
typhimurium, C. jejuni, Brucella abortus, Enterobacter 
sakazkii, B. cereus, B. subtilis, P. aeruginosa and C. 
botulinum.7  Cinnamon has been used in the food   
processing industry for the preservation of ground beef, 
yogurt, alfalfa seeds and fruit.7  
  
The proposed mechanism associated with the antibacte-
rial activity of cinnamon is its ability to inhibit bacterial 
acetyl coenzyme A (CoA) carboxylase, which catalyzes 
the first committed step of fatty acid synthesis.17  The 
first step in this process is characterized by the         
carboxylation of biotin using adenosine triphosphate 
(ATP) to provide the driving force.  Next the carboxyl 
group is transferred to the acetyl group producing 
malonyl-CoA.18  Malonyl-CoA is the carbon donor re-
sponsible for elongation of the carbon chain during 
fatty acid synthesis.  Inhibition of this enzyme prevents 
the synthesis of fatty acids, which can impede the 
growth of bacteria.18 

  
A study conducted at the University of Hong Kong 
demonstrated the potency of cinnamon against B. cer-
eus, L. monocytogenes, S. aureus, E. coli and S. 
anatum.  The MIC and MBC of cinnamon were evalu-
ated.  Cinnamaldehyde and procyanidin B2 produced 
the largest zones of inhibition and had MIC values 
ranging from 125-500 mcg/mL and 78.1-2,500 mcg/mL 
respectively and MBC values ranging from 312.5-2,500 
mcg/mL and 78.1-2,500 mcg/mL respectively.  Cinna-
maldehyde was the most potent bacteriostatic compo-
nent against all forms of bacteria with zones of inhibi-
tion for B. cereus, L. monocytogenes, S. aureus, E. coli 
and S. anatum measuring 43.3 mm, 50.2 mm, 68.6 mm, 
41.4 mm and 22.3 mm respectively.  The zones of inhi-
bition for procyanidin B2, the next most potent agent, 
were 21.4 m, 18.4 mm, 21.5 mm, 9.8 mm and 11.4 
mm.19  The constituents of cinnamon were found to 
have significant antibacterial properties prompting the 
investigators to propose that cinnamon would be an 
effective agent for the prevention of transmission of 
foodborne pathogens caused by contaminated food 
products.19 

  

(Continued on next page)  

THE ORIGINAL INTERNIST     JUNE 2013 59 



(Continued on next page) 

THE ORIGINAL INTERNIST      Spring  2006 05 60 THE ORIGINAL INTERNIST     JUNE 2013 

The next study evaluated the antibacterial effects of 
cinnamon and oregano against C. jejuni, which is the 
leading cause of bacterial diarrhea worldwide.20  The 
bactericidal activity of the components carvacrol from 
oregano and cinnamaldehyde from cinnamon at con-
centrations of 0.5%, 1.5% and 3% were examined 
against antibiotic resistant and susceptible strains of C. 
jejuni.  In this experiment, broiler chickens were inocu-
lated with the C. jejuni and wrapped in apple-based 
edible films containing the different concentrations of 
either carvacrol or cinnamaldehyde and incubated for 
72 hours at 4°C or 23°C.  Cinnamaldehyde at concen-
trations of 1.5% and 3.0% reduced antibiotic resistance 
and susceptible strains of C. jejuni at 4°C by 0.2 and 
2.5 logs and 1.8 and 6.0 logs respectively.  At 23°C, the 
3% carvacrol concentration disrupted the growth of 
both the C. jejuni sensitive and antibiotic resistance 
strains by 2.4 logs.  Reductions for cinnamaldehyde 
were greater than carvacrol at 23° C.20  The significant 
inhibitory effects of cinnamon and oregano on antibi-
otic resistant strains of C. jejuni demonstrates their 
wide range of efficacy.   
  
Another study measured the zone of inhibition of     
cinnamon, garlic and ginger against B. cereus, E. coli 
and S. aureus.  The different concentrations of each 
essential oil solution measured was 0.5%, 1%, 2% and 
3%.  Garlic was the most potent inhibitor of the growth 
of B. cereus at all concentrations with zones of inhibi-
tion at 11.6 mm, 12.6 mm , 14.0 mm and 14.3 mm re-
spectively.7  Cinnamon was next most powerful bacte-
riostatic agent at 10.3 mm, 11 mm, 11.3 mm and 12 
mm respectively followed by ginger at 9.6 mm, 10.3 
mm, 11 mm and 11.6 mm respectively.  Although all 
solutions significantly inhibited E. coli, cinnamon was 
most potent with zones of inhibition measuring 8 mm, 
10 mm, 12.3 mm and 14.3 mm respectively.  The next 
most potent agent was garlic at 10 mm, 10 mm, 11.3 
mm and 12.3 mm respectively and ginger with 9.3 mm, 
10.3 mm, 10.6 mm and 11.3 mm respectively.7  How-
ever, ginger hindered the growth of S. aureus to the 
highest degree with zones of inhibition at 10.6 mm, 
11.3 mm, 13 mm and 14.6 mm respectively.  Garlic 
was the second most effective agent preventing growth 
up to 10.6 mm, 11.3 mm, 12.3 mm and 14 mm respec-
tively. The least bacteriostatic agent was cinnamon 
with zones of inhibition at concentrations of 2% and 
3% measuring 10 mm and 11.6 mm.7  The data pre-
sented in this study demonstrates the efficacy of cinna-
mon, garlic and ginger against common foodborne 
pathogens.  Each of the herbs consistently inhibited the 
growth of the bacteria at all concentrations with high 
zones of inhibition. There was very little difference 

between the zones of inhibition indicating that each 
herb can effectively prevent microbial growth during 
food preparation and the transmission of bacteria lead-
ing to an infection. 
  
Ginger is another effective antimicrobial agent.  Ginger 
contains volatile oils, aryl alkanes, gingerols, shogaols, 
gingerdiols, diarylheptanoids and starch.  The individ-
ual components that possess antibacterial activity are 
the zingiberene21, gingerols and shogaols.22  Ginger is 
considered to be a weak, medium spectrum5 antibacte-
rial agent with bacteriostatic activity against about 30% 
of organisms.6 The microorganisms that ginger has pro-
duced bacteriostatic effects against are B. cereus, E. 
coli, S. aureus, L. monocytogenes, S. enteritis, Micro-
coccus letueus23, B. subtilis and C. jejuni.4  Ginger is 
not used as a preservative for the preparation of pack-
aged foods.   
  
Although ginger is not used in the packaging and proc-
essing of food and is considered a weak antibacterial 
agent, this herb is capable of inhibiting the growth of 
many virulent foodborne pathogens. A study conducted 
evaluating the MIC of ginger and oregano and five 
other commonly used spices was performed.  In this 
study, irradiated minced meat was inoculated with S. 
aureus, L. monocytogenes, E. coli and S. Enteritidis 
and essential oils and maintained for three hours.      
Serial dilutions and pour plates were prepared and incu-
bated at 5°C for 3 to 24 hours and then the CFU was 
measured.  Ginger demonstrated its most potent effects 
at 6 hours after inoculation and lowered the cfu/g by 
almost 1.5 units.  However, at 24 hours the bacteria on 
the plate preserved by ginger increased by ~0.5 cfu/g.24  
Oregano demonstrated a moderate decrease in bacterial 
growth by about 1 unit after 6 hours and it steadily  
reduced just below ginger at 24 hours.24  This study 
suggests that ginger possesses rapid and powerful anti-
bacterial effects for a short period of time.  Therefore, it 
can be postulated that ginger may be one of the most 
beneficial herbs to use for immediate prevention of  
antibacterial growth during food preparation while 
oregano may be advantageous to use for longer term 
preservation.    
 
Another study, evaluating the strength of 21 different 
herbs found that ginger was the most potent bacterio-
static agents against C. jejuni, which is capable of    
adhering to the gastrointestinal (GI) tract causing an 
infection.  There is evidence that C. jejuni is increas-
ingly resistant to antibiotics.25 Ginger prevented the 
adherence of half the population of C. jejuni to the mu-
cosal wall of the GI tract and its growth at a concentra-
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tion of less than 0.1 mg/mL.  The next most bacterio-
static herb was cayenne (Capsicum annum) at a con-
centration of 29 mg/mL.26 This study demonstrates that 
although ginger is considered a weak antibacterial 
agent overall, it can be a very effective agent against 
certain strains of bacteria.  It should be noted that in 
this study ginger prevented the growth of C. jejuni to a 
higher degree than agrimony (Agrimonia eupatoria), 
licorice (Glycerrhiza glabra) and andrographis 
(Andrographis paniculata). Agrimony is used predomi-
nately for the treatment of acute diarrhea4 while licorice 
and andrographis are adaptogenic agents with both an-
tibacterial and immunes system up-regulating activity.4  
The fact that ginger was more effective than these other 
highly regarded herbs demonstrates its efficacy.   
  
Additional evidence that ginger is a more potent anti-
bacterial agent than it is currently considered is        
revealed by its ability to eradicate antibiotic resistant 
bacteria.  A study evaluating the activity of garlic and 
ginger against antibiotic resistant strains of E. coli, P. 
aeruginosa, B. subtilis, S. aureus, K. pneumonia, S. 
sonnei, S. epidermidis and S. typhi was performed.  
Disc dilution method was used to measure the efficacy 
of aqueous, ethanol and methanol extracts of garlic and 
ginger.  The garlic aqueous extract overall exhibited the 
highest degree of bacteriostatic activity, yet the ethanol 
and methanol extracts of ginger also produced potent 
inhibitory effects.  The aqueous extract of garlic pro-
duced a zone of inhibition against E. coli, P. aerugi-
nosa, B. subtilis, Shigella, S. aureus, K. pneumonia, S. 
epidermidis and S. typhi at 14.3 mm, 18.3 mm, 18.6 
mm, 13 mm, 19.3 mm, 15.6 mm, 22 mm and 15.6 mm 
respectively.27  The most pronounced effects of ginger 
ethanol extract were observed against E. coli, P. 
aeruginosa, B. subtilis and S. epidermidis with zones of 
inhibition at 15 mm, 14 mm, 13.6 mm and 15 mm.  The 
methanol extract of ginger was most potent against S. 
aureus, K. pneumoniae and S. typhi with the inhibition 
of growth at 14.3 mm, 12 mm and 11.7 mm.  The etha-
nol and methanol extracts both demonstrated equivalent 
levels of growth inhibition against Shigella at 15 mm.27  
Even though garlic generated the most bacteriostatic 
activity against the antibiotic resistant strains of bacte-
ria, ginger demonstrated comparable inhibitory zones 
against most antibiotic resistant strains and was more 
effective against antibiotic resistant E. coli and Shig-
ella. 
  
One of the most potent anti-bacterial agents is garlic.  
The primary constituent in garlic is alliin, which is con-
verted to allicin by damaging the tissue of raw garlic 
cloves promoting the release of alliinase.  Alliinase is 

an enzyme contained within vacuoles that catalyzes the 
conversion of alliin to allicin. Allicin is responsible for 
the medicinal effects of garlic.  Garlic is considered to 
be a strong, broad spectrum bacteriostatic agent effec-
tive against 75-100%6 of bacteria and is especially ef-
fective against a wide range of antibiotic resistant bac-
teria.4 Garlic is bacteriostatic against Helicobacter  py-
lori, Bacillus species, Escherichia species, Staphyloc-
cus species, Streptococcus species, Pseudomonas spe-
cies, Mycobacteria species, Enterococcus species,4 Sal-
monella species, Shigella species, K. pneumonia,27 V. 
parahaemolyticus,7 L. monocytogenes, C. jujeni,16 Van-
comycin resistant enterococci,4 multidrug resistant my-
cobacterium tuberculosis28 and Streptomycin resistant 
S. aureus and E. coli.29 Despite garlics powerful anti-
bacterial activity, garlic is not commonly used for the 
preparation and preservation of packaged foods. 
  
The antibacterial properties of garlic were assessed 
against the pandemic strain of V. parahaemolyticus, 
which is one of the leading causes of pathogenic GI 
disease in the US and accounts for half of food poison-
ing outbreaks in certain Asian countries.30  The efficacy 
of garlic was determined using the disk diffusion 
method.  Freshly squeezed garlic produced a zone of 
inhibition of 11.6 mm.31  Due to the virulent nature of 
this bacterium, it is crucial to appropriately prepare 
food using an antibacterial agents such as garlic to pre-
vent the transmission and spread of infections. 
 
One of the studies demonstrating the efficacy of aque-
ous garlic extract was performed on 133 multidrug  
resistant gram positive and gram negative bacterial 
strains.  The bacterial strains observed in this study 
were S. aureus, S. epidermidis, S. pneumonia, S. pyo-
genes, H. influenza, S. typhi, P. aeruginosa, E. coli, 
Shigella species and Proteus species.  Bacteriostatic 
activity was evaluated using the disc diffusion and 
macrobroth dilution methods.  The zones of inhibition 
for gram positive bacteria ranged from 20.2-22.7 mm 
and 19.8-24.5 mm for gram negative bacteria.32  The 
MIC for garlic ranged from 14.3-15.6 mg/ml and 22.9-
37.2 mg/ml for gram-positive and negative species  
respectively.32  The strength and versatility of garlic are 
demonstrated in this study.  It is not only an effective 
herb for preventing the growth of bacteria, but it dem-
onstrated bacteriostatic activity against multidrug resis-
tant strains. 
 
A study was conducted using 148 extracts from 37  
different types of fruit, vegetables, grains, herbs and 
spices.  Both organic and aqueous extracts of garlic, 
black peppercorns (Piper nigrum), ginger, apple (Malus 



species), banana (Musa species) and orange (Citrus 
species) were used to treat food products.  The effects 
that the different extracts had on the pathological and 
synergistic bacteria in the GI tract were examined.  
Garlic and black peppercorns significantly enhanced 
the growth of L. reuteri while simultaneously inhibiting 
the growth of the pathogenic bacteria E. coli 0157:H7 
and LF82.33  Apple, banana and orange all inhibited the 
growth of both E. coli strains and enhanced the growth 
of L. reuteri, L. rhamnosus and Bifidobacteria lactis, 
which are all beneficial bacteria.  Ginger significantly 
inhibited both pathogenic strains of E. coli and had no 
effect on the synergistic strains.33  This study demon-
strates that garlic is not just a potent antibacterial agent, 
but it enhances the growth of symbiotic bacteria.  In 
contrast, ginger had no effect on the beneficial bacteria 
in the GI tract.  However, it reduced the growth of the 
pathogenic bacteria, which may indirectly promote the 
growth of the normal flora. 
 

Immune System 

 

Only one study reported the immune up-regulating ac-
tivity of oregano. The study was conducted on growth-
retarded, low weight pigs.  Administration of the dried 
leaf and flower extract of the oregano contained 500 g/
kg of volatile oils.  Pigs fed with the oregano supple-
ment had significantly higher immunostimulatory re-
sponse characterized by an increased production of 
cluster of differentiation (CD) 4 and CD8 T-cells, ma-
jor histocompatibility complex (MHC) II and periph-
eral blood lymphocytes.34 
  
CD4 and CD8 T-cells are coreceptors expressed on the 
surface of T-cells.  CD8 coreceptors are on the surface 
of all T-cells and CD4 coreceptors are on the surface of 
T-helper cells.  CD8 and CD4 strengthen the bond that 
is formed between MHC I and II respectively enhanc-
ing the activity of the T-cells and promoting a general-
ized immune response.35 Both of these CD T-cells may 
also be present on macrophages and CD8 may be ex-
pressed on natural killer cells, mast cells and dendritic 
cells.36  MHC cell II proteins are located on the surface 
of B-lymphocytes, macrophages and other antigen pre-
senting cells and function to eradicate antigens and en-
hance the immune system function through the antigen 
presenting pathway.35   
 
Rosemary has been shown to enhance the body’s natu-
ral defenses.  A study found that dosages of 10, 50 and 
100 mg/kg of rosemary for eight weeks significantly 
enhanced the immune system in mice inoculated with 
sheep erythrocytes. The study showed that immu-
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noglobulin M and G increased by 26.95%, 36.5% and 
70.78% and 5.74%, 36.61% and 36.64% for 10, 50 and 
100 mg/kg of rosemary respectively when compared to 
the control group.37  The 100 mg/kg group was the only 
group that significantly increased mitogenic prolifera-
tion of T and B-lymphocytes over the control group.37   
 
Some evidence suggests that cinnamon may enhance 
the natural immune defenses of the body.  One study 
showed that cinnamon increased the activity of CD8 T-
cells potentiating their cytotoxic activity.38  Another 
study found that cinnamon inhibited anti-CD3 antibody 
activity and promotes the secretion of interleukin 2.39  
Anti-CD3 antibodies act as immunosuppressive agents 
while interleukin (IL) 2 is a critical component neces-
sary for the growth, proliferation and differentiation of 
T-cells.40, 41     
 
Ginger also has the ability to promote the activity of the 
immune system.  Ginger can induce the release of both 
IL 1 and 6 and granulocyte-macrophage colony stimu-
lating factor.  IL 1 and 6 are both cytokines secreted in 
response to an acute bacterial infection to stimulate the 
immunes system to prepare to resist a pathogen.42  The 
granulocyte-macrophage colony stimulating factor   
enhances the function of the immune system by poten-
tiating the release of IL 1 and IL 2 promoting cellular 
communication and presentation of antigens to B-
cells.43 Ginger has been found to increase respiratory 
burst and phagocytic activity.44  Respiratory burst is the 
process of granulocytes phagocytizing antigens and 
denaturing them utilizing reactive oxygen species.   
 
Garlic possesses potent immune system augmenting 
effects as well.  Garlic has been shown to increase T-
cell proliferation and natural killer cell activity in hu-
man subjects.  In a study, subjects were administered 
an aged garlic extract for 90 days.  After 45 days, sub-
jects consuming garlic experienced a significant       
increase in T-cell proliferation and natural killer cell 
activity.45 Garlic supplementation did not prevent in-
fection, but the incidence, severity and duration of ill-
nesses reported were reduced 58%, 21% and 61% re-
spectively.45 

 

Garlic has the ability to stimulate splenocyte and thy-
mocyte proliferation and up-regulate the expression of 
IL-2 and interferon-γ.  The spleen is the largest lym-
phatic organ in the human body and participates in 
lymphocyte proliferation, immune surveillance and 
initiation of the immune response.46 The thymus is an-
other lymphatic organ, but is more active during child-
hood and begins to diminish after puberty.  However, it 



continues to produce lymphocytes to assist with main-
tenance of the immune system.46  Interferon- γ is a cy-
tokine that is secreted to activate macrophages and non-
specific phagocytes.35  Accordingly, other studies have 
shown that garlic increases phagocytic activity47 and 
the production of reactive oxygen species through the 
process of respiratory burst within macrophages.48   
Macrophages have also been reported to have a higher 
degree of microbicidal activity in individuals consum-
ing garlic. 46    
 

Antioxidant Effects 

 

The antioxidant effect of herbs is another important 
consideration that is positively correlated with immune 
health.  High levels of oxidative stress are associated 
with illnesses caused by both viral and bacterial patho-
gens.49 Myeloperoxidase is an enzyme that is contained 
within white blood cells.  This enzyme utilizes hydro-
gen peroxide within the vacuole of a cell to produce 
hypocholorous acid, which is a strong toxin.50  During 
phagocytosis, hypochlorous acid is used to denature 
antigens such as bacteria and viruses.  Unfortunately, 
during this process a free radical known as superoxide 
is released.50  Superoxide radicals are not very power-
ful and can only diffuse a short distance.  However, a 
significant amount of superoxide can be generated with 
the high degree of phagocytic activity present during an 
illness increasing the levels of oxidative stress and po-
tentially being converted to hydrogen peroxide, which 
is a more reactive and destructive oxygen species.50   
 
Hydrogen peroxide can in turn engender hydroxyl radi-
cals, which are the most potent and destructive radicals 
capable of damaging DNA, proteins or membranes.50  
These high levels of oxidative stress can rapidly deplete 
the natural antioxidants within the body.50 Therefore, 
herbs and spices with antioxidant activity are essential 
for preventing the rise of free radicals and depletion of 
antioxidants. 
 
Oregano is a potent antioxidant.  One study found that 
oregano was a more powerful antioxidant agent against 
superoxide induced lipid peroxidation than ascorbic 
acid.  Ascorbic acid or vitamin C is one of the most 
powerful water soluble antioxidants. Oregano was also 
capable of reducing the levels of other reactive oxygen 
species and it enhanced the activity of glutathione, 
which is another powerful antioxidant that converts 
hydrogen peroxide into two water molecules. 51 
 
Rosemary contains phenolic compounds, flavonoids 
and caffeic acid capable of producing antioxidant ef-

fects.  In a study, rosemary was capable of significantly 
reducing the levels of lipid peroxidation.52  The herb 
potentiated the antioxidant effects of glutathione, su-
peroxide dismutase and catalase.52  Superoxide dismu-
tase converts superoxide radicals into oxygen and hy-
drogen peroxide and catalase converts hydrogen perox-
ide into water and oxygen.50 

 
The antioxidant activity of cinnamon varies depending 
on the species that is being used within the extract.  
Cinnamomum zeylanicum bark demonstrated a reduc-
tion in lipid peroxidation and increased levels of      
reduced glutathione, glutathione peroxidase and cata-
lase activity.53  Cinnamomum cassia has been found to 
be rich in flavonoids and polyphenols.  The total poly-
phenolic content ranged from 0.151-2.018 g/100 g.54  
This is an average number of polyphenols when com-
pared to a known potent source of antioxidants such as 
grape based red wine, which contains 5.5 g/100 g of 
polyphenols.55  Cinnamomum verum is not noted for its 
antioxidant activity.4  
 
Ginger contains anthocyanin, flavonoids and isoflavon-
oids capable of producing antioxidant effects.56  Ginger 
is capable of reducing lipid peroxidation.4  Studies have 
found that 6-shogaol found within ginger was capable 
of inducing the antioxidant response element pathway 
effecting nuclear transcription factors and increasing 
their activity. As a result, superoxide dismutase, glu-
tathione peroxidase and catalase activity were all ele-
vated.57 

 
Garlic has the capacity to reduce oxidative stress     
experienced in individuals suffering from cardiovascu-
lar disease.4  A study revealed that components of     
garlic such as S-allyl cysteine are able to prevent the 
generation of reactive oxygen species58 by perpetuating 
the function of the mitochondria during oxidative phos-
phorylation59 or through the modulation of neuronal 
nitric oxide synthase activity.60  Oxidative phosphory-
lation generates superoxide radicals while nitric oxide 
synthase produces nitric oxide, which is capable of   
acting as a reactive oxygen species.  Potentiation of 
glutathione-S-transferase, glutathione peroxidase,    
superoxide dismutase and catalase activity59 and 
mRNA expression has also been observed.61  Garlic 
can prevent oxidative damage to proteins, lipids59 and 
DNA.62 

 

Cooking Herbs 

 
The addition of different herbs and spices to meals for 
medicinal purposes has become a common practice in 
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many cultures. However, evidence exists suggesting that 
although these spices are acting as flavor enhancers, 
many of the active constituents that possess healing 
properties are not being released or are destroyed during 
food preparation.  As mentioned above, garlic is bacte-
riostatic and has the ability to act as an immunostimula-
tory agent.  The active component within garlic is al-
licin, which is formed from alliin by damaging the tissue 
of raw garlic cloves.4  Therefore, to achieve optimal 
therapeutic effects of allicin, the raw garlic used in food 
preparation must be cleaved or crushed. 
 
The second consideration is the effect that heating herbs 
and spices have on their nutrient content.  Heating these 
components can damage or destroy them negating there 
potential beneficial effects.  One study evaluated the me-
dicinal value of cooking crushed versus cooking whole 
garlic.  The results showed that the uncrushed garlic was 
slightly more effective than crushed garlic when heated 
for 3 minutes at 200° C, yet both forms of garlic still 
produced similar levels of activity when compared to 
raw garlic.63  However, when the herb was heated for 6 
minutes, the activity of uncrushed garlic was inhibited 
while the crushed garlic still demonstrated a quarter of 
its original strength.63 The allicin content was also evalu-
ated.  The concentration of allicin in uncrushed garlic 
was less than 6% after 6 minutes while the allicin con-
tent of crushed garlic gradually decreased reaching lev-
els comparable to uncrushed garlic at 20 minutes.63  
Similar effects were observed with the boiling of garlic.  
However, concentrations of allicin in both forms were 
diminished after 10 minutes.  The study also showed that 
microwaving garlic prevented its therapeutic activity 
whether crushed or uncrushed.  However, the addition of 
garlic juice to crushed samples increased its medicinal 
value.63   
 
Another study conducted with extracts of cinnamon, 
cloves (Syzygium aromaticum), fennel (Foeniculum vul-
gare), ginger, lavender (Lavandula angustifolia), parsley 
(Petroselinum crispum), rose (Rosa canina), rosemary, 
sage (Salvia officinalis) and thyme measured the antioxi-
dant activity before and after cooking.  This study found 
that simmering or adding the herbs to soups greatly in-
creased antioxidant potential while stir frying and grill-
ing the herbs reduced their activity.64  Based upon these 
results and the results of the previous study, it can be 
postulated that cooking herbs and spices at lower tem-
peratures may either enhance or minimally affect the 
medicinal values whereas cooking herbs and spices for 
long durations at high temperatures can drastically im-
pair the activity and content of the medicinal compo-
nents. 
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Foodborne Pathogens Associated with Spices 
 
According to Center of Disease Control (CDC), each 
year roughly 1 in 6 Americans (or 48 million people) 
succumb to an illness, 128,000 are hospitalized, and 
3,000 die of foodborne diseases.65  Bacterial pathogens 
predominate in foodborne illnesses while Noroviruses 
and other enteric viruses can cause foodborne          
outbreaks as well. Four of the top five foodborne patho-
gens in the US are bacteria. S. enterica and a variety of 
its serotypes including enteritidis are most commonly 
associated with foodborne illness. Salmonellosis pre-
sents as mainly diarrhea and accompanying dehydra-
tion. In vulnerable hosts, however, Salmonella can 
cause more serious infections. Each year about 40,000 
cases of acute salmonellosis are reported to the CDC, 
but since milder infections may not be reported the to-
tal infections every year are estimated to be thirty times 
higher.  Salmonella is responsible for 400 deaths every 
year.66 
 
Another foodborne pathogen, E. coli O157:H7 is more 
likely to be associated with meat and with greater     
surveillance we have seen a decline in infections with 
this pathogen.  E. coli O157:H7 is notorious for causing 
severe bloody diarrhea and in vulnerable hosts, espe-
cially children, and can cause hemolytic uremic syn-
drome with fatal consequences.  L. monocytogenes is 
known for causing foodborne illness linked to refriger-
ated foods.  L. monocytogenes not only survives in the 
cold, but actually thrives at these temperatures. Thus 
contamination with this pathogen in ready to eat foods, 
fruits and other cold food preparations is a major con-
cern. In addition, this pathogen is known to form 
biofilms on food processing surfaces. Biofilms make it 
difficult to get rid of Listeria from the food processing 
surfaces unless stringent disinfection procedures are 
followed. 
 
Spore bearing pathogens such as B. cereus and Clos-
tridium perfringens typically cause toxin mediated 
emetic (vomiting) or diarrheal illness due to release of 
enterotoxins in the food. Subsequent heating of the 
food does not destroy these toxins. Hence these patho-
gens are especially critical in ready-to-eat meals, which 
are mostly heated in the microwave or at low tempera-
tures. Spores will survive most of the decontamination 
procedures used for rendering the food safe.  B. cereus 
produces two types of toxins, a heat stable toxin that 
gives rise to diarrheal illness and a heat labile toxin, 
which leads to nausea and vomiting. B. cereus is an 
aerobic bacillus. It can readily germinate in presence of 
oxygen and carbohydrates. Rice is a very conducive 

(Continued on page 66) 
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medium. Hence if B. cereus is introduced into the 
cooked rice it can allow the spores to germinate and 
produce toxins. One of the spices added to rice in many 
recipes is cumin (Cuminum cyminum). Cumin seeds are 
dried, but if they are contaminated with the spores of B. 
cereus, the spores will readily survive desiccation as 
well as cooking temperatures. There have been many 
outbreaks and recalls related to contamination of cumin 
seeds with B. cereus. The contamination levels tend to 
be the highest in ground cumin seeds.67 
 
Foodborne illness within the US is most commonly 
caused by contamination of the food at the source. In 
the last few years, there has been a decline in many of 
the common pathogens such as Listeria, Campylobac-
ter and E. coli O157:H7, but the incidence of Salmo-
nella infections has remained almost the same or 
slightly increased.2  It is often very difficult to trace the 
exact ingredient which is contaminated as there are 
many ingredients in a given food recipe. In the last  
several decades, the US has increased its spices’ con-
sumption by nearly 60%, as the American palate has 
expanded to include a variety of ethnic as well as local 
foods. Eighty percent of these spices are imported from 
all over the world and not regulated or controlled by 
U.S. Department of Agriculture (USDA). Many ethnic 
preparations use a mixture of spices and herbs. Many of 
the dishes that use spices are meat based recipes and 
hence the introduction of potential pathogens further 
compounds the problem, providing a rich food source 
for the pathogens to grow. However, vegetarian recipes 
can be vulnerable to bacterial contamination with the 
use of spices as well.  Interestingly many foodborne 
outbreaks have been linked to spices. It is easier to de-
termine the potential danger of introducing pathogens 
by analyzing the contamination at the source of spices 
rather than trying to isolate it in the recipes.  
 
In a recent study by Van Doren et al, Salmonella preva-
lence in spice shipments to the US during 2007-2009 
was 0.066 (187 positive samples out of 2,844 exam-
ined).1  A variety of serotypes have been reported.  Sal-
monella is relatively resistant to drying and can survive 
for long periods of time on dried foods.  In addition, 

Salmonella invades the inner tissues of the leaves and 
some fruits and thus resists surface sterilization.68  In 
2007, a significant outbreak was linked to Veggie 
Booty.  Another outbreak that occurred in 2009-2010 
involved 272 cases and was traced to products made 
with black and red peppers (Capsicum species).69  It is 
important to realize that many smaller outbreaks that 
involve a few cases may never be reported to CDC. 
The actual problem of spice mediated foodborne illness 
may be greater than we know. Peppercorns and paprika 
are especially notorious for being contaminated with 
Salmonella, but many other spices have been impli-
cated as well. According to the FDA, during 1969 to 
2003, there were 21 recalls involving 12 spice types.  In 
this study by FDA, the majority of spices were pow-
dered or ground including paprika, black pepper, oreg-
ano, cumin, sage, thyme etc. The leaves of basil 
(Ocimum basilicum) and bay (Laurus nobilis) as well 
as sesame seeds were implicated in the rest.3  Ground 
spices in general have a greater pathogen load, how-
ever, there are some studies which have demonstrated 
no difference in the pathogen loads.  Plant leaves that 
are used as herbs/spices also have higher degree of con-
tamination, for example cilantro (Coriander sativum), 
fresh basil, herbal teas.70  
 
Since the spice trade and usage is worldwide, many 
countries are investigating outbreaks and recalls due to 
spice contamination. Sagoo et al have reported the 
prevalence of Salmonella as 1.5 and 1.1% in spices and 
herbs respectively with overall 3.0% incidence of B. 
cereus, C. perfringens and E. coli.71  Hara-Kudo et al 
reported in 2006 that black and red pepper were      
contaminated with Salmonella in spices imported to 
Japan.72  It follows that steps must be taken to reduce 
the potential pathogen load in spices and herbs in both 
fresh as well as dried varieties.  
 

Approaches to Decreasing the Contamination of 

Spices from Farm to Fork 

 
Since a majority of contamination occurs before the 
spices are harvested or processed, it is important to pre-
vent exposure of spices and herbs to the sources of mi-
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Year Pathogen Source Number of 
cases 

Reference 

2009-2010 Salmonella Montevideo Black and  red pepper 272 69 

2008 Salmonella Saintpaul Jalapeno peppers (Capsicum) 1500 73 

2007 Salmonella Rissen White pepper 87 74 

Selected foodborne outbreaks in recent years traced to spices in the US. 

(Continued on next page) 



croorganisms. The known sources of Salmonella are 
animals including poultry birds.  Restricting access of 
the animals including poultry birds to areas or the soil 
used for growing spices is very important. In addition 
we must realize that animal manure or organic compost 
used as a fertilizer can serve as a source of pathogens 
as well. There have been a few studies that have ex-
plored the effect of composting on the pathogen’s sur-
vival or inactivation.75  Guidelines in composting for 
fertilizers for human food productions need to take into 
account the potential for fecal contamination from do-
mestic and wild animals. The processes also need to 
address contamination by pathogens such as E. coli, 
Listeria and Salmonella, which are vegetative cells ver-
sus spore bearers such as B. cereus and C. perfringens.  
 
Enteric bacteria such as Salmonella and E. coli have 
variable susceptibility to drying, but are generally vul-
nerable to temperatures above 55°C maintained for at 
least 3 days. However, the spore bearers are not de-
stroyed at this temperature. To destroy the spores, tem-
peratures of 120°C are required. At such a high tem-
perature, the taste and properties of the spices and herbs 
are going to be significantly impacted.  One of the im-
portant measures to prevent the bacterial load or pres-
ence of pathogenic bacteria in the fertilizers of foods 
that are likely to be eaten raw is to choose the raw ma-
terial for compost carefully.  The herbs that are con-
sumed raw include fresh cilantro, fresh parsley, oreg-
ano etc. Care must be taken not to mix domestic or 
nongrazing farmland waste with grazed land waste dur-
ing composting. Most people are not even aware of the 
source for the organic compost that they are buying to 
grow their own herbs and spices in.  It is also very im-
portant for people who make their own compost from 
the vegetable and other waste material from their 
household to prevent access of wild or domestic ani-
mals including poultry to the compost site.  
 
The water used for irrigation is another source of these 
potential pathogens. While the concentration of the 
pathogens may be very low in the water used for spray 
irrigation, the persistence of Salmonella on the plants in 
significant quantity has been demonstrated in fresh 
herbs such as Parsley.68  Many of these herbs are used 
in the recipes as garnishing and not cooked at all. The 
organisms tend to persist in the leaves and stalks for 
many days post irrigation. 
 
Food Decontamination Procedures 

 

Since the outbreaks associated with spices have been 
reported more recently there has been a move in the 

food industry to decontaminate the spices, especially 
dry spices when they are marketed. A variety of meth-
ods have been used for decontamination of spices and 
herbs. Traditionally many microorganisms such as 
fungi die as a result of desiccation, hence herbs and 
spices were dried. This process increased their shelf 
life, however, as we have realized, many common 
pathogens such Salmonella and spore bearers survived 
desiccation. Hence more aggressive methods have been 
adopted. Large commercial manufacturers of spices 
have used two common modalities for decontamination 
of spices including the gaseous methods such as ethyl-
ene dioxide and irradiation of food with gamma irradia-
tion. 
 
Irradiation has been used since the 1990s for decon-
tamination of spices and seasonings. Irradiation of food 
commonly uses Cobalt 60 as the radionuclide as the 
source of gamma rays. The radiation dose limit for 
spices and seasoning (30 kilograys) as set by the US 
FDA is considerably higher than that approved for 
other foods such as fruit (1 kilograys) and poultry (3 
kilograys).76  Though, most manufacturers use much 
lower doses, typically up to 10 kilograys. The foods are 
not changed in nutritional value and they are not made 
dangerous as a result of the irradiation. The high energy 
ray is absorbed as it passes through food, and gives up 
its energy. The food is slightly warmed. If the food still 
has living cells, (such as seeds, or shellfish, or potatoes) 
they will be damaged or killed just as microbes are. 
This can be a useful effect. For example, it can be used 
to prolong the shelf life of potatoes by keeping them 
from sprouting. The energy can induce a few other 
changes. Horvothova, Suhaj and Polovka77 demon-
strated that at 5 to 30 kilograys black pepper, oregano 
and allspice (Pimenta diocica) changed in color only 
temporarily.  Brandstetter et al78 observed that at 10 
kilograys doses antioxidative properties of sage, thyme 
and oregano were not affected. Calcucci et al, however, 
did show a significant loss of ascorbate in black pepper, 
cinnamon, nutmeg (Myristica fragrans), oregano and 
sage. The carotenoids were also decreased in cinna-
mon, oregano, parsley, rosemary, bird pepper 
(Capsicum frutescens) and sage.79  Farkas has reviewed 
a variety of studies on irradiation at lower doses and 
comments that microorganisms treated with radiation 
with doses as low as 0.15-0.7 kilograys are more sus-
ceptible to environmental stresses and food processing 
treatments.80  The lowest possible doses to destroy the 
spores can be applied to minimize the loss of ascorbate 
or carotenoids. 
 
Irradiated foods need to be stored, handled and cooked 
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in the same way as unirradiated foods.  The rules of ba-
sic food safety must be followed during processing after 
irradiation to avoid recontamination because the irradi-
ated foods have fewer microbes of all sorts including 
those that cause spoilage.  They may have a longer shelf 
life before spoiling. The safety of irradiated foods has 
been studied in animals and people. According to 
CDC,81 extensive well-controlled trials utilizing animal 
feeding studies lasting for multiple generations in sev-
eral different species, including mice, rats, and dogs, 
showed there is no evidence of adverse health effects. In 
addition, NASA astronauts eat foods that have been irra-
diated to the point of sterilization (substantially higher 
levels of treatment than those approved for general use) 
when they fly in space. The safety of irradiated foods 
has been endorsed by the World Health Organization 
(WHO), the CDC and by the Assistant Secretary of 
Health, as well as by the USDA and the FDA.82 

 
Newer technologies in irradiation methodologies include 
electronic beam technology (e-beam) and X- rays. Both 
have been demonstrated to be effective, but are used less 
commonly. An older and more established, although 
more intrusive, method is gaseous method using ethyl-
ene dioxide. This method has been used since the 1960s. 
It is cheaper than gamma irradiation, but must be done 
effectively. It requires complete penetration of the spices 
and herbs to be decontaminated and must be aerated 
adequately, usually for 24 hours, to remove the residue 
and the odor. It also approved for spice blends except 
those that contain salt.  The presence of salt reduces its 
effectiveness.82 

 

Discussion 

The use of certain herbs such as oregano, rosemary and 
cinnamon for the preservation of food products has been 
effective for the prevention of contamination by        
microbes.  However, the addition of these herbs as well 
as garlic and ginger to meals during preparation can be 
equally effective for their broad spectrum bacteriostatic 
effects.  As demonstrated in the previous studies, ginger 
produced potent inhibitory agent for short-term preven-
tion of bacterial growth while the addition of oregano 
would be more advantageous for its long-term bacterio-
static activity.  All of these herbs are capable of inhibit-
ing the growth of Bacillus species, Escherichia species, 
Staphylococcus species, Salmonella species, Listeria 
species and Campylobacter species, which are the most 
common perpetrators of food borne pathogenic out-
breaks.  The synergistic effects of rosemary and oregano 
have been demonstrated to enhance their bacteriostatic 
properties.   
 

(Continued on  next page) 

Another important consideration is that many of the 
herbs are effective against antibiotic resistant strains of 
bacteria.  The number of antibiotic resistant strains of 
bacteria is on the rise in the US.  Finding agents that 
are capable of inhibiting their growth and preventing 
debilitating or life-threatening infections is essential.  
Another characteristic of antibiotics is that they have 
the potential to eradicate the normal flower in the GI 
tract.  Garlic, oregano, rosemary and ginger have been 
shown to have either no effect or promote the growth of 
symbiotic bacteria preventing adverse effects associ-
ated with the GI tract.   
 
In addition, herbs have immunostimulatory and antioxi-
dant effects.  Although some herbs are more potent 
than others, oregano, rosemary, cinnamon, ginger and 
garlic all promote T-cell differentiation and have other 
effects to enhance the overall immune function.  The 
positive attributes and immune enhancing potential are 
demonstrated in several studies.  This suggests that not 
only are these herbs bacteriostatic and bactericidal, but 
they may prevent transmission of the pathogen by in-
creasing immunoglobulins and lymphocytes.  Although 
lymphocytes are primarily associated with viral infec-
tions, lymphocytosis can be involved with the immune 
response to acute bacterial infections as well.83  Oreg-
ano enhanced dendritic cell activity, which can promote 
the growth of symbiotic bacteria while eliminating 
pathogens.84  The ability of herbs to enhance antioxi-
dant activity is essential due to the high levels of oxida-
tive stress observed during and illness. Therefore, these 
herbs have the ability to enhance the degradation of 
bacteria and promote the natural defenses of the body 
to eliminate the foodborne pathogens.   
 
Another way of inhibiting bacterial growth is through 
cooking.  Cooking with spices and herbs is recom-
mended for their medicinal value and prevention of 
bacterial contamination.  However, the style of heating 
the herbs needs to be taken into consideration.  Stir  
frying, grilling or cooking in the microwave can de-
stroy the therapeutic properties of herb rendering them 
inactive.  The addition of herbal components during the 
final few minutes of meal preparation or cooking at low 
temperatures can conserve their active components. 
 
As we see, foodborne illness in the US is most        
commonly caused by contamination of the food at the 
source.  Spices present are yet another source of these 
pathogens.  Imported spices with very little regulatory 
oversight at the source of growing, harvesting and 
processing present a potential hazard.  We have       
reviewed many outbreaks traced back to spices. The 
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major pathogen involved is Salmonella, but other    
bacterial pathogens such B. cereus and C. perfringens 
also deserve attention due their ability to form spores. 
These spores can readily survive many traditional proc-
essing methods such as drying and heating.  
 
The most reliable methods to eradicate these pathogens 
are ethylene dioxide and gamma irradiation.  Safety of 
these methods has been demonstrated in several     
studies.  Commonly contaminated spices are peppers of 
every kind and leafy herbs. Educating growers,        
harvesters and processors of methods to minimize the 
contamination from known sources such as animals is 
extremely important.  Special attention must be paid to 
the herbs that are used as garnishing such as parsley, 
oregano and cilantro leaves. Thus spices are very im-
portant in all the recipes that we enjoy, but we must pay 
attention to their potential to cause foodborne illness 
and take appropriate precautions. 
 

Conclusion 

 

In conclusion, spices are a viable means of enhancing 
the preservation of food products with their antimicro-
bial properties.  Garlic, rosemary, oregano, cinnamon 
and ginger are some of the most commonly used agents 
with potent antimicrobial activity.  These herbs further 
offer benefits to the host through their immunostimula-
tory and antioxidant activities, which may reduce     
susceptibility to foodborne illness. However, some 
spices such as black and red pepper or fresh cilantro, 
parsley and oregano are vulnerable to contamination by 
foodborne pathogens. Hence, care must be taken to 
avoid contamination from farm to fork by avoiding 
contact with reservoirs, inactivation during processing 
and safe handling of these spices.  Educating spice and 
herb growers, processors and consumers as well as the 
newer decontamination technologies available such as 
gamma-irradiation will play a crucial role in prevention 
of hazardous foodborne pathogenic contamination    
associated with spices and herbs.  It is important to note 
that cooking can reduce the number of antimicrobials 
on food, but it can also inhibit the medicinal activity of 
the herbs and spices.  It is the recommendation of the 
authors to add herbs and spices to a meal within the last 
three minutes of cooking and avoid frying, grilling and 
microwaving to prevent denaturing of the therapeutic 
contents.  It is imperative that every measure is taken to 
eliminate contamination of herbs and spices, since 
cooking cannot be relied upon to kill the foodborne 
pathogens. 

 

 

(Continued on page 75) 
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Weekend 22 May 3-4, 2014 Session 24 - Dermatology *New * Dr. Jonathan Williams 

Weekend 23 June 6, 7, 8, 2014 Session 25-26 - Neoplastic Disease & Cancer (Previously Sessions 22-23) *24-Hour Session* Dr. Ben Bowers 



*Every attempt is made to offer these seminars as publicized; however, we reserve the right to adjust seminar locations, dates, times, etc. due to circumstances beyond our        

control. Program continuation is contingent upon adequate attendance. No audio or video tape recorders are allowed, and no portion of the seminar may be reproduced in any man-
ner without expressed written consent. Pre-registration is required. Pro Health Seminars shall not be held responsible for any expenses incurred by registrar if a program must be 
altered and/or cancelled. Seminar fee is non-refundable. Credit cards will not be billed until we have the minimum number of attendees (20). If the Doctor is unable to attend after 
pre-registering and payment has been received, the seminar fee will be transferred to another Seminar (attended within 12 months of the original seminar) for an administration fee 
of $25. Any seminar fee not transferred and used within 12 months will be forfeited. 

  Dates ID #     Sessions and Topics Instructor 

Session 1 June 15-16, 2013 1001 - Introduction to Internal Disorders  Dr. Richard Davis 

Session 2 July 27-28, 2013 1002 - Evaluating the Internal Disorder Patient & Creating Care Plans Dr. Delilah Anderson 

Session 3 August 17-18, 2013 1003 - Comprehensive Exam Procedures for Internal Medicine Dr. Ben Bowers 

Session 4 September 28-29,13 1024-25 - GI Upper & Lower (Originally Sessions 24-25) Dr. Delilah Anderson 

Session 5 October 19-20, 2013 1006 - Blood Multi Chemistries (Originally Session 6) Dr. Ben Bowers 

Session 6 November 16-17, 13 1007 - Additional Blood Tests/Tumor Markers (Originally Session 7) Dr. Jeremy Thornton 

Session 7 December 14-15, 13 1008 - Blood Interpretation Workshop (Originally Session 8) Dr. Delilah Anderson 

Session 8 January 18-19, 2014 1017-18 - Immune Function and Autoimmune Disease (Originally 17-18) Dr Cindy Howard 

Session 9 February 22-23, 2014 1027A - Endocrinology I Dr. Brandon Lundell 

Session 11 April 26-27, 2014 1029  - Infectious Diseases, Emergency Disorders & Advanced Diagnostics *New * Dr. Ben Bowers 

Session 12 June 21-22, 2014 1009  - Cardiovascular Disease - Advanced Mgmt & Prevention (Originally 9) Dr. Bill Kleber 

Session 13 July 19-20, 2014  1010 -  EKG & Phonocardiograph (Originally Session 10)   Dr. Delilah Anderson 

Session 14 August 16-17, 2014 1019-20 - Common Diseases Affecting the Arterial System (Originally 19-20)   Dr. Ben Bowers 

Session 15 September 20-21, 14 1014 - Pulmonary Disease & Lung Function (Originally Session 14) Dr. Ben Bowers 

Session 16 October 25-26, 2014 1021 - Diagnostic Training for Cardio-Respiratory Disorders (Originally Session 21) Dr. Delilah Anderson 

Session 17 November 15-16, 14 1016 - Diagnosis & Detoxification of Hepatic & Renal Systems (Originally Session 16) Dr. Ben Bowers 

Session 18 December 13-14, 14 1011 - Pharmacognosy (Originally Session 11)  Dr. Dan Richardson 

Session 19 January 23-24, 15 1028 - Pharma Reactions  *New * Dr. Dan Richardson 

Session 20-21 February 21-22, 2015 1004-5 - Pelvic Classroom & Workshop (Originally Session 4-5) *NUHS 18-Hours* Dr. Cindy Howard 

Session 22 March 14-15, 2015 1015 - Geriatrics & Mental Health (Originally Session 15)  Dr. Rick Davis 

Session 23 April 18-19, 2015 1013 - Pediatrics (Originally Session 13) Dr. Cindy Howard 

Session 24 June 6-7, 2015 1030 - Dermatology *New*  Dr. Jonathan Williams 

Session 25 July 18-19, 2015 1022 - Neoplastic Disease & Cancer I (Originally Sessions 22)  Dr. Jeremy Thornton 

Session 10 March 15-16, 2014 1027B - Endocrinology II Dr. Brandon Lundell 

Session 26 August 22-23, 2015 1023 - Neoplastic Disease & Cancer II (Originally Sessions 23)  Dr. Ben Bowers 
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President Richard Nixon declared “war on cancer” in 
1971.  After 43 years I believe it is time for cancer or-
ganizations to come clean on the results of this "war". 
Because many of these organizations provide little 
more than fundraiser opportunities, who in the world is 
going to be truthful when we ask if we are winning or 
losing this war? Aren’t their paychecks at stake? In my 
opinion, if the war is being lost, most all need to lock 
their doors and go home. I get offended when I see ce-
lebrities like, Josh Groban, seeking donations (begging 
for money) for The American Cancer Society (ACS) on 
TV. However, he is like most Americans who feel that 
we are duty bound to assist large fund raising organiza-
tions like ACS to find a cure. To overcome dismal sta-
tistics, they seek well-known celebrities who are asked 
to raise yet more money, and I know that they believe 
they are helping. To me, however, this is a fairly trans-
parent tactic, and apparently it is working.  
 
Article after article are published about “Winning The 
War on Breast Cancer.” The statistics are compelling 
and seem to indicate that soon, breast cancer will be a 
thing of the past.  Of course, with billions of raised dol-
lars to invest, hyperbole exists in the halls of breast 
cancer research. Are we really winning the war on 
breast cancer? I don’t think you’ll ever convince the 
100 grandmothers, mothers, aunts, daughters or sisters 
that are either diagnosed or die every day in America 
from breast cancer that we are winning this war. Just 
like the paid celebrities, our robotic media just keep 
telling us that everything is going to be fine if we just 
have a few more dollars to “invest” in the war against 
breast cancer.  Of course, this is nonsense. Since de-
claring war on cancer, money and new drugs haven’t 
gotten us anywhere.   

It is my hope that we will start to deal with the subject 
of breast cancer more openly and honestly. We haven’t 
won the war and we know that. Despite this failure, 
fund raising organizations that purport to be concerned 
about “the cure” continue in business. One day, I sus-
pect, we will wise up and know that these organizations 
exist, to a large extent, to raise funds for the powerful 
pharmaceutical industry, as though they needed more 
money. Recently, researchers in Bend, OR and Seattle, 
WA, have discovered that the incidence of metastatic 
breast cancer is actually on the rise in younger women. 
Winning the war? Advanced stage breast cancer is now 
afflicting women aged 25 to 39. Amazingly, a short 
time ago, studies showed that this age group might 
forego annual mammograms because their risk of 
breast cancer is significantly less than older women. 
This breast cancer news is simply the tip of the iceberg, 
and I predict that the cancer industry will soon begin 
seeking help from the lay public rather than continuing 
to use statisticians to make it appear like the war on 
cancer is being won. In lieu of begging for cash, I be-
lieve begging for help may soon begin. And women 
aren’t the only ones statisticians and researchers are 
keeping in the dark. To put it mildly, our PSA “man 
test” doesn’t work. Unfortunately, I feel like the right 
hand of medicine has no idea what the left hand is do-
ing… especially when it is gloved.  
 

More than 1,000,000 women may have been unnec-

essarily treated and diagnosed using mammogra-

phy.   

                 The New England Journal of Medicine, 2012 
 

“More than 1,000,000 men have been over diag-

nosed and treated for prostate cancer.” 

                Richard Ablin, MD, developer of the PSA test 
 
It’s time to unveil the cause of cancer or the war will 
never be won, and you and I know that. We know that 
knowledge will ultimately prevail. Until such time as 
knowledge begins to surface, the promise of new drugs, 
better cancer imaging and earlier detection continues to 
instill hope and make headlines. Please learn to see that 
for what it is. Why, do you suppose, these young 
women are getting advanced stages of breast cancer? Is 
it an inflammatory disease? Is it diet? Is it increased 
antibiotics? Is it a weakened immune system? Is it a 
fungus? How about oxidative stress and emotional 
stress? Or Dental toxins? Let’s separate the facts from 
the marketing hype and see if perhaps we can figure 
this out without one dime of donator or pharmaceutical 
company money.  
 
1. In 2010, Harvard Medical School researchers pub-

(Continued on next page) 
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are too contaminated with fungi and mycotoxins to be 
used for table foods.”  
 
2. Do antibiotics cause cancer? “Certainly physicians 
would not believe such a risk exists for penicillin, an 
antibiotic given to billions of humans. However, it is, 
by definition a mycotoxin, and mycotoxins do cause 
cancer.”  
 
3. The American grain supply is “commonly contami-
nated” with mycotoxins.  
 
References:  
1) Council for Agricultural Science and Technology 

(CAST), Mycotoxins: Economic and Health 
Risks.  Ames, IA. Nov 1989 

2) Costantini, AV;  
3) JAMA, 2002; 287:425-427   � 

lished that alcohol of any kind increased a woman’s 
chance of getting breast cancer, but didn’t tell us why. 
 
2. In 2004, The Journal of The American Medical As-
sociation (JAMA) taught us that antibiotics increased 
the risk and incidence of fatal breast cancer, but failed 
to tell us why.  
 
3. In 2009, The International Journal of Cancer pub-
lished that a diet high in carbohydrates increased the 
risk of breast cancer, but why?  
 
Hmmmm….common factor in the above 3 studies is 
fungus.  With that said, you’ll never understand the role 
of proper diet in cancer without a general understand-
ing of the diet that parasitic fungi must eat. When most 
researchers see the word carbohydrate, they see grains 
like corn, wheat and sugar, and for the most part I agree 
with that, because grains probably make up most of the 
carbohydrates in the average younger woman’s diet. 
Many young women take many antibiotics. Young men 
and women of all generations still consider alcohol one 
of the major food groups. Again, I can see why each of 
these three papers was accurate… but how does this 
information help young women prevent breast cancer? 
It doesn’t, until it is properly interpreted within a fungal 
context. Once informed with this interpreted informa-
tion, she might wish to commit to change.  
 
When familiar with fungus, one immediately sees the 
commonality in all three of these research papers. 
Many fungi make poisonous substances called my-
cotoxins and each of these three papers expounds upon 
mycotoxin producing fungi, unbeknownst to cancer 
researchers. Even though the American Cancer Society 
(ASC) refers to mycotoxins as “genotoxic carcino-
gens”, they continue to hire celebrities to beg for 
money. If they’d use their own internal information and 
existing scientists, they wouldn’t have to beg anymore, 
because they would begin to understand the effect of 
fungus in developing cancer. Their war tactics would 
immediately change. You see, genotoxic carcinogens 
are capable of causing DNA damage and cancer, so it 
makes sense to me that breast cancer would logically 
ensue following exposure to mycotoxins. And chronic 
exposure like daily grains, daily alcohol or many 
rounds of antibiotics, would increase the risk of breast 
(or any) cancer. The proof, is in the pudding.  Let’s 
wrap this up with some factual breast cancer science 
that links mycotoxins with breast cancer.  
 
1. “Alcohol is the mycotoxin of the Saccharomyces 
yeast-brewer’s yeast. Producers often use grains that 
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The following general information has been supplied by 
the National Institute of Neurological Disorders and 
Stroke. For more information contact the Institute's 
Brain Resources and Information Network. 
 
The mother of Lukas B. received all of this information 
and more, and kept searching. She was not willing to 
accept the Tourette diagnosis, and doubted the ADHS 
label. Her personal description of the events reflects the 
situation (see below). Her critical assessment seemed 
right. 
 
Tourette syndrome (TS) is a neurological disorder 
characterized by repetitive, stereotyped, involuntary 
movements and vocalizations called tics. The disorder is 
named for Dr. Georges Gilles de la Tourette, the 
pioneering French neurologist who in 1885 first 
described the condition in an 86-year-old French 
noblewoman. 
 
Early symptoms of TS are typically first noticed in 
childhood, with the average onset between the ages of 3 
and 9 years. TS occurs in people from all ethnic groups; 
males are affected about three to four times more often 
than females. (ADHD is also more prevalent in males.) 
 
It is estimated that 200,000 Americans have the most 
severe form of TS, and as many as one in 100 exhibit 
milder and less complex symptoms such as chronic 
motor or vocal tics. Although TS can be a chronic 
condition with symptoms lasting a lifetime, most of the 
afflicted experience their worst tic symptoms in their 
early teens, with improvement occurring in the late teens 
and continuing into adulthood. 
 

Typical symptoms 

 

Tics are classified as either simple or complex. Simple 
motor tics are sudden, brief, repetitive movements that 

(Continued on page 81)   

involve a limited number of muscle groups. Some of the 
more common simple tics include eye blinking and other 
eye movements, facial grimacing, shoulder shrugging, 
and head or shoulder jerking. Simple vocalizations might 
include repetitive throat-clearing, sniffing, or grunting 
sounds. Complex tics are distinct, involving several 
muscle groups. Complex motor tics might include facial 
grimacing combined with a head twist and a shoulder 
shrug. Other complex motor tics may actually appear 
purposeful, including sniffing or touching objects, 
hopping, jumping, bending, or twisting. Simple vocal 
tics may include throat-clearing, sniffing/snorting, 
grunting, or barking. More complex vocal tics include 
the repetitive use of words or phrases. 
 
People with TS often report a substantial buildup in 
tension when suppressing their tics to the point where 
they feel that the tic must be expressed (against their 
will). Tics in response to an environmental trigger can 
appear to be voluntary or purposeful, but are not. 
 
Tics come and go over time, varying in type, frequency, 
location, and severity. Tics are often worse with 
excitement or anxiety and better during calm, focused 
activities. Certain physical experiences can trigger or 
worsen tics, for example tight collars may trigger neck 
tics, or hearing another person sniff or throat-clear may 
trigger similar sounds. Tics do not go away during sleep 
but are often significantly diminished. 
 
Most patients experience peak tic severity before the 
mid-teen years with improvement for the majority of 
patients in the late teen years and early adulthood.      
Approximately 10-15 percent of those affected have a 
progressive or disabling course that lasts into adulthood. 
 
Causes and associated disorders  

 

The cause of TS is unknown, but current research points 
to abnormalities in certain brain regions (including the 
basal ganglia, frontal lobes, and cortex), the circuits that 
interconnect these regions, and the neurotransmitters 
(dopamine, serotonin, and norepinephrine) responsible 
for communication among nerve cells. Given the often 
complex presentation of TS, the cause of the disorder is 
likely to be complex. 
 
Many individuals with TS experience additional 
neurobehavioral problems that often cause more impair-
ment than the tics themselves. These include inattention,  
hyperactivity and impulsivity (attention deficit 
hyperactivity disorder—ADHD); problems with reading, 
writing, and arithmetic; and obsessive-compulsive 
symptoms such as intrusive thoughts/worries and 
repetitive behaviors. 
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TS diagnosis 

 

The diagnosis of TS is based on symptoms and 
observation, and usually the diagnosis is made after the    
patient has experienced both motor and vocal tics for at 
least 1 year. Conventional medicine offers no specific 
blood, laboratory, or imaging tests for diagnosing TS. 
In rare cases, neuroimaging studies, such as magnetic 
resonance imaging (MRI) or computerized tomography 
(CT), electroencephalogram (EEG) studies, or certain 
blood tests may be used to rule out other conditions that 
might be confused with TS when the history or clinical 
examination is atypical.  Alternative therapies such as 
hair mineral analysis for the evaluation of chronic    
under-supplementation of nutrient elements or the 
diagnosis of toxic metal exposure are rarely considered, 
even though heavy metals such as lead or mercury are 
neurotoxins, known to cause ADHD.  Magnesium has 
been linked to the development of TS and ADHD. 
While conventional blood magnesium analysis rarely 
confirms the increased magnesium need of these 
patients, magnesium supplementation generally is 
effective in TS and ADHD patients. In fact, most 
children with nervous systems disorders benefit from 
magnesium therapy. One publication specifies that the 
evaluation of Magnesium levels in children with 
neurological problems through blood serum, red blood 
cell and in hair analysis found that 95% of those 
examined showed a magnesium deficiency, most 
frequently in hair (77.6 per cent). 
 
Conventional Treatment 

 

Conventional research rarely acknowledges nutritional 
therapy, and thus magnesium supplementation of 
ADHD or TS patients is not common medical 
treatment.  Stimulant medication such as Ritalin is far 
more preferred, but the controversies and side effects        
surrounding the use of stimulants has caused parents to 
be more critical and careful. 
 
Behavioral treatments such as awareness training and 
competing response training are frequently used to   
reduce tics. A recent NIH-funded, multi-center 
randomized control trial called Cognitive Behavioral 
Intervention for Tics, or CBIT, showed that training to 
voluntarily move in response to a premonitory urge can 
reduce tic symptoms. Other behavioral therapies, such 
as      biofeedback or supportive therapy, have not been 
shown to reduce tic symptoms. However, supportive 
therapy such as ergotherapy can help a person with TS 
better cope with the disorder and deal with the 
secondary social and emotional problems that 
sometimes occur. 

Genetics  

  

Evidence from twin and family studies suggests that TS 
is an inherited disorder. Although there may be a few 
genes with substantial effects, it is also possible that 
many genes with smaller effects and environmental 
factors may play a role in the development of TS. 
 
Genetic studies also suggest that some forms of ADHD 
and OCD are genetically related to TS, but there is less 
evidence for a genetic relationship between TS and 
other neurobehavioral problems that commonly co-
occur with TS. It is also possible that the gene-carrying 
offspring will not develop any TS symptoms. 
 
The gender of the person also plays an important role in 
TS gene expression. At-risk males are more likely to 
have tics and at-risk females are more likely to have 
obsessive-compulsive symptoms. 
 

General  prognosis 

 

Although there is no cure for TS, the condition in many 
individuals improves in the late teens and early 20s. As 
a result, some may become symptom-free or no longer 
need medication for tic suppression. Although the 
disorder is generally lifelong and chronic, it is not a 
degenerative condition. Individuals with TS have a 
normal life expectancy. TS does not impair intelligence. 
Although tic symptoms tend to decrease with age, it is 
possible that neurobehavioral disorders such as ADHD, 
OCD, depression, generalized anxiety, panic attacks, 
and mood swings can persist and cause impairment in 
adult life. 
 
Although students with TS often function well in the 
regular classroom, ADHD, learning disabilities, 
obsessive-compulsive symptoms, and frequent tics can 
greatly interfere with academic performance or social 
adjustment. After a comprehensive assessment, students 
should be placed in an educational setting that meets 
their individual needs. Students may require tutoring, 
smaller or special classes, and in some cases special 
schools. 
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All students with TS need a tolerant and compassionate 
setting that both encourages them to work to their full 
potential and is flexible enough to accommodate their 
special needs. This setting may include a private study 
area, exams outside the regular classroom, or even oral 
exams when the child's symptoms interfere with his or 
her ability to write. Untimed testing reduces stress for 
students with TS. 
 
The Case of Lukas B. 

 

Clinicians working in orthomolecular medicine will not 
be surprised by the outcome of this simple approach 
that would not have been applied had the mother not 
been insistent. As is often the case, the mother of Lukas 
went the general medical route, involving neurological 
evaluations and ergotherapy. The suggestion to place 
her son on Ritalin caused her to evaluate alternative 
options. This is her personal description of events: 
 

Lukas B, DOB 9.6.2006 

 

September 2011: for the first time we noticed tics such 
as repeated blinking and throat-clearing. Ergotherapy 
was started at the recommendation of the preschool 
teachers and the family physician January 10, 2012: IQ 
Test recommended through Preschool. Result = IQ 115 

March 6, 2012: Visited neurologist. Diagnosis: 
Tourette & AHDH. Recommendation: Omega 3 fatty 
acids and Ergotherapy.  If problems continue, Ritalin 
will be prescribed. Omega3 given for several months, 
without improvement. 
 
May/June 2012: severe tics in form of throat-clearing 
and eye rolling (until we only saw the white), 
occasional  flapping of arms. Visited naturopath who 
prescribed homeopathy and Bachblueten. No real 
change in symptoms and behavior. 
 
August 24, 2012: visit to child psychologist. Diagnosis: 

Asperger Syndrom & temporary Tics. ADHD, Tourette 
excluded!  Recommendation: continue Ergo therapy 
once weekly (as had been followed since Sept. 2011) 
 
December 14, 2012: visited child neurologist. 
Diagnosis, Asperger Syndrome & temporary Tics. IQ 
above normal average. ADHD & Tourette excluded. 
Recommendation: Ergotherapy and behavioral therapy, 
no medication! 
 
January 29, 2013: hair analysis through friend’s 
recommendation. (see Table 1).  Nutritional program: 
Calcium, taken in the morning and at lunch, 
Magnesium taken in the evening after dinner, Amino 
Power, 3x daily (which is a multivitamin/mineral/
amino acid complex in powder form) and B-Vitamins 
(such as HypoB50). 
 
March 2013: Tics (almost) gone! 
 
Table 1: Hair analysis results 
 

(Continued on next page) 
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Summary: 

 

The hair analysis report showed no toxic burden but  
marked deficiencies of nutrient elements including 
magnesium. The nutritional program implemented 
alleviated symptoms within two months. The boy 
remains active, parents (and teachers) are grateful. 
School progress is good. 
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Homeopathy may possibly be the single most misused 
and misunderstood word in the entire field of holistic 
health. It is commonly (but incorrectly) used to mean 
holistic, alternative health, nutritionally related, 
herbology, or to apply to vitamin and mineral 
supplements. Very often it is used to refer to those who 
treat illnesses with the use of diet changes and 
nutritional supplements. None of these uses of the word 
homeopathy or homeopath or homeopathic is even 
remotely correct, accurate, or appropriate. Homeopathy 
is a separate and distinct medical science and is not a 
part of the fields of allopathic medicine, nutrition, 
naturopathy, herbalism, aroma therapy or any other 
modality excepts its own. It is certainly possible for 
practitioners in these other fields to have studied 
homeopathy and even for some of them to have 
become practicing homeopaths but there is no other 
connection. 
 
What is homeopathy? What is a homeopath? How does 
homeopathy work? Does homeopathy work? What are 
homeopathic remedies? How are homeopathic 
remedies made? What is the difference between 
classical homeopathy and complex or combination 
homeopathy?  What is a homeopathic proving? What is 
a repertory?  What is a Materia Medica? 
 
The preceding questions are the focus of this article and 
I hope that in the paragraphs that follow, I will be able 
to provide you with a much better understanding of 
homeopathy than you currently possess. Please read on 
so that you will never again use the word homeopathy 
in place of the word holistic. Please give this article to 
your clients, patients, and friends so that they too can 
better understand homeopathy. Hopefully, with this 
new knowledge, they will reduce their incorrect use of 
the word, while at the same time increasing their actual 
usage of homeopathy medicine itself. 
 
Let me begin by saying that teaching you to use 
homeopathy is NOT the purpose of this article.  If you 
wish to learn homeopathy, you will need a great deal 
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more time and effort than it will take you to read what I 
have written here. Thinking you can learn homeopathy 
from a short article would be as silly as reading an 
article in a medical journal or even a few books, in 
order to become a physician. Homeopathy is both 
simple and extremely complex. Most of the best 
homeopaths will generally admit that if they continue 
studying for the rest of their lives, they might learn to 
be as good a homeopath as they would like to become. 
I myself enrolled in a three year residential training 
program in classical homeopathy, but alas, at the end of 
the three years, I felt as though I knew less than when I 
began. It was not because I did not learn a great deal 
during those three years, since indeed I did. It was 
simply that I discovered just how much more there was 
to know and therefore what a tiny percentage of this 
new larger whole, I had just succeeded in learning. This 
might make homeopathy sound so complicated that you 
do not ever want to start your training. Nothing could 
be further from the truth. You can quickly learn enough 
about using homeopathic first aid, that you will be able 
to help your family in ways you never imagined and 
without the use of toxic drugs. If you are a health 
practitioner, you can quickly learn ways to help many 
of your patients with remedies like Arnica, Hypericum, 
Chamomilla, lLdum, Apis, Staphysagria and many 
others to greatly improve the results you get in certain 
conditions with your patients. So read on and begin 
your education. After all, you have to start somewhere. 
 
If later, you would like to learn even more and at your 
own pace, I recommend the various instructional videos 
from www.LearnHomeopathyNow.com.  
 
The founder/discoverer of homeopathy was Dr. Samuel 
Hahnemann, a physician and chemist. He was born in 
Germany in 1755 and died in 1843. In those times, 
living to the age of 88 shows me that he knew a thing 
or two about health. Dr. Hahnemann received his 
medical degree at the age of 24, but soon realized that, 
similar to the medicine practiced today, doctors often 
created more problems then they helped, and rarely 
truly cured anyone of disease. (Note: only our bodies 
can actually cure a disease) 
 
Hahnemann discovered and expanded on the principle 
of like cures like which is the main doctrine or 
principle of homeopathy. In simplistic form this means 
that a substance which will cause a certain set of 
symptoms (often referred to as the symptom picture) in 
a healthy person, will help heal these same symptoms 
in the ill person, hence, phrase “like cures like.” At first 
examination this may seem preposterous or at the very 



least, extremely difficult to accept. When examined 
more closely however, this principle begins to get 
extremely interesting. Hahnemann first experimented 
with Cinchona bark, a treatment for malaria, and found 
that it produced in him, a healthy person, the chills, 
weakness, and sweats that are common to the actual 
illness of malaria. Hahnemann found that diluted and 
potentized concentrations of other substances could 
also cure the same symptoms in the ill person that they 
would cause in a healthy person. His major work on 
homeopathic philosophy and treatment was (and is) 
called the Organon of Medicine and was continually 
updated and republished throughout his life. The final 
6th edition was actually published 75 years after his 
death and was based on his final notes and writings 
toward the end of his career. 
 
What is homeopathy? Simply put, it is the science of 
treating any health related problem or condition, be it 
physical or emotional, by making use of homeopathic 
remedies based on the like cures like principle. When I 
say any problem, I am not being over expansive in my 
description. Homeopathy is being used to treat all 
manners of disease and un-health. Many homeopaths, 
for instance, specialize in the treatment of emotional 
disorders, so homeopathic treatment is not restricted to 
any particular form of health problem. On the contrary, 
a homeopath is generally looking for the remedy that is 
the “similimum,” or the exactly correct homeopathic 
remedy for each patient. The premise of homeopathic 
prescribing is that if the exact remedy or similimum is 
found and used correctly, the individual will slowly 
heal on all levels and in all ways. This philosophy is 
extremely difficult for most non-homeopaths to accept. 
In fact, it is almost impossible for physicians trained in 
our allopathic drug based medical modalities to accept. 
The idea that a patient’s various and sometimes 
numerous emotional and physical ailments can all be 
addressed by little pellets of a certain homeopathic 
remedy is mind-boggling. Nonetheless, this is what has 
occurred with untold millions of patients around the 
world who have sought out and found a good 
homeopath. For some, the movement towards better 
health is rapid, while for others it may take many 
months or even years. Our bodies do not heal 
immediately from problems that have plagued us or 
have been developing or progressing for many years or 
decades. Often, during the homeopaths search for the 
correct remedy, many different remedies may be used 
over an extended period of time. This could cover 
many months or many years during which time the 
patient is most often continuing to improve. No form of 
medicine is an exact science, but at least with 
homeopathy, symptoms do not get suppressed, they get 

addressed and slowly (or sometimes quickly) reduced 
or eliminated (healed). In addition, unlike many 
pharmaceutical drugs, homeopathic remedies do not 
cause any long term or permanent side effects.  
 
There are so many thousands of remedies and 
numerous intricacies of each, that finding the correct 
remedy for major health problems takes a great deal of 
experience and training. Please do not get discouraged 
by what I have just said. The use of homeopathy for 
first aid around the house is a great deal easier to learn. 
Treating your family or patients for things such as 
insect bites/stings, nausea, teething, fevers, bruises, 
headaches, recovery from surgery, improved healing, 
broken bones and much, much more, may be learned 
from some of the books I reference at the end of this 
article. More importantly, the knowledge you will gain 
from reading these books and utilizing homeopathy in 
your life can be both rewarding, time saving, money 
saving, pain saving, and possibly even life saving. Just 
remember not to consider yourself a homeopath simply 
because you have read a book on homeopathy and have 
helped a number of patients or family members with 
various injuries or health problems. 
 
A proving is what is carried out in order to determine 
the symptom picture for a particular homeopathic 
preparation called a remedy. A number of people are 
given a particular remedy, and then for a number of 
days, weeks, or months, they must record every 
symptom that they experience which is not normal for 
them. This is complicated and would include things 
such as what types of dreams they had, any itches or 
twitches, vision problems, emotional changes, fevers, 
temperature abnormalities, headaches and a great deal 
more. They must be in contact with a supervisor, often 
daily, since it is generally easier and more accurate if a 
professional is asking them questions, to be sure to 
extract every little difference and nuance in their life 
that shows up during the proving. 
 
All of these symptoms from the group of “provers” are 
recorded and carefully cross-referenced to form the 
symptom picture for that remedy. Please do not think it 
is as simple as I have just described, it is not. In fact, 
almost every part of this article is in a simplified and 
condensed form. There will be a number of books and 
other references listed at the end of this article for those 
readers interested in gaining more information about 
the fascinating field of homeopathy. 
 
What are homeopathic remedies? Any substance 
whether it is of animal, vegetable, insect, or mineral 

(Continued on next page) 
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origin can be made into a homeopathic remedy. There 
must generally be a proving done so that homeopaths 
understand what to use the remedy for, but the list of 
possible substances is endless. Bee venom, tarantulas, 
pus, Echinacea, lead, mercury, arsenic, table salt, dogs 
milk, etc, ad infinitum. These are but a tiny few of the 
remedies listed in the homeopaths master reference 
book called the Materia Medica.  
 
How are homeopathic remedies made? This is 
actually done in a very regimented but simple manner. 
The correct method begins by making a mother 
tincture, by mixing the substance being used with a 
diluent such as water, grain alcohol, or a mixture of the 
two. For example the herb Arnica is often used as a 
remedy in homeopathy. If the flowering heads of an 
arnica plant were ground up and soaked for a number 
of days in a water and alcohol solution so as to extract 
the active ingredients of arnica, this mixture would now 
be a called a mother tincture or herbal concentrate. This 
concentrate would then be filtered or strained to 
remove the plant parts. In order to sequentially dilute 
this herbal tincture into a homeopathic remedy, the 
following procedure might be followed. One ounce of 
this Arnica tincture would be added to nine ounces of a 
solution made up of 50% grain alcohol and 50% 
distilled water. This diluted solution would then be 
succussed (rapped firmly against a surface such as a 
book) 100 times in order to imprint the energetic force 
of the arnica into the molecular structure of the liquid. 
This solution is now referred to as being a 1X potency. 
One, because it is the first dilution from the mother 
tincture and X to represent the decimal or 10th or one 
part in nine of the dilution for the Roman numeral X. 
The same procedure continues in order to get higher 
potencies. For example one ounce of the 1X solution is 
then added to nine ounces of the diluent (the 50% 
alcohol and water mixture). This second dilution is 
succussed 100 times and is labeled Arnica 2X and so 
on continually till the 6X, 12X, 30X or greater is 
reached depending on what homeopathic potency is 
desired. If, instead, you began by diluting one ounce of 
mother tincture in 99 ounces of diluent then the first 
dilution would be a one hundredth or centesimal 
dilution and would be labeled 1C for first centesimal 
dilution.  C being the roman numeral which represents 
100.  This in turn would be continued to get higher 
centesimal or “C” dilutions. 
 
You can see that although the procedure is both 
straightforward and simple, it gets extremely time 
consuming. The fact that we can purchase the 
necessary remedies pre-made is essential, considering 
how many remedies are in general use today. After a 
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remedy is made, it may be absorbed into small pellets 
or sugar pills so as to be sold and used in that form or 
may be kept and used in it’s liquid form. Storage and 
shipping is easier in pills or pellets and leakage or 
evaporation is no longer a problem. Both liquid and 
pellet forms of remedies are used throughout the world. 
Some homeopathic remedies are referred to as the 
polychrest remedies. These are the ones which are used 
the most frequently, have been well proven, and whose 
effects are the most well documented and understood 
by homeopaths around the world. 
 
Does homeopathy really work? This is a question that 
has been discussed, argued, researched and written 
about for a very long time. In my view, to ask if 
homeopathy really works is no longer a valid question. 
It is as silly a question as to ask whether Acupuncture 
or Ayurvedic medicine really work. The answer to all 
three questions would have to be a resounding yes. 
They have all been used on numerous thousands, or 
more accurately hundreds of thousands (actually 
millions), of patients around the world. They have all 
been thoroughly studied and have been instrumental in 
the healing of large percentages of the populations of 
various towns, cities, and in some cases entire societies. 
Like the extremely new field which we today call 
allopathic or drug based medicine, none of these other 
fields of medicine is able to cure every disease or 
alleviate every symptom. The difference is that of these 
four, only modern allopathic or drug based medicine is 
well documented to be killing over 100,000 U.S. 
citizens every year between dangerous and/or 
unnecessary surgeries and deadly prescription and non 
prescription drugs and drug interactions. The 
Hippocratic oath of “First Do No Harm” appears to be 
being violated by the vast majority of medical doctors 
in practice today. Homeopaths, Naturopaths, 
Nutritionists, etc., appear to be the real health 
professionals who are actually working within the 
boundaries of the Hippocratic oath. 
 
My own personal opinion, and that of many thousands 
of other health professionals, is that homeopathy works 
extremely well when used correctly. In addition, 
homeopathy does not have the deadly side effects of 
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the numerous drugs currently being prescribed by many 
physicians and which are taken by the handful by many 
millions of their patients.  
 
You will never hear a news report that some properly 
prepared homeopathic remedy, has been taken off the 
market, because it caused too many deaths from heart 
attacks, liver or kidney failures, strokes, or any other 
deadly reaction.  The greatest problem appears to be 
that bad science is abundant in our culture and even in 
our medical journals.  This makes it all too simple for 
someone to seemingly prove that homeopathy does not 
work, and simply disregard all the better done studies 
which show the opposite. 
 
How does homeopathy work? This question is a great 
deal more difficult to answer. Even in modern times, 
there is a vast amount of information that we do not yet 
know. In many cases, we teach things as facts in our 
schools and universities as well as in medical schools, 
that are later proven false. It is universally accepted, for 
example, that we do not understand all of the ways in 
which aspirin works. There are still many different 
premises on how and why we age. Our knowledge of 
endocrinology is far from complete and the current 
cutting edge research on the role of RNA (not DNA) in 
healing is fascinating. Gravity is still poorly 
understood.  If you take a few days and read the 
information in the PDR (Physician’s Desk Reference) 
for a few hundred approved drugs, you may be 
surprised to see how many list mode of action as 
unknown and yet they are approved and used daily.  
Many things about the human body and its plethora of 
complex biochemical, electrical and frequency based 
interactions are still well beyond our grasp. Should 
people stop living just because we do not yet 
understand all there is to know? Should we stop using 
aspirin just because we do not fully understand it? The 
best rule will always be first do no harm. If we actually 
stick to this rule, then we would continually investigate 
all possible methods of healing even if we cannot fully 
elaborate on exactly what is taking place. United States 
Government studies have shown that over 50% of 
drugs and surgical procedures have never been proven 
to do what is claimed for them, but they continue to be 
used every day. Many drugs and surgical procedures, if 
medicine were to do only honest, ethical non-political 
and non-profit based research, would cease 
immediately. 
 
It is believed by many scientists that all life is energy. 
Ki, Chi, Qi, Prana, and other words in other languages 
are used to designate the esoteric term of life force 
energy. If we temporarily accept that we are in fact 

electrical beings, run and affected by energies, then 
homeopathy becomes a bit easier to fathom. The body, 
human or otherwise (animal, bird, fish, reptile, etc.) has 
millions of electrical energetic forces which continually 
act within it and upon it, helping it to live, or in essence 
actually are its life. Since energies react with one 
another, then every food, herb, water, sound, poison, 
emotion, etc., will in some way effect any living 
creature or plant in its proximity, since they are all 
forms of energy.  
 
Homeopathic remedies are made by sequential dilution 
and succussion as previously explained. The energy of 
the remedy has been imprinted into the molecular 
structure of the liquid solution and will then be released 
and begin to act upon the living animal or human which 
takes or is given the remedy. This is a vibrational 
energy, and it may act in a more subtle manner than 
magnetism, infra red heat, or gamma radiation. In fact, 
many low dose (6 or 12X and 6 or 12C) remedies, do 
not generally have any noticeable effect unless there is 
an appropriate problem in the organism for their energy 
to act upon. In other words, if you take a low dose 
homeopathic remedy to treat a problem, and you have 
chosen an incorrect remedy, there will generally be no 
corresponding set of symptoms and there will be no 
detrimental (or beneficial) effect noticed. It is for this 
reason that homeopathy is so safe to use and to learn. 
The remedies sold in drug stores and health food stores 
are generally low potencies and therefore not harmful if 
you prescribe them for yourself or your family 
incorrectly. When you choose the correct remedy, 
however, the results can seem miraculous. 
 
Two of the most important books for the professional, 
or even the serious amateur homeopath, are the 
Materia Medica and the Repertory. There are many 
different versions of each written by various authorities 
in the field, both past and present. 
 
A Materia Medica is a book made up of a compilation 
of the reported symptoms from the provings of 
thousands of homeopathic remedies. It is arranged by 
organ system under each remedy and is used by every 
homeopath in order to help find the correct remedy for 
a particular symptom picture. There are quite a few 
materia medicas and various homeopaths prefer one or 
more over others. Page through one in a homeopathic 
pharmacy or bookstore to get a better understanding of 
just how complex and thorough they are and the kind of 
information they contain. The first time you try to use a 
materia medica, it will seem overwhelming, but 
without one, it is impossible to truly practice 

(Continued on next page) 
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homeopathy other than basic first aid. Most good 
homeopathic first aid books or other beginner books on 
the subject will have a useable but extremely 
abbreviated materia medica. 
 
A Repertory is the other important book for the 
practicing homeopath. While the materia medica lists a 
homeopathic remedy and then gives every single 
symptom associated with its use, the repertory is quite 
different. This equally voluminous work, first lists the 
symptom (you are looking to treat) and then gives you 
all the possible remedies which may be associated with 
the treatment of this symptom. As with the materia 
medica, there are quite a few different repertories for 
which homeopaths show their various preferences. You 
will be just as overwhelmed the first time you try to use 
a repertory, as you are with your first experience using 
a materia medica. Many good beginner books and first 
aid books on homeopathy will contain a very useable 
but extremely abbreviated repertory. 
 
If you decide to expand your knowledge past what you 
gain from reading a few beginners books on 
homeopathy, you will most definitely need to purchase 
at least one repertory and materia medica. If you truly 
get into the field, you will end up owning a number of 
each for their variations, as well as possibly $500 to 
$5000 dollars worth of homeopathic computer 
programs. As I emphasized before however, neither of 
these two special books, nor the expensive computer 
software, is required in order to begin your instruction 
and make good use of homeopathic first aid for your 
patients or family members.  
 
The LAST thing I want to do is to discourage anyone 
reading this article from getting your feet wet. This is a 
fascinating field and can be used in your office or your 
home to great benefit. Actually, I encourage you to 
please get your feet wet soon. Just pick up a couple of 
the beginners books I recommend at the end of this 
article. To me, one of the important aspects of using 
homeopathy, is that it seems to be generally accepted as 
not being harmful during pregnancy. There are a 
number of books specifically on this topic and besides, 
treating a woman during pregnancy with 
pharmaceutical drugs should rightly terrify any 
reasonable physician or expectant mother due to all the 
possible unknown effects of the drugs on the 
developing fetus and for the rest of its life! 
 
This last part of my article will be a discussion of the 
difference between Classical homeopathy and what is 

often referred to as complex homeopathy. I will try 
to be as open minded and accurate as possible, 
since I am in the business of education as well as in 
the practice of helping people get well. This topic 
is often one which promotes heated discussions, 
since most professional homeopaths feel that 
complex homeopathy is either bogus, an incorrect 
use of homeopathy, misuse of homeopathic 
principles, or not homeopathy at all. I will attempt 
to stay somewhat clear of this argument as I 
explain the differences. I will however give some 
of my observations as well as the observations 
made and expressed to me by some of my mentors 
and teachers which are long time classical 
homeopaths, many of whom are MD’s.  
 
In general, the professional practice of homeopathy 
is that of “classical” homeopathy. This is to say 
that if you see a professional homeopath, he or she 
will most likely be practicing what is referred to as 
classical homeopathy. You will generally have a 
one to three hour intake or first consultation, during 
which you will give the homeopath a tremendous 
amount of information about yourself. With this 
information, the homeopath will develop a 
symptom picture and either at that time, or a day or 
two later, the homeopath will determine what 
remedy he or she believes is correct for you. Most 
often, you will be instructed to take a dose of this 
remedy in a particular potency, either one time 
only, or once a day for two to three days, and then 
wait to see how it affects both you and the 
symptoms for which you sought their help (as well 
as many additional symptoms which came up 
during the initial consultation but which may not 
have been part of your reasons for seeking help). 
The amount of time which may pass during this 
waiting and reporting period may be as short as a 
few days, but is more often a number of weeks and 
could easily be many months. Homeopathic 
remedies can continue working and balancing the 
body energies for a very long time before they 
cease to be effective (unless they get antidoted). 
During this time, the homeopath will generally not 
want to switch you to another remedy or re-dose 
the one you were given, so long as they believe it is 
still pushing you in the direction of cure. 
 
When working with a classical homeopath, you 
will probably be instructed not to consume any 
foods or participate in any activity which it is felt 
might antidote the effects of the remedy they have 
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prescribed for you. There is some disagreement as to 
what can, may, or may not antidote (stop or interfere 
with) the curative effects of homeopathic remedies. A 
few of the items on this list include coffee, menthol, 
strong mint flavored foods, radiation or chemotherapy, 
acupuncture treatments, steroids, and certain other 
drugs. 
 
Complex homeopathy is the use of remedies that 
contain more than just one single homeopathic 
substance or potency. Often they may contain a 
combination (and are also called combination 
remedies) of as many as 3-15 or more different single 
remedies together in one bottle. There may even be a 
number of different potencies of some of these 
remedies. (Note a product containing a number of 
different potencies of the same homeopathic 
substances is called a homaccord). Complex or 
combination homeopathic remedies have been 
formulated for many different uses. Health food stores 
and pharmacies generally carry remedies labeled for 
colds, headaches, nausea, constipation, teething, 
etcetera. If you looked up any of these symptoms in a 
repertory you would find numerous different remedies 
listed as possible treatments for the problem. Since a 
persons headache, for example, might be different in 
many ways from the headache that another person has 
(different type, area of head, quality of pain, time 
headache is felt, things which make it better or worse, 
etc.) a different remedy might be correct for each 
headache. The combination remedies try to include 
many of the possible substances for a wide variety of 
possible headaches. The premise is that the correct 
substance will help effect a cure or alleviation of 
symptoms. The incorrect substances, when used in low 
potencies, are thought to simply not do anything since 
there is no similar vibratory problem for them to act 
upon. In many cases these combination remedies may 
work very well while in others, they will not work at 
all. The classical homeopath might say that the correct 
remedy simply was not there or that the other remedies 
got in the way or altered the effects. 
 
Another common use for complex (combination) 
remedies is for drainage and detoxification. I have been 
to numerous seminars regarding the use of 
homeopathic drainage formulas and they have all been 
complex or combination remedies. An example might 
be the use of potentized (homeopathically diluted and 
energized) dilutions of pesticides or possibly cleaning 
chemicals which are then used to slowly help prompt 
the cells of the body to release these same toxins which 
have built up from prior environmental exposure. 

It has been my own experience that this is one of the 
best ways to help slowly reduce the toxic load for those 
who are environmentally sensitive. Being able to aid 
the body in prompting the slow and controlled release 
and elimination of these toxins gets me the best results 
when working with this particular condition in my 
practice. 
 
A number of medical doctors who are practicing 
homeopaths have all made similar observations 
regarding complex drainage remedies. I have 
personally attended many professional seminars where 
professional homeopaths lectured in regard to the 
following information. Their observations were that 
when seemingly properly prescribed homeopathic 
remedies did not seem to be working, it was often due 
to some form of toxic energetic blockage in the patient. 
After using homeopathic drainage products first, a 
number of their remedies would then have the desired 
effects and healing would begin. Each of these 
physicians related to us (the seminar participants) that 
as classical homeopaths, they had been warned against 
the use of combination remedies. They all admitted that 
when they finally opened their minds and became 
willing to at least try the complex drainage remedies, 
their beneficial treatment results increased 
exponentially with many patients and they are glad they 
had been willing to go against their original training.  
 
Always remember, the mark of a great practitioner is 
the willingness to admit they do not know everything 
and that in fact they may even be wrong regarding one 
of their main principles or beliefs. After making this 
admission, they must then be willing to stretch their 
beliefs and try new ideas or products. While keeping 
the first do no harm requirement in the forefront, many 
new products and procedures can be investigated. I 
myself strive to keep my open mind seated firmly 
beside my scientific and skeptical mind. I must also be 
careful not to allow my ego or assumed knowledge to 
prevent me from experimenting with new products that 
I do not believe will work, or I can no longer find those 
few that actually do. 
 
Having taken a three year program in classical 
homeopathy, I have a much greater respect for its 
abilities than I had previously. Although I continue to 
practice mostly Traditional Naturopathy and all its 
variations, I sometimes refer patients to a classical 
homeopath if I feel it may be helpful. Possibly, one 
day, I will begin to use more classical homeopathy in 
my own practice. Currently I use it mostly during 
pregnancy. 
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Please learn about, and begin to practice, homeopathic 
first aid for your patients and your family. It is a 
fascinating science that may change your life. 
 
READING LIST WITH BRIEF DESCRIPTIONS 
 

Impossible Cure  

by Amy Lansky 
An excellent book enplaning homeopathy 
 

Family Guide to Homeopathy  

by Lockie  
Easy to understand. One of my favorites for general 
family information. 
 

Homeopathic Medicine at Home 

by Maesimund Panos MD & Jane Heimlich  
This is an excellent beginners book. It is well indexed 
so that you can immediately find the symptoms and the 
descriptions of possible remedies. A very good first 
book especially for someone who is not interested in 
learning about homeopathy, but would like to try using 
it with their family.  
 

Homeopathic Remedies  

by Asa Hershof, ND 
This is another favorite beginners book. Very easy to 
use and to locate remedies with good descriptions of 
the variations and excellent charts. 
 

The Peoples Repertory  

by Luc De Schepper MD, PhD, Lac 
This is one of my favorite beginners books, but only if 
you want to learn a bit more about homeopathy. There 
is no index and the table of contents is brief and 

inadequate. With that said, it is a great book. Luc is a 
well respected though sometimes controversial 
homeopath. He is also a teacher and seems to have laid 
out the book with that in mind. In order to get the great 
benefits that this book has to offer, you need to put in a 
little time. You should take a pen and a colored 
highlighting marker and read through the book. 
Highlight anything you want to be able see quickly, and 
make your own index at the beginning of the book with 
the important page numbers and the information to be 
found on those pages. This may sound like a nuisance, 
but it will teach you a great deal and this book will 
then become a treasured reference. 
 

Everybody’s Guide to Homeopathic Medicine  

by Stephen Cummings & Dana Ullman 
Another good beginners book with a great deal to offer 
 

Homeopathy for the Modern Pregnant Woman and 

Her Infant  

by Sandra Perko (expensive professional book)  
The best I have found on the subject. 
 

Homeopathic Medicine for Children and Infants  

by Ullman  
An excellent parents guide to using homeopathy 
 

Homeopathy for Pregnancy, Birth, and Your Babys 

First Year  

by Miranda Castro 
Because this is one of the few excellent books on this 
particular area of homeopathy, I felt I needed to list it 
for those readers for whom it is currently appropriate.
� 
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ALLERGIES (continued from page 53) 

 
(genetically altered) foods, their possible allergenicity 
is certainly a current topic of controversy. 
 

The IgE-mediated allergy is the one responsible for 
anaphylactic shock and even death.  Response to such 
allergens is immediate, or at least occurs within a few 
minutes.  Therefore, IgE allergies are often not difficult 
to identify, especially if they are from food or a bee 
sting.  Also, laboratory analysis of a blood sample can 
identify a high total IgE, provided the individual has 
been exposed to the sensitizing agent within the last six 
weeks.   
 

Even though the intradermal injection (skin scratch 
test) of extracts of the suspected allergen has long been 
reported to lack scientific validity because it is often 
not reproducible, it continues to be a popular testing 
procedure among traditional allergists.   
 

House dust, cat dander, dog dander, house mites and 
mold tested by intradermal methods are commonly re-
ported IgE allergens.  A diagnosis of allergy to that 
specific substance is confirmed if a welt occurs around 
the injection site.  If we think about it, though, the first 
line of defense is broken as something completely for-
eign to the body is placed under the skin.  Some would 
say that if a reaction does not occur under those cir-
cumstances, we should consider a faulty immune re-
sponse.   
 

IgE reactions are often caused by inhalants (less often 
by foods), produce an immediate reaction, and can be 
fatal.  IgG reactions are always from foods (never inha-
lants) and can be delayed.  In fact, a reaction caused by 
IgG antibodies rarely occurs in less than 12 hours and 
more commonly 24-48 hours later.  In fact, some re-
ports state the IgG reaction may be delayed for up to 72 
hours.  This makes it a little tougher to track down. 
 

During the 1940s, the field of allergy was advanced by 
Dr. Theron Randolph, who first advanced the IgG the-
ory.  By placing arthritic patients on a hospitalized fast, 
he found that 80% of the time their improvement was 
not due to not eating, but rather to not eating the foods 
that triggered the symptoms. After their symptoms 
cleared, he began reintroducing foods, one by one, until 
the allergens were identified.  It seems after the body is 
cleared, and the offending food is reintroduced, the 
symptoms occur in several minutes, rather than after 
many hours. The pulse rate would increase significantly 
within 30 minutes to 2 hours.   
 

I have appreciated Dr. Randolph’s early work with 

food allergens for about 20 years.  Recently, I was giv-
ing a report of findings for a food allergy test and ex-
plaining the rotational diet to a older patient when he 
remarked that another doctor, a Dr. Randolph, had rec-
ommended the same type of program many years ear-
lier.  I asked if the doctor’s first name was Theron and 
he immediately said, “Yes.” 
 

We find that nearly every health problem can be caused 
or exacerbated by food allergies.  Ulcerative colitis, 
Crohn’s disease, cardiac arrhythmias, arthritis, mi-
graine headaches, chronic fatigue syndrome, and fi-
bromyalgia are just a few of the conditions in which we 
have seen significant improvement when we identify, 
then eliminate offending foods.    
 

There are now several excellent laboratories capable of 
testing for IgG food allergens.  After the suspected food 
allergens have been identified, the patient is placed on a 
rotational dietary program for the foods they are not 
supposedly sensitive to.  We ask them to not consume a 
food, or any of its food group, more often than every 
four days.  As with Dr. Randolph’s reports, once the 
patient’s system has cleared and they again consume 
the food, the reaction will occur much sooner.  We ask 
the patient to follow the program fairly rigorously for at 
least three months.  By that time, with or without our 
permission, they will have experimented and often can 
then tell the doctor which foods cause their symptoms. 
 

Also, after their system has cleared and the immune 
system has quieted down, they can often consume the 
food on a limited basis.  We had one patient who was 
on three different medications, plus an inhaler for 
asthma.  Her main allergy turned out to be beef, which 
was reported to be among her favorite foods.  After 
following the program for a few months she required 
no medication, including her inhaler.  She reports that 
she can now eat beef once a week without any respira-
tory difficulty, but if she eats it twice in one week, she 
again experiences respiratory symptoms.  � 
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nate as to academic degree. Our certificants are chiropractors, medical doctors, den-
tists, optometrists, pharmacists and all other health care professionals that qualify. The 
ACBN is ACCREDITED by the National Commission for Certifying Agencies 
(NCCA). NCCA is recognized by the U.S. Department of Health and Human Services 
(HHS). 
 
Regulatory and legislative agencies are working to pass laws that govern who can pro-
vide nutritional therapeutics.  Recently the ACBN was listed in legislation confirming 
their diplomate’s credentials to practice nutrition in Illinois. The enactment of laws like 
this is going from state to state. 
 

DO NOT BE LEFT OUT. 

 
Taking the ACBN exam  does not take away the prestigious DACBI credential, but 
helps protect your right to practice nutrition.  Acquiring your DACBN welcomes you 
into the larger scientific community of like-minded physicians with a common goal of 
public safety, quality control and expertise in nutritional therapeutics. 
 
Call ACBN Headquarters at 540 635 8844 and talk to Bonnie, or call Dr. Arthur Fierro 
– ACBN Administrator at 540 434 2495 to find out more about credentialing. Visit our 
website at www.acbn.org. email us at acbn@comcast.net 
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Richboro, PA  
 

Dr. Fredrick Osterberg 
Red Lion, PA 
 

RHODE ISLAND 
Dr. Jennifer Welch 
Westerly, RI 
 

SOUTH CAROLINA 
Dr. Jon Bergrin 
Florence, SC 
 

Dr. Bruce Gwinnup 
Charleston, SC 
 

Dr. Peter Kfoury 
Charleston, SC 
 

Dr. Morgan  Kutzner 
Greenville, SC 
 

Dr. Robert Pascal 
Charleston, SC 
 

Dr. Virginia Samuel 
Columbia, SC 
 

SOUTH DAKOTA 
Dr. Roger Bommersbach 
Brookings, SD 
 

Dr. Roger Prill 
Mitchell, SD 
 

Dr. David Schwierert 
Rapid City, SD 
 

TENNESSEE 
Dr. William Strauss 
Lebanon, TN 
 

TEXAS 
Dr. Edward Brown 
Dallas, TX 
 

Dr. Ralph Burton 
Kennedale, TX 
 

Dr. Lance Carlton-Durrett 
The Woodlands, TX 
 

Dr.  ND Victor Carsrud 
Austin, TX 
 

Dr. Janie Duke 
Plano, TX 
 
Dr. Steve Grimm 
San Antonio, TX 
 

Dr. Doreen Lewis-Overstrom 
San Antonio, TX 
 

Dr. Joe Lindley 
Houston, TX 

Dr. Jacqueline McKool 
Rutherfordton, NC 
 

Dr. Barbara Saunders 
Garner, NC 

 

Dr. Todd Smith 
Winston-Salem, NC 
 

Dr. Mark Yeager 
Charlotte, NC 
 

OHIO 
Dr. Robert Gilbert 
Mansfield, OH 
 

Dr. Mark McAdoo 
Athens, OH 
 

Dr. Van Merkle 
Dayton, OH 

 

OKLAHOMA 
Dr. Gerry Langston 
Tulsa, OK  
 

Dr. Mark Mercer 
Mannford, OK 

 

Dr. Colleen Robinson 
Duncan, OK 
 

Dr. Richard Santelli 
Bethany, OK 
 

Dr. Michael Taylor 
Tulsa, OK 
 

OREGON 
Dr. Daniel Beeson 
Portland, OR 
 

Dr. David Braman 
Tuelatin, OR 
 

Dr. Kathleen M. Galligan 
Oregon City, OR 
 

Dr. Edward M. Geller 
Medford, OR 
 
Dr. Usha Honeyman 
Corvallis, OR 

 

Dr. Steven Lumsden 
Gresham, OR 
 

Dr. Kenzie Maloy 
Hermiston, OR 
 

Dr. Scott Northrup 
Brookings, OR 
 

Dr. Kristopher Peterson 
Hermiston, OR 
 

Dr. Thomas Richards 
Beaverton, OR 
 

Dr. James Siegel 
Canyonville, OR 
 

Dr. Mark Thomas 
Cottage Grove, OR 

 

Dr. David Wickes 
Portland, OR 

Dr. John Gerber 
Blaine, MN 
 

Dr. Timothy Gerhart 
Red Wing, MN 
 
Dr. Jedidiah Krauss 
St. Louis Park, MN  
 

Dr. Mac Beth Lindstrom 
Slayton, MN 
 

Dr. Todd McGillick 
Gaylord, MN 
 

Dr. Thomas Miller 
Coon Rapids, MN 

 

Dr. 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. Charles Eckert 
Raymore, MO 
 

Dr. Scott Hollis 
Blue Springs, MO 

 

Dr. Jay Kessinger 
Rolla, MO 
 

Dr. Darren Kirchner 
Kahoka, MO 
 

Dr. Kelley Kirchner 
Kahoka, MO 
 

Dr. Mable Leckrone 
Liberty, MO 
 

Dr. Duane Lowe 
Maplewood, MO  
 

Dr. Terry Nelson 
Independence, MO 
 

Dr. R Vincent Satterwhite 
Kansas City, MO 
 

Dr. Jeremy Thornton 
Stockton, MO  
 

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

Dr. Robert Wiehe 
West Plains, MO  
 

NEBRASKA 
Dr. Christopher Murray 
Hastings, NE 
 

Dr. Mallory Rupp 
Grand Island, NE 
 

Dr. Scott Sole 
Kearney, NE 
 

NEVADA 
Dr. Howard Balduc 
Las Vegas, NV 
 

Dr. Craig Roles 
Henderson, NV 
 

NEW JERSEY 
Dr. Jon Mastrobattista 
Bernardville, NJ 
 

Dr. Perry Ricci 
Egg Harbor City, NJ 
 

NEW MEXICO 
Dr. John Dalton 
Roswell, NM 
 

Dr. John H. Gelhot 
Albuquerque, NM 
 

Dr. Shereen Jegtvig 
Albuquerque, NM 
 

NEW YORK 
Dr. Ronald Safko 
New York City, NY 
 

Dr. John Zilliox 
Amherst, NY 
 

NORTH CAROLINA 
Dr. William R. Armstrong 
Laurenburg, NC 
 

Dr. Phillip Arnone  
Matthews, NC 
 

Dr. Stephen Button 
Mount Airy, NC 
 

Dr. Karen Carrick 
Raleigh, NC 
 

Dr. Rick Davis 
Conover, NC 
 

Dr. Nikolas R. Hedberg 
Asheville, NC 
 

Dr. Dean Kenny 
High Point, NC 

 

Dr. Sandrine Martin 
Cornelius, NC 

Dr. Tim McCullough 
Houston, TX 
 

Dr. Zachery McVey 
League City, TX 
 

Dr. Gregory Mrozinski 
Houston, TX 
 

Dr. Mike Prioux 
Friendswood, TX 
 

Dr. V.M. Thompsom 
Arlington, TX 
 

UTAH 
DR. Richard Allen 
Sandy, UT 
 

Dr. Don Vradenburg 
St. George, UT 
 

VIRGINIA 
Dr. Robert Duca 
Dunn Loring, VA 
 

Dr. Guntrang Khalsa 
Herndon, VA 
 

WASHINGTON 
Dr. H. Earl Moore 
Spokane, WA 
 

WISCONSIN 
Dr. Michael Berglund 
Kenosha, WI 
 

Dr. Leslie Best 
Madison, WI 
 

Dr. Barbara Bradley 
Wausau, WI 

 

Dr. Kevin Branham 
Eagle River, WI 
 

Dr. Bernie Finch 
Pepin, WI 
 

Dr. Gwendolyn Gauerke 
Iola, WI 

 

Dr. Craig Gilbaugh 
Ashland, WI 

 

Dr. Kathleen Maedke 
Milwaukee, WI 

 

Dr. Cheryl Metzler 
Green Bay, WI 

 

Dr. Gina R. Schultz 
Blanchardville, WI 

 

Dr. David A. Sommerfield 
Rice Lake, WI 

 

Dr. Dean Willhite 
Manitowoc, WI 
 

Dr. Kelly G. Worth 
Racine, WI 
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