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CALENDAR OF EVENTS
December 2-3, 2006 (Houston, TX)
Pharmacognosy (Herbal therapy)
Instructor: Dan Richardson, DC DABCI

April 28-29, 2007 (Kansas City, MO)
Allergy Part 2– Management of the Hypertensive Patient
Instructor: William Kleber, DC DABCI

December 2-3, 2006 (Topeka, KS)
Introduction To Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

May 5-6, 2007 (Houston, TX)
Urinary Disorders and Hair Biopsy Assessment
Instructor: Frank Strehl, DC DABCI

December 9-10, 2006 (Charlotte, NC)
Instructor: William Kleber, DC DABCI

May 12-13, 2007 (Charlotte, NC)
Chronic Degenerative Disease
Instructor: Jack Kessinger, DC DABCI

January 6-7, 2007 (Houston, TX)
Chronic Degenerative Disease
Instructor: Jack Kessinger, DC DABCI

May 19-20, 2007 (Kansas City, MO)
Common Diseases Affecting the Arterial System
Instructor: Jack Kessinger, DC DABCI

January 13-14, 2007 (Charlotte, NC)
Blood Interpretation Workshop
Instructor: Jack Kessinger, DC DABCI

June 2-3, 2007 (Houston, TX)
Immunology and Allergy, Part 1
Instructor: Jack Kessinger, DC DABCI

January 27-28, 2007 (Kansas City, MO)
Geriatrics
Instructor: Jack Kessinger, DC DABCI

June 9-10, 2007(Charlotte, NC)
Pediatrics
Instructor: Frank Strehl, DC DABCI

February 3-4, 2007 (Houston, TX)
Pediatrics
Instructor: Frank Strehl, DC DABCI

June 16, 2007 (Chicago, IL)
Session 5 - Physical Examination Workshop
Instructors: Cindy Howard, DC DABCI &
Frank Strehl, DC DABCI

Additional Bld. Tests/Tumor Markers For Internal Disorder Pt.

February 10-11, 2007 (Charlotte, NC)
Cardiovascular Disease: Prevention/Diagnosis/Management

Instructor: Jack Kessinger, DC DABCI
February 24-25, 2007 (Kansas City, MO)
Urinary Disorders and Hair Biopsy Assessment
Instructor: Frank Strehl, DC DABCI
March 3-4, 2007 (Houston, TX)
Spirometry and Pulmonary Disease
Instructor: Jack Kessinger, DC DABCI
March 10-11, 2007 (Charlotte, NC)
Electrocardiography and Phonocardiography
Instructor: William Kleber, DC DABCI

June 23-24, 2007 (Kansas City, MO)
Evaluating Vascular & Venous Disorders by Instrumentation

Instructor: Jack Kessinger, DC DABCI
July 7-8, 2007 (Houston, TX)
Allergy Part 2 - Management of the Hypertensive Patient
Instructor: William Kleber, DC DABCI
July 14-15, 2007 (Charlotte, NC)
Spirometry and Pulmonary Disease
Instructor: Jack Kessinger, DC DABCI
July 20-22, 2007 (Las Vegas, NV)
Symposium

March 16-18, 2007 (St. Louis, MO)
DABCI Getaway Weekend
Location: St. Louis Airport Marriott

July 28-29, 2007 (Kansas City, MO)
Peripheral Vascular Disease Workshop
Instructor: Tim McCullough, DC DABCI

March 24-25, 2007 (Kansas City, MO)
Immunology and Allergy, Part 1
Instructor: Jack Kessinger, DC DABCI

August 4-5, 2007 (Houston, TX)
Common Diseases Affecting the Arterial System
Instructor: Jack Kessinger, DC DABCI

April 14-15, 2007 (Houston, TX)
Geriatrics
Instructor: Jack Kessinger, DC DABCI

www.drkessinger.com

April 21-22, 2007 (Charlotte, NC)
Pharmacognosy (Herbal Therapy)
Instructor: Dan Richardson, DC DABCI
April 28-29, 2007 (Location to be Announced)
DABCI Board Testing
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about the neurotoxic effects of chemicals has increased
as evidence has become available linking exposure to
chemicals and drugs with long-term changes in the nervous and immune systems. One investigator reported that
28% of all drugs tested showed adverse effects on the
nervous system.

From the
Editor’s
Desk
by Jack Kessinger, DC, ND, DABCI

Dr. Jack Kessinger

Obesity, Neurotoxicity, and Chemicals
Running Amuck
There can be little question that the world we live in is
becoming toxic. The food we eat, the water we drink,
and the air we breath have become increasingly toxic.
The toxicity has become so prevalent the Congressional
Board of the 101st Congress commissioned a study
(“Neurotoxicity: Identifying and controlling the poisons
of the nervous system”) to investigate its increasing
complications. The rationale behind the study is the
alarming rate neurotransmitter diseases (e.g., Parkinson’s disease, amyotrophic lateral sclerosis, myasthenia
gravis, muscular dystrophy, multiple sclerosis, etc.) are
occurring in today’s society.
The nervous system comprises the brain, the spinal cord,
and a vast array of nerves and sensory organs that control major body functions. Movement, thought, vision,
hearing, speech, heart function, respiration, and most
other physiological processes are controlled through this
complex network of nerve processors, transmitters, hormones, receptors, and channels. Every major body system can be adversely affected by toxins, but the nervous
system is particularly vulnerable, with the immune system a close second.
Broadly defined, a substance is considered to have neurotoxic potential if it adversely affects any of the structural or functional components of the nervous system.
At the cellular level, a substance might alter the flow of
ions (charged molecules, e.g., sodium and potassium)
across the cell membrane, thereby perturbing the transmission of information between nerve cells. Neonatals
and infants are much more prone to be affected by neurotoxic chemicals.
The Congressional study reported those chemicals most
often affecting our nervous system are industrial chemicals, pesticides, prescription drugs, abused and illegal
drugs, food, food additives, cosmetic ingredients, and
naturally occurring substances. In recent years, concern
THE ORIGINAL INTERNIST
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A while back, when we went to a local buffet for lunch,
we ran into a patient. She had just finished making her
food selection and was seated at the table next to ours.
In the short time it took us to make our food selections
and go to our table, before we even sat down, our patient
brought to my attention the fact that her face was swelling. And it continued to swell for several more minutes.
She reported only eating a few bites of potatoes with
gravy before the swelling began. Of course, she stopped
eating, and we advised her to either go to the emergency
room, or at least stay close so she could go to the emergency room in case of any increasing difficulty in respiration. We had previously ordered food and environmental allergy testing that strongly suggested she was
allergic to monosodium glutamate (MSG). It turned out
the gravy had MSG added for flavor enhancement, and
the restaurant orders the gravy in large quantities from
an outside source.
Monosodium glutamate is used almost universally to
enhance flavor. It is shocking to see how many foods
are enhanced by MSG. Just as shocking is the number
of schemes food processors have come up with to camouflage MSG: Accent, Aginomoto, natural meat tenderizer, hydrolyzed vegetable protein, etc. In his book, The
Slow Poisoning of America, John Erb reports that MSG
manufacturers themselves admit that it addicts people to
their products. Food suppliers put MSG in their product
to make customers choose their product over the competition and encourage them to eat more. Ever wonder
why “You can’t eat just one?”
Since no strain of rats or mice is naturally obese, scientists had to create them in order to use them for research
on health complications associated with obesity. Studies
reported (Regul Pept, September Issue) that injection of
neonatal mice with MSG is neurotoxic for hypothalamic
arcuate nucleus and causes obesity. Another study
(Neurotox Res, Nov 8, 2005) showed the injection of
neonatal rats with MSG causes neuronal degeneration, in
various brain areas and leads to several neurochemical,
endocrinological, and behavioral alterations. Many
other studies report similar findings. The European
Journal of Clinical Nutrition (2006; 60(1):25-31) reports
that growth hormone serum levels are affected in animals that received MSG during prenatal life via maternal
(Continued on next page)
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feeding. Animals that are kept on a high MSG diet continue to show serum growth hormone levels that are as
low as or lower than those of MSG injected animals.
Others studies (e.g., Human Experimental Toxicolog,
2006; 25(5):251-9) report that supplementing MSGtreated rats with vitamins C and E and quercetin significantly reduces the expected increase in malondialdehyde
(a naturally occurring product of lipid perioxidation and
prostaglandin biosynthesis that is mutagenic and may
contribute significantly to cancer linked to lifestyle and
dietary factors).

Vital Nutrients

Since its introduction into the American food supply 50
years ago, MSG has been added in larger and larger
doses to prepackaged meals, soups, snacks, and fast
food. Since that time, excessive weight and obesity have
skyrocketed. The addition of high fructose corn syrup
has also proven to be closely associated with excessive
weight and obesity. The FDA has set no limits on how
much MSG can be added to food, and it is readily found
in nearly every kitchen — Campbell’s soups, Lays potato chips, Betty Crocker Hamburger Helper, Heinz
canned gravy, Swanson frozen prepared meals, Kraft
salad dressings (especially the “Healthy Low Fat” ones).
Just go to the Library of Medicine online, type in the
words “MSG” and “obese,” and then read a few of the
well over 100 medical studies that are posted.
How our government can maintain it is generally recognized as safe (GRAS), in the face of literally hundreds of
studies showing the health problems and their causes,
remains a mystery. 

Websites
of
Interests:
www.drkessinger.com
www.councildid.com
www.clintpublications.com
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The Legacy Continues
by A. Jay Kessinger IV, DC ND

Wellness is a key attribute Thomas Jefferson wrote about in
the US Constitution when he penned the words “inalienable
rights.” Feeling good is an important component of being
happy, and is equally integral in being a productive, dependable, and good citizen. Dr. Benjamin Rush, a signer of the
US Declaration of Independence, warned against medical
tyranny. Just as one state church could not be allowed to
dictate national legislature, and still have individual freedom
ring, neither should one entity, like the science of medicine,
be able to dominate and dictate individual freedom of choice
in health care rights. The selling of mediocrity to the masses
was an accidental afterthought in the struggle for financial
might; however, the underdog mentality of the masses continues to be the leading cause of individual suboptimal existence. Our personal health is the unfortunate victim of this
subliminal message of mediocrity that travels over the airwaves, through cyberspace, and into journals and papers,
while being talked about within our peer groups and at the
family supper table.
The subculture statement, “Who’s your daddy?” aspires
one’s inner self to identify a leader. Who are we following?
If we’re following our own intuitions, then what is influencing us? Common knowledge? How vulgar! Kevin Trudeau, the author of Natural Cures “They” Don’t Want You
To Know About, currently exposes a conspiracy of the health
care society in our country and how it misleads John and
Jane Q. Publicin in layman’s terms. For example, cigarette
smoking has been out of vogue for 30 years, but it was at
one time sold to the masses as a good thing. Now the majority of those who smoke are those who can least afford to,
either physically or financially. However, this is the market
share the advertising dollar chooses to target.

the rigors of elementary education.
Pharmaceutical
(chemical) baby sitters, with little, if any, doubt, have come
hand in hand with the mental instability necessary to perpetrate such unruly and previously unheard of intraschool premeditated violent acts as in Colorado, Arkansas, et al.
Television advertising of prescriptive medicines make side
effects sound like a badge of honor. With the advent of “the
pretty purple pill,” et al (i.e., digestive stoppers), people
gladly eat whatever they want with seemingly no
(immediate) consequences. Eating at the local greasy spoon
has even been touted as a good way to make sure you’re
getting enough calcium in your diet, because the food gives
you heartburn for which you gain relief by taking Tums with
calcium. What is not said is that the type of calcium found
in Tums — calcium carbonate — actually requires hydrochloric acid, the very thing squelched by an antacid, to be
absorbed. So, when you take Tums with calcium, that calcium is passing virtually unchanged throughout your gastrointestinal tract giving no benefit to you whatsoever.
The majority of the medications advertised are reportedly
not for those with known liver or kidney disease. This implies, of course, that the product being promoted is not only
counter-conducive to healthy liver or kidney function, but
they are dangerous directly due to toxic exposure and indirectly due to resultant induced nutritional deficiencies.
Many medicines are responsible for deficiencies of vital nutrients such as co-enzyme Q10, folic acid, the B vitamins,
vitamin C, etc.

In order for an industry to sell wellness competently and
competitively, the same degree of dirty, underhanded, deceptive tactics, admittedly used by the pharmaceutical industry to sell sickness, needs to be employed. Maybe that wasn’t exactly fair, but it did catch your attention. Fight fire
with fire, violence begets more violence. Apathy anonymous, who cares?

The difference between medicine and nutrients is generally
in their mode of physiological action. Medicines either
cause stimulation or inhibition of normal physiology (e.g.,
stifling a fever, drying up a runny nose, stopping pain, settling down a misbehaving child, etc.). Nutrients attained
through a healthy diet and ample supplementation allow the
body to function according to its natural abilities in gaining
and then maintaining homeostasis and a healthy immune
system. Exercise is paramount to achieving physical and
mental longevity. A healthy diet and nutritional supplementation fuel the ability to physically grow toward fitness,
whereas with many medications, strenuous exercise is either
not possible or highly discouraged. In the case of a favorite
cholesterol lowering class of drugs, the statins, the more
common than thought rhabdomyolysis, or muscle wasting/crushlike syndrome, many times is a consequence of
heavy exertion.

Seriously though, do you remember when dying in your
sleep was the best you could hope for? Now we have sleep
apnea. Do you remember not having a good day? Now we
have a medicinal treatment for road rage, which is purportedly the same medication given to misbehaving children —
diagnosed with attention deficit disorder (a supposed brain
chemical disorder with the need for pharmaceutical grade
chemicals). Stimulants with known and unknown side effects are used to treat kids that are unprepared to deal with

No matter who tells you, there’re a couple of things that you
can’t do, in my opinion. You can’t fool Mother Nature
(forever), nor can you live like the devil and still expect to
go to Heaven. If you don’t eat right and exercise, and then
you run to the medicine cabinet every time you feel unnaturally out of sorts like we all know everyone else does, you
won’t ever attain the optimal health you could have had. It
takes many years of inactivity to become an invalid. Who’s
your daddy? 
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DABCI Getaway Weekend
Marketing & Managing a Diagnostic Practice

March 16-18, 2007

DABCI GETAWAY

All DCs
Welcome to Attend!
DABCI Getaway Weekend Registration
Doctor’s Name ______________________________________________________________
Email Address _____________________________

Phone ___________________________

Address __________________________________________________________

City ____________________________________________________________ State _______________ Zip ______________________

Registration Fee: All inclusive for doctors and spouses — $150 per couple (by February 1, 2007)
(Covers all receptions, breaks, luncheons, banquets & entertainment)



Check enclosed



$250 after deadline

Bill Credit Card #:_________________________________________ Expiration Date ___________

Return to ProHealth Seminars, c/o Clint Publications, 720 Oak Knoll, Rolla, MO 65401, or Call (573) 341-8448

www.drkessinger.com

Schedule of Events
Friday, March 16, 2007
6:00 p.m.
6:15 p.m.
7:30 p.m.

Welcome
Virtual Tours of DABCI clinics

complete with floor plan handouts
Reception Sponsored by the key company

Saturday, March 17, 2007
8:00 a.m.
8:30 - 10:00 a.m.

Introduction
Jack Kessinger, DC DABCI
Conversion to a Diagnostic Practice
William Kleber, DC DABCI

10:00 - 10:30 a.m.
10:30 - Noon

Hypnotist
Hypnotist
Kevin
Lepine
Kevin Lepine

Break Sponsored by professional co-op services
Advantages of Utilizing Diagnostic Equipment
R. Michael Cessna, DC DABCI

12:00 - 1:30 p.m.
1:30 - 3:00 p.m.

Luncheon Sponsored by biotics research corp.
Coding a Diagnostic Practice,
Filing Insurance & Getting Paid
Tony Hamm, DC, ACA Coding and
Reimbursement Committee Chairman

3:00 - 3:30 p.m.
3:30 - 5:00 p.m.
6:30 p.m.
7:00 p.m.
8:30 p.m.

Break Sponsored by alletess laboratories
Why & How Blood Interpretation Can Increase
Clinic Revenues R. Michael Cessna, DC DABCI

DABCI GETAWAY
SCHEDULE

Social Hour
Banquet
entertainment Kevin Lepine
Sponsored by Chiropractic Buying Group (CBG)

Sunday, March 18, 2007
8:00 a.m.
8:30 - 10 a.m.

Special guest Presentation
Motivation & Money Management
Maxie Van Carpenter, President & founder,
MVC Advisory Resource, Inc.
Sponsored by Michael D. Munson,
Registered Investment Advisor

10:00 - 10:30 a.m.
10:30 - Noon

Break Sponsored by nutri-west
Marketing Strategies of a Diagnostic Practice:
Public Speaking & Radio Exposure, Collecting for Services,
Networking Within the Profession

Location: St. Louis Airport Marriott®, 10700 Pear Tree Lane, St. Louis, Missouri 63134 USA, Phone: 1-314-423-9700
For special $79.00 sleeping room rate, ask for DABCI Getaway Weekend.

while she was sampling. If you have any further questions, feel free to contact me ...”

SOS: “Saliva or Serum?”
Help! Can someone provide evidence to convince me
that, with medical certainty, saliva testing for hormones
is as accurate as serum testing for hormones? At present, I do not believe it is so.
Case in point: I received a lab report on a seldom seen
patient of mine from an unfamiliar lab, and I was listed
as the ordering physician. The lab had assessed the patient for hormones via saliva analysis. The patient was a
48-year-old Caucasian female, 5’4” tall, and 122 pounds.
She is surgically induced postmenopausal and takes no
medication, hormones, or nutritional supplements.
The report indicated the following results:
 Progesterone 2457.4 (reference: 10-100 pg/ml
postmenopausal)
 Testosterone 61.3 (ref: 5-70 pg/ml)
 Estrone 3.4 (ref: 2-10 pg/ml)
 Estradiol <0.1 (ref: 0.1-10 pg/ml)
 DHEA-S (AM) 763.7 (ref: 200-2500 pg/ml)
Given that the progesterone level was 24-245 times normal and that I was not the ordering physician, I attempted to contact the lab by phone. I was never able to
reach a living person … ever. I found their website and
by email submitted the following question: “What are
the possible reasons that this patient has a progesterone
level that is 24-245 times normal, and why am I listed as
the ordering physician on this test? I did not order it.”
The reply I received follows:
“Dr. Chalker:
“There isn’t any indication in your patient’s file that
there were any problems running the sample. It was
tested for progesterone three separate times, in duplicate, at several dilutions, which all corresponded with
the result that was sent to you. I have copied the body
of the previous attachment below, and I hope it can help
to give you some insight into what may have caused her
high reading. My initial concern would be that some
type of cosmetic product was on her hands or mouth

164

The following are “possible sources of altered hormone
results” as cited by the lab:
 Regular use of supplements and medications
(Check with manufacturer to determine how ingredients could contribute to elevated hormone
levels.)
 Regular intake of stimulants (Caffeine, nicotine,
etc.)
 Use of hormone supplements, medications, or
drugs
 Level of stress (Experienced as well as perceived)
 Use of a saliva induction method for sampling
(Gum, mints)
 Chewing on objects like straws
 Exposure to harsh chemicals (workplace or
home)
 Pesticides, cleaning products, etc.
 Dietary habits
 Energy enhancers, sports-drinks
 High consumption of meats, soy products
 High consumption of acidic juices
 Activity Level
 Frequency of exercise
 Frequency of sexual activity
 Oral Bleeding
 Recent dental procedures
 Gingivitis
 Recent brushing of teeth and/or flossing”
Upon receiving the above information, I contacted the
patient. She acknowledged that she had gone online
and had used my name to order the testing herself. She
said she did it because it was “cheaper” than blood
tests, and she wanted to check her hormone levels herself. She denied using any medication, hormones, vitamins or doing anything “wrong” in acquiring the sample for the online lab. I informed her that a blood serum test was now indicated to re-assess the extremely
high progesterone level. She declined. She has not
presented back in my office.
Upon speaking with a few colleagues, I was informed
that blood serum tests are often normal when saliva
testing for progesterone is extremely high. Some doctors are of the opinion that saliva testing is in fact more
accurate than serum testing while others, including my
(Continued on page 206)
THE ORIGINAL INTERNIST

December 2006

JARROW

KEY COMPANY

Even When Things Get Better,
We Don’t Always Win:
A Case Study
by Terry J. Nelson, DC

A 33-year-old female presented with her husband on
February 15, 2006, for consultation and evaluation of
abdominal pain, generalized fatigue, and malaise with
previously diagnosed liver disease.
History and Symptoms
The patient stated that she had become ill about eight
weeks prior to the appointment although she admitted
that she had similar symptoms in March 2005, and
presented to an emergency room where she was
diagnosed with non-viral hepatitis. She stated that her
symptoms in 2005 appeared to improve and that she was
“fine” by May 1, 2005. She admitted that she
experienced an exacerbation of symptoms in August
2005, which improved and since the beginning of 2006,
she had been experiencing symptoms again. She stated
that the medical doctors told her that her symptoms
“would resolve or she would end up on a liver transplant
list.” She said that she was not taking any prescription
medications. Her husband, a chiropractic physician, had
been treating her with B-complex and Calcium/Magnesium supplements. At the time the patient
was a stay-at-home mom with a 6-year-old daughter but
admitted that she was unable to be as active as she used
to be due to her illness. Husband added that he had the
medical records from the ER evaluation of May 2005, at
his office and would supply a copy for us to review.
The patient noted that she grew up in Sugar Creek,
Missouri and lived near the Amoco refinery there. (It is
noted that Sugar Creek is a small community in the
greater Kansas City area known for an increased cancer
rate due to contamination from the refinery.) She also
mentioned a family history significant for cancer, heart
disease, diabetes, alcoholism, depression, and obesity.
Her primary symptoms were liver disease and hepatitis.
I also learned that she suffered from the following symptoms and past events: anxiety and stress; bloody stools;
blurred vision; chronic fatigue; constipation; depression;
excessive thirst; eye pain and problems; hemorrhoids;
hypoglycemia; insomnia; an irregular menstrual cycle;
THE ORIGINAL INTERNIST
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kidney and bladder problems; numbness/paresthesia;
being underweight; balance problems; easily blacking
out; difficulty walking; low energy; a major accident as
a teenager; pale fingernails; sleeping less than six hours
per night; fear of eating anywhere but home; difficulty
falling and/or staying asleep; easily angered; frequently
scared for no reason; frequently blue; often annoyed by
people; recurrent bad dreams; under considerable
emotional stress; cold feet; shortness of breath; frequent
nausea, vomiting and/or diarrhea; frequently drowsy
after eating a meal; pale or yellow colored stools;
abdominal pain; bulimic as a teenager; frequent nose
bleeds; sores and cracks in the corners of the mouth;
frequent muscle soreness; neck pain; pain between
shoulders; lower back pain; diminished sexual desire;
endometriosis (not currently active); excessive menstrual
flow; retains fluid during periods; and tender breasts.
Examination
Her vitals consisted of the following: height — 65
inches; weight — 141 pounds; temperature — 98°; pulse
— 107 bpm; blood pressure — 115/71 R-seated and
104/68 L-seated; and PO-2 — 98 percent.
The examination performed on the patient at her initial
visit revealed a 33-year-old Caucasian female who
appeared weak and in distress with difficulty walking,
and she was jaundiced in appearance overall. Her sclera
was jaundiced, pupils were PEARL, ears and nose were
within normal limits, and her mouth revealed dry,
red/purple cracked lips coated with white film. There
was palpatory tenderness of the lymphatics in the right
inferior clavicular region. Chest sounds were within
normal limits, as was contour and expansion. The heart
auscultated with RRR (-) M. The abdomen was
distended without scars; there was tenderness in the right
upper quadrant, epigastric region, and right lower quadrant. Ascites was present and was measured at 20 inches
from midaxillary line to midaxillary line through the
umbilicus with patient in a supine position. Dorsal pedis
and posterior tib. pulses were present and appreciated.
Sensory in the upper and lower extremities was intact to
light touch and reflexes were within normal limits. The
rest of the exam was generally unremarkable.
UA performed by dipstick at this time revealed an SPGR
of 1.025 and a pH of 5; urobili were 12 mg/dl; bili were
>3+; and the color of the urine was brown but clear, and
it was without offensive odor.
The following tests were ordered: a complete blood
evaluation including chemistry, CBC with differential, a
(Continued on page 168)
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Figure 1

Hair Mineral Analysis from Doctor’s Data
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Table 1

Comparison of Follow-Up and Initial Blood Tests
Test

3/14/2006

2/16/2006

Clinical Range

HgbA1C (LO)

4.5

4.5

4.50-5.70

Sodium (lo)

137

135

135-148

Potassium (lo)

3.6

3

3.50-5.50

Magnesium (LO)

1.5

1.9

1.60-2.60

Cal/Albumin Ratio (HI)

2.93

2.94

2.03-2.71

Albumin (LO)

3.1

3.1

3.50-5.50

A/G Ratio (LO)

1

1

1.10-2.50

T-Billirubin (HI)

5.9

21.4

0.10-1.20

Alk Phos (HI)

1.33

1.88

25-160

SGOT (hi)

73

83

6-40

GGT (HI)

104

144

6-55

Total Cholesterol

110

111

100-199

Triglyceride (lo)

78

164

10-149

HDL (lo)

50

19

40-59

T-Chol/HDL Ratio

2.2

5.8

0-5

Triglyceride/HDL Ratio

1.56

8.63

.50-4

32

40

24-39

Red Blood Count (LO)

3.21

3.41

3.80-5.60

Hemoglobin (LO)

11.5

12.4

11.50-17.00

Hematocrit (LO)

32.7

35.7

34.00-50.00

MCV (HI)

102

105

80-98

MCH (HI)

35.7

36.4

27-34

Platelets (LO)

136

231

140-415

Lymphocytes (lo)

19

12

14-46

ESR (hi)

27

36

0-30

CRP

0.5

10

0-4.90

T3 Uptake

AFP Serum Tumor Marker
CA 125 (HI)

6

.10-8.00

783

0-35

thyroid panel, lipids, and hemoglobin A1C. A hair
analysis for toxic elements was also ordered. (Figure 1
is a copy of her hair analysis done by Doctor’s Data on
February 18, 2006.)
From her tests it was noted that the calcium/albumin ratio was high at 2.94, A/G ratio was 1, Albumin was 3.1
with an absolute lymphocyte count of 0.8, and her
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cholesterol was 111. Essentially all four ominous signs
were present.
Following the results of her first testing (February 16,
2006), the patient was put on the following nutrients:
beta carotene — 25000 IU per day; Betaine HCl — 2
tabs with each meal; Calcium MCHC — 1 tab tid; Carnitine 300 — 1 qd; Chlorella — 1 tab qid; Energenics —
(Continued on next page)
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1 tab bid; Optimal EFAs — 1 cap qid; Inflavanoid — 1
tab bid; Iodoral — 1 cap qd; Lauricidin — 3/4 scoop
qid; liver — 1 cap bid; Myo Malate — 1 cap bid;
Magimin-Forte — 1 tab bid; Ultra Preventive III — 1
tab bid; powdered vitamin C — 1 tsp bid; Seacure — 1
cap tid; Spectramin Chelate — 1 cap bid; Folate B12 — 1
tab tid; vitamin B6 — 1 tab qd; vitamin E with selenium
— 1 tab bid; and zinc picolinate — 1 tab qd.
When this patient presented to the office on March 10,
she had lost five pounds (mostly water weight because
her ascites had decreased from 20 inches to 18. The
jaundice was resolving, and the patient said she had new
energy. She was talkative, smiling, and participating in
her interview and care to a much greater extent than her
previous appointment. Her UA was much improved
with urobili at 1 and bili +. Blood was drawn without
difficulty and sent to Lab Corp for analysis. An AFP
and CA 125 were added to rule out a mutagenic process.
The results of this testing are shown in Table 1 along
with the results from the original testing.
There was improvement noted in the testing — uric acid,
sodium, potassium, and chloride were all improved.
Significant improvement was noted with the T-bilirubin
going from 21.4 to 5.90; the triglyceride/HDL ratio went
from 5.8 to an optimum of 2.20. Her AFP was high at 6
and her CA 125 was elevated at 783. It can be
speculated that if these tests been run with her first testing, they would have been substantially higher and that
they had in fact decreased with the nutritional therapy
this patient had been on for 3 to 4 weeks.

The patient had an appointment to be seen in the office
on April 27. On arriving at the office that morning,
there was a message from the husband on the office
answering machine stating that he and his wife would
not be able to keep their appointment. He further stated
that he would order the lab work himself through Lab
Corp and that would “save him some money”. He stated
that he would let me know how things were going the
next week.
On May 3, 2006, a message was left on the patient’s
home answering machine requesting information regarding whether the testing had been done, and if so, would
they forward a copy to my office. As it turns out, no
further testing was done until July 2. The patient died in
a local hospital on July 7, 2006. 

LASHAW

The patient was maintained on the same nutritional
protocol with the addition of Ferotate Jr. — 1 tab qd, and
EOC Ultra-3 — 1 tab bid.
This patient presented to the office again with her
husband on March 31, 2006, for a report of findings and
assessment of her current status. She appeared to have
improved considerably. Her lips were still dry and
cracked, but the jaundice appeared resolved, and her
ascites measured at 16.5 inches. A requisition was
provided for her to present to a draw station near her
home to run another CA 125. A Cancer Patient
Informed Consent form was presented and signed. The
patient was advised of the suspicion that her symptoms
represented cancer, and she was advised to seek the
services of an oncologist. A plan was made to retest all
her lab results the week of April 17, 2006.
On April 7, 2006, Lab Corp reported the results of her
CA 125 at 67.0. This was a considerable improvement
(783.0) in this tumor marker in only two weeks time.
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The Combined Measurement
of the Four Stable Halides
by the Ion-Selective Electrode
Procedure Following Their
Chromatographic Separation
on a Strong Anion Exchanger
Resin: Clinical Applications
by Guy E. Abraham, M.D.

Introduction
Group VII B of the periodic table contains five elements
which are called halides in the reduced state and halogens in the oxidized state: fluorine (MW=19); chlorine
(MW=36); bromine (MW=80); iodine (MW=127); and
astatine (MW=210). In nature, the halogen astatine exists only in the radioactive form. The stable (nonradioactive) halogens and halides include the other four
elements. The largest of the stable halogens, iodine is an
essential element. It was called “The Universal Medicine” more than 100 years ago because of its safe, effective and widespread applications in clinical medicine for
conditions not responding to other treatment modalities.1-4
Following World War II, iodophobic misinformation
resulted in medical iodophobia.2-4 As a result, iodine has
been neglected in medical textbooks and vilified in endocrine publications. Medical iodophobia may have
caused more human misery and death in the US than
both World Wars.5 After 60 years in the Dark Ages,
iodine is experiencing a revival due to recent in vivo and
in vitro research on this essential element. The observations of our medical predecessors regarding the role of
iodine in clinical medicine are undergoing scientific validation.1-18 With a resurgence of interest in its extra thyroidal functions,13,19-22 iodine may soon regain its title as
“The Universal Medicine” or more appropriately as the
“Universal Nutrient.”1
The halides fluoride and bromide block the uptake and
utilization of iodine in target cells.13 Bromide possesses
goitrogenic, carcinogenic, and narcoleptic properties.10
Iodine intake in adequate amounts increases the mobilization and urinary excretion of fluoride and bromide.9,13
Chloride, like iodide, increases urinary excretion of bro172

mide.14 Restriction of table salt decreases markedly the
renal clearance of bromide by as much as tenfold, resulting in a corresponding tenfold elevation of serum bromide levels. Some subjects on a restricted salt diet with
elevated serum bromide levels reported that they felt
better the days they indulged in salty foods. Urinary
excretion of chloride is a good index of intake, and its
measurement should therefore be included in a comprehensive assessment of the metabolism and excretion of
the goitrogenic, carcinogenic, and narcoleptic bromide.14,15 In this author’s experience, elevated serum
fluoride levels (greater than 0.05 mg/L) are a rare occurrence whereas elevated serum bromide levels (greater
than 12 mg/L) are common in our population.
The accurate, precise, and specific measurement of the
essential element iodine and the toxic halides, fluoride
and bromide, in biological fluids is essential for a comprehensive understanding of the metabolism of these
elements and their interactions in health and diseases.
Among the various techniques available for the measurement of the essential element iodide in biological fluids,
the ion-selective electrode (ISE) procedure is the simplest, fastest, safest, and least expensive.6,13,23,24 Quantification of iodide is performed by a potentiometric
method, using an ISE. Urinary iodide is measured by
the electromotive force (EMF) generated on the ISE due
to the presence of iodide in the urine sample. Within a
certain range of iodide concentrations, there is a linear
relationship between the logarithm of iodide concentration and the EMF generated.
The ISE procedure for iodide was used in the US during
the early 1980s to assess the concentration of this essential element in dairy25 and human milk.26 It was later
applied in Japan by Yabu, et al,23 in 1986, and by
Konno, et al,24 in 1993, to measure iodide in the urine of
mainland Japanese. In all the above studies, iodide was
measured directly in the biological fluids without prior
purification.
As part of a project initiated by this author seven years
ago, called The Iodine Project,13 with the goal of reevaluating the role of the essential element iodine in
clinical medicine, the ISE procedure was applied to the
measurement of iodide in urine,6 serum,12 and saliva16
following chromatography on a strong anion exchange
(SAX) resin. In order to assess whole body sufficiency
for iodine,10 an iodine/iodide loading test based on the
ISE measurement of iodide in 24-hour urine collection
following an iodine/iodide load was developed by this
author. The daily amount of the essential element iodine
needed for whole body sufficiency was named orthoiodosupplementation.8
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The three biological fluids tested so far in the author’s
potentiometric R&D laboratory are urine, serum, and
saliva. The chromatographic technique on SAX cartridges allowed the combined ISE measurement of iodide, fluoride, bromide, and chloride in these biological
fluids.9,13,16 These procedures were described in several
publications11,12,14,15 but not in detail. The combined
measurement of the four stable halides in biological fluids are presented here in more detail. Health care professionals and commercial laboratories who wish to set up
the ISE procedure will have access under one cover to
practical guidelines for each phase of these techniques:
the collection of biological fluids; the separation of the
halides from each other by anion exchange chromatography; their measurements by the ISE procedure; and some
clinical applications of these procedures.
Collection of Biological Fluids
Urine Collection: The procedure for urine collection
was previously described.6,27 For the sake of having all
this information in one manuscript, the procedure is repeated here. Ingested iodates, inorganic iodine and iodide are quantitatively absorbed.13 When the oral intake
is not excessive, iodate is reduced to iodide in the intestinal tract.28 Iodine is partly reduced in the intestinal tract,
but a significant amount is absorbed as iodine.29,30 Target cells have a mechanism to transfer peripheral iodide
inside the cells by an active process.16 However, recent
evidence suggests that iodine is passively transferred
across the cell membrane.31 Peripheral iodide is cleared
efficiently by the kidneys within 24 hours after ingestion, with a daily renal clearance rate of 43.5 L of
plasma.11
The measurement of iodide in a spot urine sample is a
rough estimate of inorganic iodate, iodine, and iodide
intake. Spot urine iodide measurement is the procedure
used in epidemiological studies. However, it must be
emphasized that the spot test is not reliable for whole
body iodine sufficiency.10,11 The iodine/iodide loading
test requiring a 24-hour urine collection following the
iodine load has been standardized and correlates well with
clinical response to orthoiodosupplementation.10,13,17
Prior to ingesting the iodine load, the first void sample is
usually discarded. However, the iodide level in this spot
urine may be used to confirm that the subject/patient has
not ingested the iodine supplementation for 24-48 hours
prior to the loading test. This is of value when the loading test is repeated following orthoiodosupplementation.
If the subject/patient did not stop the iodine supplementation for at least 24 hours pre-load, a carryover effect of
the iodine ingested the previous day will result in an
overestimation of the percentage of the load excreted.
THE ORIGINAL INTERNIST

December 2006

The following instructions for the 24-hour urine collection during the loading test apply to both pre- and postorthoiodosupplementation.
1) Discard the first morning urine of Day 1. However, it may be used as a spot urine collection if
the loading test is performed postorthoiodosupplementation. A low iodide level
in the spot sample confirms that the subject/patient has not ingested the iodine supplementation for 24-48 hours prior to the test.
2) Take four tablets of Iodoral® 12.5 mg with a
glass of water.
3) Collect all urine samples for 24 hours following
ingestion of the loading dose. Include the first
morning urine on Day 2. A 3-liter plastic bottle
appropriate for the 24-hour collection can be
obtained from VWR Scientific Product (PN#
60872-564). The 16-ounce urine collection cup
is available from General Bottle Supply Co.,
phone (323) 581-2001 (PN# T31216-1).
4) At the end of the 24-hour collection, shake the
3-liter bottle well. Measure the volume of the
urine in the 3-liter bottle by looking at markings
on the side of the bottle, and pour 1-2 oz. into a
2-ounce plastic bottle (VWR Scientific Product,
PN# 16126-041). Two plastic 2-ounce bottles
should be supplied in case the 24-hour urine volume is greater than 3 L. Have the patient return
the other empty 2-ounce bottle with your package, if the total volume is 3 L or less.
5) If the 3-liter bottle is full before the end of the
collection, the same 3-liter bottle can be used to
continue collection after measuring the total volume:
A) Measure the volume of the urine in the 3liter bottle by looking at the markings on
the side of the bottle. Pour 1-2 oz. of urine
in the 2-ounce plastic bottle. Write name,
date and volume of urine on the 2-ounce
bottle. Write on the label “Part 1 of 2 collections.”
B) Discard the urine in the 3-liter bottle. Use
the same 3-liter bottle to continue collection.
C) At the end of the 24-hour collection, measure the volume of the urine again and repeat
step 5A. Write “Part 2 of 2 collections.”
D) When the patient’s information form is completed, under total volume, write:
“Collected in 2 parts, both sample bottles
enclosed.”
(Continued on next page)
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E) The concentration of iodide in the 24-hour
urine collection will be the sum of both values obtained in the two specimens. Please
note that in this case, you will be performing
two measurements instead of one to compute the percentage load excreted. For example, you measure 6 mg/L in collection
Part 1 with a volume of 3 L, and you measure 4 mg/L in collection Part 2 with a volume 1.5 L. The computation of the total
amount of iodide excreted is: Part 1 = 6
mg/L × 3 L = 18 mg; Part 2 = 4 mg/L × 1.5
L = 6 mg; Total = 24 mg; The percentage
excreted = 48%.
The food grade coloring FD and C Green #3 is added at
a concentration of 1 ml of a 1% solution per liter of
urine. It is used for its antiseptic properties and also as a
marker for spent chromatography cartridges.6 Sodium
azide at a final concentration of 0.01% is usually the antiseptic used during collection of urine samples.23 FD
and C Green #3 (Warner Jenkinson Company, St. Louis,
Missouri) and sodium azide (Spectrum PN# S1666) can
both be used for maximum inhibition of mold and bacteria. In the author’s research laboratory, the combined
addition of FD and C Green #3 and sodium azide is used
routinely for urine, serum, and saliva samples. An aqueous solution containing 15% sodium azide and 1% FD
and C Green #3 is added to urine samples at one drop per
ounce and to serum and saliva samples at one drop per 5-8
ml.
Serum Collection: Plasma contains fibrinogen which
may coagulate and impair the flow of eluate through the
cartridges during chromatographic separation of the halides. This causes an increased pressure in the cartridges
which results in a distortion of the elution profile. For
this reason, serum samples are recommended. After
venipuncture and collection of 10-15 ml of whole blood
in red top tubes without separator gel, let the blood clot
and retract. Centrifuge the clotted blood. Decant 5-8 ml
of serum in plastic tubes containing one drop of an aqueous solution containing 15% sodium azide and 1% FD
and C #3.
Saliva Collection: After rinsing the mouth with water
two to three times to remove any food particles, collection of saliva for a total volume of 5-8 ml can be done
passively by letting it flow through a straw into a test
tube or by spitting into a container with a wide opening.
One drop of an aqueous solution containing 15% sodium
azide and 1% FD and C Green #3 is added to the collecting vial. Xylitol and citric acid which increase saliva
flow may be used in patients who cannot produce
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enough saliva within 5-10 minutes. Centrifuge saliva to
remove coagulated mucus which interferes with the
chromatographic separation of the halides.
Combining the loading test with the measurements of
serum and saliva iodide 24 hours post-load gives an assessment of iodine sufficiency of the whole body and efficiency of the cellular uptake and utilization of peripheral
iodide.16 This is called the triple test for the combined
assessment of sufficiency and efficiency. The biological
fluids are stable for up to one week at room temperature
when collected in containers with sodium azide and FD
and C Green #3. However, it is best to freeze the samples if they are not processed within 48 hours of collection.
Chromatographic Separation of
Halides from Biological Fluids
In order to improve the specificity of the ISE procedure,
the halides are separated from each other by solid phase
partition on Strong Anion Exchanger (SAX) columns
and cartridges prior to their ISE measurement.
Materials used in anion exchange chromatography are
composed of three components attached together and
placed in a column or a cartridge: the base or backbone
support; the functional group or ion exchanger; and the
counter ion available for exchange. For backbone, styrene divinyl benzene (SDB) was preferred over silica gel
because it is more rugged, less sensitive to pH changes,
and possesses a higher capacity. For example, SAX columns with silica backbone are available from Varian and
Associates (Harbor City, California) with a capacity of
0.85 m Eq/gm of resin. However, with SDB backbone,
Altech (Deerfield, Illinois) quotes a figure of 1.5 m
Eq/gm, a 75% greater capacity to exchange anions. This
translates into the ability to process a 75% greater volume of urine for the same amount of resin.
Strong anion exchangers are quaternary amines versus
weak anion exchangers, which are primary, secondary
and tertiary amines. Strong anion exchangers are always
charged at any pH. Therefore, elution of the analate of
interest could be achieved by increasing the ionic
strength of the elution solvent without adding any acid.
Data are available for strong anion exchangers regarding
the relative selectivity of halides.32 With fluoride as
unity, chloride has a relative selectivity of 10; bromide
28; and iodide 87. The higher the number, the stronger
the binding of the halide to the anion exchanger. The
stronger the binding of the halide to the ion exchanger,
the higher the ionic strength required for elution. By
adding sodium nitrate to the biological fluid at an ionic
strength high enough to elute fluoride, chloride, and broTHE ORIGINAL INTERNIST
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Figure 1

Flowchart Describing the Procedure Used in the Combined
Measurement of Fluoride, Bromide, and Iodide in the Same Urine Sample6
Sample
10 ml of
urine

IN

Wash solvent
10 ml of
0.5N NaNO3

1

Elution solvent
5 ml of
5N NaNO3
3

2

SAX column
eluted urine

OUT
HALIDES

- Fluoride
- 75-80% Chloride

In 10 ml of
urine

wash solvent
- 20-25% Chloride
- Bromide

In 10 ml of
0.5N NaNO3

elution solvent
- Iodide







10 ml of TISAB II

5 ml of 5N NaNO3

10 ml H2O

ISE assay
of fluoride

ISE assay
of bromide

ISE assay
of iodide

In 5 ml of
5N NaNO3

Fig. 1: Flow chart describing the procedure used in the combined measurement of fluoride, bromide and iodide
in the samefluid,
urine but
sample.
(From
Reference
mine with the biological
not high
enough
to 6)
milligram column with a 15-milliliter reservoir was choelute iodide, a high degree of purity of the iodide fracsen. A 3-step procedure using increasing concentrations
tion could be achieved in a 2-step procedure, even
of an aqueous solution of NaNO3 yielded the halides
though the other halides were not separated from each
shown in Figure 1. The eluted urine contained fluoride
other.
and 75-80% of the chloride. Some 20-25% of the chloride was retained on the column, together with bromide
When the decision was made in early 2002, to measure
and iodide. A wash of the column with 10 ml of 0.5N
urine iodide levels in situ and to use a chromatographic
NaNO3 eluted the retained chloride and the bromide.
separation of the halides prior to measurement to imQuantitative recovery of iodide (>95%) was achieved
prove specificity, the only available chromatographic
with 5 ml 5N NaNO3.6
manifolds affordable for a small laboratory were the
positive pressure manifolds and the vacuum manifolds.
Although the iodide fraction did not contain the other
Two vacuum manifolds capable of handling 10 samples
halides, the chloride fraction was not completely sepaand 30 samples were purchased by the Optimox Potenrated from the fluoride and bromide fractions. This protiometric R&D Laboratory from Applied Separation,
cedure was used to measure urine iodide levels during
Inc. (Allentown, Pennsylvania). To generate a vacuum
the early phase of The Iodine Project, and the specificity
in the vacuum manifold, the Benchtop Vacuum Station
was confirmed by the high degree of correlation obfrom Altech was chosen because it was capable of
served when values of urine iodide by the ISE procedure
maintaining a preset vacuum. For the separation of
were compared with corresponding values by the ICPhalides, the SAX resin from Altech was tested in colMS technique.6 The correlation was better with low ioumns containing from 100-600 mg of resin. The 500dide levels than levels post-orthoiodosupplementation.
(Continued on next page)
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In order to improve the specificity, precision and accuracy in the measurement of the other halides, the chromatographic purification of iodide from the other halides
by solid state partition on anion exchange resins was
modified. Instead of the 500-milligram column with a
10-milliliter reservoir (Altech #309750), the 600milligram syringe cartridge (Altech #21907) was used.12
Both chromatographic systems contain the same SAX
resin.6 The vacuum manifold connected to a vacuum
pump was replaced with the Positive Displacement
Manifolds (PDM-40, PDM-20, and PDM-6), capable of
running 40, 20 and six samples, respectively, in the same
batch. The PDMs were designed by the author with the
assistance of precision machinists who built the units in
aluminum.

tem. In the 500-milligram column, fluoride was eluted
with the biological fluid together with 75-80% of the
chloride. With the 600-milligram cartridge, chloride
came first with the eluted sample. The 4-step procedure
using the 600-milligram cartridges had a much greater
resolution power in separating the halides from each
other than the 3-step procedure with the 500-milligram
column. The sequence of the elution procedure used for
the cartridges is displayed in Figure 2. This elution sequence resulted in an excellent separation of the halides
with less than 2% overlap (Table 1).
As previously discussed, the stronger the binding of the
halide to the ion exchanger, the higher the ionic strength
required for elution. By increasing the ionic strength of
the biological fluid with sodium nitrate to elute fluoride,
chloride, and bromide with the biological fluid, but not
high enough to elute iodide, a high degree of purity of
the iodide fraction could be achieved in a 2-step procedure.

The concentrations of NaNO3 used for the elution of the
halides were modified from a 3-step procedure to a 4step procedure.12 Pilot studies were performed with
standards of the halides in order to optimize the new sysFigure 2

Flowchart Describing the Combined Measurement of
Halides in the Same Urine/Serum/Saliva Sample
IN
SEQUENCE
OF ELUTION

Sample
10 ml of
urine/serum/saliva
1

S

10 ml of
0.05N NaNO3

10 ml of
0.1N NaNO3

2

3

A

X

c

o

10 ml of
5N NaNO3
4

l

u

m

n

Altech #21907 600 mg

HALIDES
ELUTED

- Chloride

In 10 ml
of urine/
serum


20 ml of 2.5N NaNO3

ORION
ELECTRODE #

- Fluoride

In 10 ml of
- Bromide
0.05N NaNO3


20 ml of 75% TISAB II

In 10 ml of
0.1N NaNO3

- Iodide





20 ml of 2.5N NaNO3

20 ml H2O

ISE assay
of chloride

ISE assay
of fluoride

ISE assay
of bromide

ISE assay
of iodide

#9617 BN

#9609 BN

#9635 BN

#9653 BN

In 10 ml of
5N NaNO3

Chloride, fluoride, bromide, and iodide measured by prior chromatography on the anion-exchange resin cartridge SAX 600 mg
Fig. 2 Flow chart describing the combined measurement of chloride, fluoride, bromide and iodide
fitted with 10-milliliter plastic syringes in a positive displacement manifold. 12
in the same urine/serum/saliva sample, by prior chromatography on the anion-exchange
(Continued on next page)
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resin cartridge SAX 600 mg fitted with 10 ml plastic syringes, in a Positive Displacement
Manifold (PMD). (From Reference 12)
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Table 1

Chromatography of Halides in Water:
Percent Recovery in Eluted Fractions of Increasing Ionic Strength
Percent Recovery
Chloride

Fluoride

Bromide

Iodide

Eluate

≥98%

<1%

<1%

<1%

0.05N NaNO3

<2%

≥98%

<1%

<1%

0.1N NaNO3

<1%

<1%

≥98%

<1%

5.0N NaNO3

<1%

<1%

<1%

≥98%

The eluted fractions were 10 ml each. For the chromatography an Altech 600mg SAX cartridge #21907 using a positive
displacement manifold was employed.

If iodide is the only halide of interest, a 2-step procedure
is adequate. Experiments were performed using increasing concentrations of NaNO3 in urine samples. Complete elution of chloride, bromide, and fluoride with the
eluted urine was observed when NaNO3 was added to
the urine sample at a concentration of 0.4 M (Figure 3).
This 2-step procedure (Figure 4) was developed for the
measurement of iodide exclusively.27 The main application of this rapid procedure is in the measurement of percentage excretion of iodide following ingestion of the
Figure 3

Percent recovery of bromide and iodide

Effect of Increasing
Concentrations of NaNO3
120
100
80
Iodide
Bromide

60
40
20
0
0.05

0.2

0.4

0.6

0.8

Molar concentration of NaNO3 in urine sample
Fig.
6 Effect
of increasingconcentrations
concentrations of NaNO
samples
3 in urine
Effect
of increasing
of NaNO
3 in urine
300 mM chloride, 12.5 mM bromide, 2 mM fluoride
samplescontaining
containing
300mM
chloride,
12.5
mM
bromide,
and 0.1 mM of iodide on the recovery of bromide in the eluted
2 mM urine
fluoride,
0.1 ofmM
ofiniodide
onpass
recovery
of
and theand
recovery
iodide
the second
of 10 ml 5N
bromide
in the
elutedtheurine
the recovery
of iodide
NaNO
Altechand
cartridges
#21907 using
the PDMin
3 through
manifold
shown
in Fig.
2. NaNO3 through the Altech
the second
pass
of 10
ml 5N

cartridges (#21907) using the PDM.27
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iodine/iodide load, in order to assess whole body iodine
sufficiency.10,13
The 4-step procedure (Figure 2) with the PDM-20 or the
PDM-40 and the 600-milligram SAX cartridges are used
for the combined measurement of the four halides. It is
best not to equilibrate the cartridges with water or buffer
as recommended by Orion (Beverly, Massachusetts)
prior to use. In the author’s experience, their power of
resolution is greater if the biological fluid is added to the
dry cartridge without pre-equilibration. Keep at least
one month supply of cartridges, mainly for commercial
laboratories with a high volume of samples. The 4-step
procedure using the PDM-40 is described below:
1) Turn the PDM-40 unit on.
2) Pull out the syringe rack to the stop position, and
remove any used syringes.
3) Insert unused B-D 10cc plastic syringes (PN
#BD301030) in the syringe rack. Make sure to
remove the tips of the syringes. Secure syringes
with aluminum plates.
4) Slide the syringe rack back into the PDM-40.
5) Remove the cartridge rack, discard used cartridges, and add new cartridges.
6) In the sample tray, add 10 ml of biological fluid
(i.e., urine) in the 40 wells of the sample tray. If
volume of the sample is less than 10 ml, complete
volume to 10 ml with water.
7) Insert the sample tray into its position on the
PDM-40 (same position as cartridge rack).
8) Set on cycle I (aspiration cycle), and push start
to aspirate biological fluid in syringe.
(Continued on next page)
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9) The PDM-40 will stop at the end of each cycle
and will disengage the syringe tip from the cartridge.
10) After the aspiration cycle is complete, remove the
sample tray from the PDM-40. The sample tray,
after use, should be soaked in 0.05-0.10% H2O2
containing the appropriate detergent in the right
concentration. Rinse with water, dry and store
for reuse.
11) Insert the cartridge rack into its appropriate location (same as sample tray).
12) Insert beaker tray in PDM-40 with 30-milliliter
glass beakers or disposable 1-ounce plastic cups,
corresponding to the locations of the new car-

tridges in the cartridge tray and of the used wells
in the sample tray.
13) Switch to cycle II (elution cycle), and push start
to reengage the syringes in the cartridges and to
elute the biological fluid.
14) This fraction contains chloride with the eluted
biological fluid.
15) After completion of cycle II, remove the beaker
tray from the PDM-40. Add 20 ml of 2.5 M
NaNO3 to each beaker, and place the beaker tray
in the Orion autosampler #AS 3000 for measurement of chloride using Orion electrode
#9617BN. Place clean beakers in another
beaker tray, and insert into the PDM-40.

Figure 4

The Simplified 2-Step Chromatographic Procedure
IN
SEQUENCE
OF ELUTION

10 ml of urine sample
containing
0.4 Molar NaNO3
1

10 ml of
5N NaNO3
2

SAX Cartridge
Altech #21907 600 mg

OUT

Fluoride
Chloride
Bromide
in eluted urine sample

Iodide

In 10 ml of
5N NaNO3


20 ml H2O

discarded

ISE assay
of iodide
Orion electrode
#9653 BN

This procedure is used to separate the iodide fraction from the other halides prior to measurement by the ISE assay. NaNO 3 is
27
added to urine samples to reach a concentration of 0.4 M.

The simplified 2 step chromatographic procedure used to separate the io
fraction from the other halides prior to measurement by the ion-selective
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assay.
NaNO3 is added to urine samples to reach
a concentration 0.4 Mol

Table 2

Ion Selective Electrodes for Measurement of Halides:
Ion Plus Sure Flow Solid State from Thermo Orion
Halide

Orion #

Spectrum
Chemicals #

Approximate
Cost

Filling
Solution

Phone #

Chloride

9617BN

246-25417

$630.00

B 90062*
246-24019**

1-800-772-8786

Fluoride

9609BN

246-25405

$630.00

A 90061*
246-24016**

1-800-772-8786

Bromide

9635BN

246-25429

$630.00

D 90063*
246-24022**

1-800-772-8786

Iodide

9653BN

246-25441

$630.00

D 90063*
246-24022**

1-800-772-8786

*Orion part number

**Spectrum part number

16) Add 10 ml of 0.05N NaNO3 in the wells of another sample tray labeled “elution solvent tray”
and insert into the PDM-40.
17) Switch to cycle I and push start to aspirate the
eluate (0.05N NaNO3) in the syringes.
18) Repeat steps 8-12.
19) This fraction contains fluoride. Remove the
beaker tray containing the fluoride fraction. To
each beaker add 20 ml of a solution containing
three parts TISAB II to one part water. Place the
beaker tray in the autosampler for measurement
of fluoride using Orion electrode #9609BN.
20) Add 10ml 0.1N NaNO3 to the wells of the elution solvent tray. It is not necessary to rinse the
elution solvent tray prior to use for the 0.1N
NaNO3 and the 5.0N NaNO3. Repeat steps 8-12.
21) This fraction contains bromide. Add 20 ml 2.5
M NaNO3 to each beaker in the beaker tray, and
place the beaker tray in the autosampler for assay of bromide using Orion electrode #9635BN.
22) Add 10ml of 5N NaNO3 to the wells of the
elution solvent tray and insert into the PDM40.
23) Repeat steps 8-12.
24) This fraction contains iodide. Add 20 ml of water to each beaker and place the beaker tray in
the autosampler for assay of iodide using Orion
electrode #9653BN.

After use, the sample tray, all glassware and plasticware
are soaked in warm water containing 0.05-0.1% H2O2
and the appropriate detergent for 30 minutes before rinsing with tap water followed by reverse osmosis (R/O)
water. The beaker trays of the PDM-40 were designed
to be compatible with the Orion Autosampler AS-3000.
This autosampler has 45 positions. The first five positions are for washing beakers and the remaining 40 positions are for measurement of samples. The beakers in
the beaker tray of the PDM-40 are coded with the same
numerical sequence programmed in the 940/960 Model
coupled to the Autosampler AS-3000, eliminating human error. Unfortunately, the AS-3000 is no longer
available from Orion. The new version has a different
configuration, and the beaker rack of the new Orion
model cannot be installed in the PDM-40. So we are
back to the drawing board to design a new PDM-42 that
will be compatible with the new Orion autosampler.
Using the ISE Procedure to Measure Purified Halides
Although there are several suppliers of equipment and
accessories for the ISE measurement of halides, the
equipment and accessories discussed in this manuscript
were obtained from Orion and were tested in the author’s
Potentiometric Laboratory. The results presented in this
manuscript are from personal experience.
Potentiometric Equipment: In early 2002, this author
decided to set up the ISE measurement of urine iodide in
situ for better quality control in the performance of the
iodine/iodide loading test.13 The first instrument used
(Continued on next page)
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for the ISE measurement of iodide in urine samples was
the Orion 720A+ meter6 which requires manual input for
generating the standard curve and measurement of unknown samples. The procedure for generating a calibration curve and for measuring iodide in unknown samples
with the 720A+ meter was previously described.6 This
procedure was later modified and semiautomated in
2003 using the PDM40 for chromatographic separation
of the halides using syringe cartridges12,13 and the Orion
940/960 Meter coupled to the AS-3000 for measurement
of the purified halides.
Electrodes: In Table 2, the ion-selective electrodes used
to measure the four halides are displayed with the product number for both Thermo Orion and Spectrum
Chemicals and their approximate cost. Although some
manufacturers supply ISE electrodes at a lower cost,
they are not as sensitive, as precise, and as simple to operate and maintain as the Orion electrodes displayed in
Table 2. The filling solutions displayed in Table 2 can
be drained easily for storage of the electrode. At the end
of each day, it is best to drain the filling solution, rinse
the inner chamber and the tip of the electrode with puri-

fied water, dry and store the electrode with the tip in its
protective rubber cap. The Orion instruction booklet
contains a troubleshooting checklist. Based on the experience obtained over the past five years at the Optimox
Potentiometric Laboratory, the ISE electrodes for halides
have a useful lifespan of 9-12 months with regular use,
and the biological fluids are purified prior to their measurement with these electrodes. Some companies supplying similar electrodes at a lower cost claim a useful lifespan of six months. With new electrodes, the calibration
curves performed monthly are superimposable. The
slope and limit of detection are within a narrow range.
Afterward 9-12 months of regular use, there is evidence
of deterioration of performance as described below.
First, attempt to correct the problems by following the
recommendations from Orion, including polishing the
tip of the electrode. If this fails, acquire a new electrode.
The fluoride electrode shows decreased performance
sooner than the others. It is time to replace these electrodes when:
 The slope of the calibration curve becomes less
steep with decreased EMF per decade. If this
deterioration occurs before the next calibration,

Figure 5

Effect of Aging of Iodide Electrode on the EMF Changes per Decade of Standard Iodide

0

New Electrode
Deteriorating Electrode

EMF (mV)

-100
Low iodide level

-200
High iodide level

-300
- 400
0.1

1

10

100

1000 uM

Concentration of Iodide
Decreased EMF changes/decade; underestimation of iodide at low levels and overestimation at high levels.

Fig. 5
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Effect of aging of iodide electrode on the EMF changes per decade of
standard iodide: Decreased EMF changes/decade;
underestimation
of
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iodide at low levels and overestimation at high levels.

Table 3

Practical Limits of Detection of the Halide Electrodes in Descending Order of Sensitivities
Halide

Molecular
Weight

Sensitivity*
Mg/L

µM/L

Iodide

127

0.006

0.05

Fluoride

19

0.04

2.1

Bromide

80

0.4

5.0

Chloride

36

13.0

360 (0.36 mM)

Tested in author’s laboratory using 10 ml of biological fluid in a total volume of 30 ml

it causes underestimation at low halide levels
and overestimation at high halide levels (Figure
5).



The limit of detection (MUD value) has increased significantly with significant loss of sensitivity. With the Orion 940/960, this loss of
sensitivity can be assessed during calibration
since the MUD value will increase progressively
over time.



It requires a longer time during washing of the
electrodes for a return of the EMF to baseline.
Eventually, the EMF of the electrode does not
return to baseline but remains above the expected value, therefore increasing the limit of
detection. Using a new electrode, five washes of
10 seconds between measurements are adequate
to prevent overestimation of a low halide sample
when it follows a sample with concentration of
halides 1000-fold higher. With deterioration of
the electrode, a longer washing time becomes
necessary. If this is not taken into consideration,
a low halide sample following a high halide
sample will be overestimated. If washing the
electrodes becomes too time consuming to bring
the EMF value to baseline, replace the electrode.



Measurement of the pool samples with added
standards results in underestimation of the halide
levels in the pools with low concentrations of
standards and overestimation of the halide levels
in the pools with high concentration of halides
(Figure 5). The accuracy of experiments performed in every batch is the best means of detecting a deteriorating electrode between calibration.
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Any of the first three examples would justify replacing
the electrode. Check every new electrode before use
for the above. Compare performance with the previous
electrode. Defective new electrodes can be detected
early and exchanged. It may take up to two months to
obtain new electrodes from Orion. For electrodes that
are used frequently, mainly in commercial laboratories
where turnaround time is critical, extra electrodes for
halides most in demand should be kept in stock just in
case.
The sensitivity (limit of detection) of the standard curve
obtained with these electrodes in the author’s laboratory is displayed in Table 3, when 10 ml of biological
fluid and 30 ml total volume are used in the assay.
When a volume of less than 10 ml of biological fluid is
used, and the total volume is maintained at 30 ml, the
limit of detection increases proportionately. The values
displayed in Table 3 are conservative and vary from
batch to batch, but they represent average values. For
example, the limit of detection for iodide can be as low
at 0.002 mg/L with some electrodes.
Figure 6 displays the standard curves for the four halides. The linear or near linear portion of these curves
are boxed in grey for easy identification. The two halides with the lowest limit of detection (iodide and fluoride) have the widest ranges of linearity. The iodide
electrode is the most sensitive with limit of detection
ranging from 0.002-0.006 mg/L, followed by fluoride
at 0.04 mg/L then comes bromide at 0.4 mg/L, and
lastly chloride at 13 mg/L. For urine samples, a volume of 10 ml is easily available. However, for serum
and saliva, a volume of 3 ml diluted with 7 ml of water
(Continued on next page)
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Figure 6

Dose-Response Curve for the Four Halides Using Thermo Orion ISE Electrodes
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is usually used in the assay. The limit of detection is
therefore 3.3 times higher in the measurement of the halides in serum and saliva.
Standards: The halides can be purchased in the solid
forms or dissolved in purified water. If an aqueous solution of the halide standards is used to generate the standard curves, make sure that these solutions are not beyond their expiration date. Some companies do not supply an expiration date, and it is best not to use standard
solutions from these companies. The solid forms of the
halides purchased from Spectrum Chemicals in the purest forms available are used in the author’s laboratory.
The Spectrum product number for the four halides are:
chloride (sodium salt) PN# S1249; fluoride (sodium salt)
PN# S0167; bromide (sodium salt) PN# S1195; and iodide (potassium salt) PN# P0185. Concentrated stock
solutions of the halides are prepared every six months.
For chloride, the stock solution contains 1 M/L. For the
other halides, a concentration of 0.1 Molar is prepared.
The iodide stock solution is stored in brown glass bottles
and the other halides in opalescent plastic bottles. The
concentration of the halide stock solution for each halide
is displayed in Table 4.
For generating the calibration curve (standard curve)
with the Orion 940/960, the owner’s manual recommends a concentration of halide 10 times the arbitrary
upper limit of detection set by the laboratory (Table 4).

For example, if one wishes to set an upper limit of detection of one mM/L (127 mg/L) for iodide, the concentration recommended in the stock solution for the Orion
940/960 is 10 mM/L. The calibration is performed every
month. If the 720A+ meter is used, prepare standards in
water at 10-fold dilutions within the linear portion of the
standard curve. The 10-fold dilutions of standards to be
used in the 720A+ model for the calibration curve can be
expressed either as µM/L or as mg/L for iodide, fluoride,
and bromide. For chloride, the measurement can be displayed either as mM/L or g/L. As many as five concentrations can be used for generating the standard curve
with the Orion 720A+ meter. This meter performed a
point to point calibration. The Orion 940/960 will compute the standard curve automatically by pumping increasing amounts of halides to an aqueous solution of
the ionic strength adjuster appropriate for the halide
measured (see Table 4).
Ionic Strength Adjuster (ISA): For best performance of
the ISE electrodes, ISAs are used to bring standards and
unknown samples within the same narrow range of pH
and of ionic strength. For the measurement of chloride,
bromide, and iodide, the ISA is an aqueous solution of
sodium nitrate (NaNO3) at a final concentration of 1.66
M. The ISA used in the assay of fluoride is an aqueous
solution containing sodium acetate, sodium chloride,
acetic acid, and citric acid. This ISA from Thermo
(Continued on next page)

Table 4

Stock Solutions of Halides

Upper Limit of
Detection in the
940/960 meter*

Concentration
Used in the 940/960
Model for
Calibration
(Performed every
month)

Final Concentration of ISA in the
Assay Beaker

1 Molar
(36 g/L)

0.1 Molar
(3.6 g/L)

1 Molar
(36 g/L)

NaNO3 1.66 M

Fluoride

0.1 Molar
(1.9 g/L)

0.001 Molar
(19 mg/L)

0.01 Molar
(190 mg/L)

TISABII 50% Aqueous Solution

Bromide

0.1 Molar
(8 g/L)

0.005 Molar
(400 mg/L)

0.05 Molar
(4 g/L)

NaNO3 1.66 M

Iodide

0.1 Molar
(12.7 g/L)

0.0005 Molar
(63.5 mg/L)

0.005 Molar
(635 mg/L)

NaNO3 1.66 M

Halide

Concentrations in
Stock solution
(Prepared fresh every
six months)

Chloride

*Arbitrarily set for practical reasons at the Optimox Potentiometric R&D Laboratory.
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Orion is called TISAB I. Trivalent aluminum binds covalently to fluoride. Since the negative charge on the
halides is required for detection by the ISE electrode, the
covalent binding of aluminum would neutralize the
negative charge of the halide, causing an underestimation of the levels of fluoride measured. In order to prevent interference from aluminum in the direct ISE measurement of fluoride, citric acid in the TISAB I is replaced with 1, 2-cyclohexane diaminotetraacetic acid
(CDTA). This fluoride ISA from Thermo Orion is
called TISAB II.
An aqueous solution of sodium nitrate 5 M concentration is available from Spectrum Chemicals (PN# 24625150). In the author’s laboratory, sodium nitrate FDC
grade is obtained from Spectrum Chemicals in the solid
form in bottles of 2,500 g (Spectrum PN# 501813). This
quantity is dissolved in 6 L of R/O water to obtain a 5 M
concentration. This preparation is then filtered through a
0.2 µm filter (Millipore PN# MPGL06 GHZ) and stored
in 1-liter plastic bottles (Fisher Scientific PN# 05-712224) for up to six months.
The Orion special ISA called TISAB II is obtained from
Spectrum Chemicals already dissolved in water. The
Orion product number for the TISAB II reagent is PN#
940909, and the Spectrum product number is PN# 24625171. In the assay of fluoride, it is diluted with an
equal volume of water or of the aqueous solution containing standards and purified biological fluids.
Validation of the ISE Procedure
The same procedure previously described for the validation of the radioimmunoassay of steroid hormones in
biological fluids is used to validate the ISE procedure of
the halides.33,34 The criteria for acceptability includes
reliability and practicability. The reliability of an assay
depends on its specificity, sensitivity, accuracy, and precision. The practicability of an assay is judged by the
skill required to perform it, the time involved in its performance, and the cost of the assay. The criteria for
practicability of the ISE procedure are satisfied as previously discussed.6
Specificity: There are various ways of validating an assay in terms of its specificity, one of which is by comparison with an accepted method. Yabu, et al,23 and
Kono, et al,24 validated the specificity of the ISE method
for direct measurement of urinary iodide levels by comparison with the ceric ion-arsenious acid method.35 The
ISE procedure for urine iodide levels developed at the
Optimox Potentiometric R&D Laboratory was previously validated by the high degree of correlation with
value obtained using the ICP-MS technique.6 The
184

specificity of the ISE procedure for the other halides is
inerrant in the specificity of the ion selective electrodes
themselves and in the chromatographic separation of
each halide from the other interfering halides with a high
degree of resolution. For example, the electrode for
fluoride is so specific, that two commercial laboratories,
Doctors Data and National Medical Services, measure
urine fluoride directly with this electrode without prior
purification.
Sensitivity: The sensitivity (limit of detection) of the
assay in the measurement of halides in biological fluids
is not identical with the sensitivity of the standard curve.
The Orion 940/960 will compute the sensitivity of the
standard curve which it identifies as “MUD.” The MUD
value is automatically subtracted from each sample
measured. However, the limit of detection of the assay
in the measurement of unknown samples must be calculated by running 4-6 replicates of the biological fluid
devoid of the halide to be measured (i.e., stripped urine).
A simple and practical way to obtain stripped urine for
the assay of fluoride, bromide, and iodide is to elute 50
ml of urine per SAX 600-milligram cartridge. The
eluted urine will be essentially devoid of halides, except
chloride. The pooled urine samples should be collected
from normal volunteers not on orthoiodosupplementation. A low chloride pooled urine can be obtained from
these subjects if they are told to restrict salt during the
period of urine collection.
Theoretically, no fluoride, bromide, or iodide should be
present in the stripped urine samples. However, a value
is measured which is called a blank. The mean ±SD of
4-6 blank samples are computed. The limit of detection
in the measurement of unknown samples at the 95%
confidence limit is equal to 2 SD of the mean blank after
subtracting the mean blank value from the concentration
measured in the unknown samples. At the 99% confidence limit, the sensitivity is equal to 3 SD of the mean
blank value. If the blank value is below the MUD value,
subtracting that blank is not required, since the Orion
940/960 automatically subtracts the MUD value. If the
blank is higher than the MUD value, it is important to
subtract the mean blank value, mainly when the levels of
halides in the biological fluids are near the limit of detection. For example, when measuring iodide in random
or morning urine samples prior to orthoiodosupplementation in the US population, some values will be near the
limit of detection. It is not as critical to compute and
subtract the mean blank value of urine iodide levels
when the levels measured in unknown samples are 2-3
orders of magnitude above the blank, such as post- orthoiodosupplementation.
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Table 5

Range of Halides Added to “Stripped” Biological Fluids* of
Equivalents for the Assessment of Accuracy and Precision
Halide

Biological
Fluid

Blank Fluid

Range of
Added Halides

Chloride

Urine

Low chloride urine pool

0.1-10.0 g/L

Urine

Stripped urine pool*

0.1-10.0 mg/L

Serum

3% BSA in NS**

0.05-2.00 mg/L

Saliva

NS**

0.05-2.00 mg/L

Urine

Stripped urine pool*

10-400 mg/L

Serum

3% BSA in NS**

10-400 mg/L

Saliva

NS**

1-40 mg/L

Urine

Stripped urine pool*

0.05-50.00 mg/L

Serum

3% BSA in NS**

0.05-10.00 mg/L

Saliva

NS**

0.5-100.0 mg/L

Fluoride

Bromide

Iodide

*Urine collected following elution from the SAX cartridges. Only chlorine is eluted. The levels of fluoride, bromide,
and iodide in stripped urine pool are below the limit of detection.
**BSA = Bovine serum albumin; NS = Normal saline

Accuracy: The accuracy is assessed by recovery experiments. Known amounts of the halide to be measured
are added to pooled samples of the biological fluid or an
equivalent aqueous solution devoid of the halides to be
measured. The accuracy is expressed as percent recovery of the added halides at concentrations within the
range expected in the unknown samples. An acceptable
accuracy is a recovery rate of 90-110% of the added
amount. The exact amount of halide added to the pooled
blank samples can be estimated by transferring the same
volume of halide standards in the ISA solution at the
same total volume. For example, if one wishes to measure the recovery of 0.1 mM (12.7 mg iodide/L) added to
the stripped biological fluid, pipette 10 µL of 0.1 M iodide/L standard solution in 30 ml of 1.66 M NaNO3. In
the protocol for the ISE measurement of halide, the volume of standards and purified unknown samples is 10 ml
in a total volume of 30 ml ISA. Since 10 µL in 10 ml is
1,000-fold dilution of the 0.1 Molar stock solution of
iodide, the amount added is 0.1 mM or 12.7 mg/L. Use
the same pipette to add the same amount of iodide (10
µL of stock) to 10 ml of the stripped biological fluid
prior to chromatography. The mean value of triplicate
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direct measurement of iodide in the spiked ISA solution
is taken as 100%.
Accuracy can also be evaluated by adding known
amounts of halides to unknown samples. For example,
if an unknown urine sample obtained post-iodine/iodide
load is analyzed prior to, and after, adding 12.7 mg of
iodide/L (100 µM), the difference between the values
pre- and post-spiked samples should be 12.7 mg/L.
Again, the acceptable range for spiked samples is a recovery rate of 90-110% of the added amount.
Precision: The intra-assay and inter-assay precision are
evaluated by analysis of replicates of pooled samples
without or with added halide in known amounts (4-6
replicates), and calculating the mean ±SD for within assay precision and duplicate measurement in several
batches for between assay precision. The coefficient of
variation is the standard deviation expressed as a percentage of the mean value. Taking the mean value as
100%, the acceptable limit for the coefficient of variation for a high degree of precision is 5%. That translates
(Continued on next page)
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Table VI
Quality
Report
QualityControl
Control Report

Table 6

Pools with added standards.
Date prepared
Electrode
Date first
SN#
used
Date last calibration
MUD value ______ mg/L
of 940/960 Meter

Halide Measured Cl-  F-  Br-  I- 
Electrode
Part#
Date QC test
performed

Halide
measured
(mg/L)

Pool I (blank)
No halide added

Halide
measured
(mg/L)

Pool III
Added standard
_____ mg/L

1.

1.

1.

2.

2.

2.

3.

3.

3.

4.

4.

4.

5.

5.

5.

X

X

X

SD

SD

SD

Limit of detection
(2 × SD)

Accuracy (% Rec)

Accuracy (% Rec)

Precision (C.V.)

Precision (C.V.)

Pool IV
Added standard
_____ mg/L

Halide
measured
(mg/L)

Pool V
Added standard
_____ mg/L

Halide
measured
(mg/L)

Pool VI
Added standard
_____ mg/L

1.

1.

1.

2.

2.

2.

3.

3.

3.

4.

4.

4.

5.

5.

5.

X

X

X

SD

SD

SD

Accuracy (% Rec)

Accuracy (% Rec)

Accuracy (% Rec)

Precision (C.V.)

Precision (C.V.)

Precision (C.V.)

Q.C. Tests =
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Pool II
Added standard
_____ mg/L

Passed 

Halide
measured
(mg/L)

Halide
measured
(mg/L)

Failed 

THE ORIGINAL INTERNIST

December 2006

into a 95% confidence limit from 90-110%. In general,
the intra-assay precision is better than inter-assay precision; and the inter-assay precision in the same laboratory
is better than inter-laboratory precision.
For a newly developed procedure, the above validation
should be performed prior to analysis of unknown samples and every time the procedure is modified. For routine analysis, the accuracy experiments using single
measurement of the pooled samples with added standard
are adequate. It is a good practice to spread the pooled
spiked samples evenly throughout the batch of unknown
samples. When measurements are made near the detection limit, blank samples in 4-6 replicates are needed to
assess the sensitivity of the assay. At the 95% confidence limit, the sensitivity would be equal to 2 SD of the
blank; and at 99% confidence limit to 3 SD of the blank.
Measuring blank samples is not necessary if the levels
measured in unknown samples are 2-3 orders of magnitude greater than the blank value.
Acceptable limits of precision and accuracy should be
based on the research and clinical applications of these
tests. The range of halide concentrations used for the
accuracy and precision evaluation should be within the
range expected in biological fluids under normal and
pathological conditions. For precision and accuracy experiments using serum and saliva, a 3% solution of Bovine Serum Albumin (BSA) in normal saline (NS) is
used instead of stripped serum and normal saline is used
instead of stripped saliva (Table 5).
A proposed protocol for the reliability testing of a new
ISE procedure or a modification of an existing procedure, prior to measurement of halides in unknown samples, is outlined in Table 6.
Clinical Applications
During the 1930s, attempts were made to differentiate
between euthyroidism, hyperthyroidism, and hypothyroidism by the effect of iodine supplementation on the
basal metabolic rate and the profile of serial serum iodide levels.36-38 At the Lahey Clinic,38 an iodine/iodide
“tolerance test” was used to assess thyroid functions. To
quote Perkin, et al:38
“The technique of the test may be reviewed briefly
as follows: 10 cc of blood is withdrawn from the
patient, following which a known amount of iodine
as Lugol’s solution (37.5 mg iodine used at present)
in milk is given orally). At one-half hour, one hour,
one and one-half hours and at two and one-half hour
periods, two cc blood samples are taken ... From the
above chart it may be seen that the blood iodine
curve does not rise to such a high level in the hyperTHE ORIGINAL INTERNIST
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thyroid individual as in the normal or nontoxic goitrous patient.”
The last paragraph of this manuscript reads: “An iodine
tolerance test is described which may prove to be a valuable asset in establishing a diagnosis of hyperthyroidism.”
Obviously, this prediction did not materialize. To this
author’s knowledge, the first published statement concerning whole body sufficiency for iodine was made by
Thompson, et al, in 1930:39 “The normal daily requirement of the body for iodine has never been determined.”
This statement is still true today, more than 70 years
later. We still don’t know the iodine/iodide requirements for whole body sufficiency. The Iodine Project
initiated by this author seven years ago13 was an attempt
to answer the question: What is the optimal intake and
what is the optimal form of the essential element iodine
for whole body sufficiency and for optimal mental and
physical performances? Results obtained with the iodine/iodide loading test pre - and postorthoiodosupplementation suggest that 100-400 times
the RDA would be required for whole body iodine sufficiency.10 At sufficiency, the human body retains approximately 1.5 g of iodine,11 50 times the medical textbooks’ figure of 30 mg.
Background on the Metabolism of Halides: The stable
halides are quantitatively absorbed by the gastrointestinal tract and renal clearance is the principal mode of excretion.11,40-43 Chloride and bromide compete with each
other for the extracellular fluid compartments and for
renal tubular reabsorption. Chloride and bromide are
mainly extracellular halides and, as such, are not stored.
However, bromide can be oxidized to bromine in fat tissues and stored as organic bromine. Bromide has a high
affinity for carbon-carbon double and triple bonds
(unsaturated fatty acids). In the central nervous system,
bromide is oxidized and organified to form a narcoleptic
organobromide.10 Fluoride is stored in bones and teeth,
mainly in bones which contains 97% of the total body
pool of fluoride.43 Iodide is stored in target cells which
contain the mechanism to transport peripheral iodide
inside the cells.10,16 The oxidized form of iodide, that is,
iodine is mainly stored in fat tissues and muscles.12
Next to fat tissue, muscle contains the largest amount of
iodine. Fat and muscle combined contribute 70% of total body iodine in individuals who have achieved iodine
sufficiency and, in such cases, the total iodine content in
the thyroid gland represents only 3% of body iodine.11,12
The organic forms of bromine, when stored in fat tissue,
(Continued on next page)
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Table 7

Some Clinical Applications of the ISE Procedure of Halides in Biological Fluids
Halide

Biological
Fluid
Urine



Assessment of salt intake

Serum



Serum chloride by ISE procedure pre- and post-chromatography may be
useful in cases of suspected bromism

Urine




Assessment of fluoride intake
Increases following orthoiodosupplementation

Serum





Below detection limit in 90% of the samples measured
Increases following the loading test
Decreases following orthoiodosupplementation

Saliva




Below detection limit in all samples measured so far
Sal/Ser ratio below 0.4

Urine





Depends on chloride intake
Increases following salt intake
Increases following orthoiodosupplementation

Serum





The best index of bromide excess
Increases following salt restriction
Decreases following orthoiodosupplementation and chloride load

Saliva




Lower concentration than serum
Sal/Ser ratios ranged is 0.1-0.8



Spot test is a rough estimate of iodine balance between intake and retention
during the previous 24 hours. A significant difference was observed between female smokers and non-smokers.
The iodide levels in 24-hour urine collection post-loading test is a reliable
assessment of whole bode iodine sufficiency.

Chloride

Fluoride

Bromide

Applications

Urine




Iodide
Serum



Saliva
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Profile of serial serum levels following iodine/iodide load gives an indication of absorption of iodine/iodide and cellular uptake and utilization of iodine.
The 24-hour post-load serum level gives an estimate of whole body iodine
sufficiency.
Normal range of sal/ser ratio is 28-74
Symporter inefficiency or inhibition associated with low sal/ser ration <28
TPO inefficiency or inhibition associated with elevated sal/ser ratio >74
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Fluoride: Urine fluoride levels are a good index of fluoride intake. Urinary fluoride increases following orthoiodosupplementation.9,13 Prior to orthoiodosupplementation, urine fluoride levels measured following
chromatography in 24 normal subjects had a mean ±SD
of 0.95±0.072 mg/24 hours and a post-loading test mean
±SD of 1.8±0.13/24 hours. The levels of urine fluoride
measured in these subjects following chromatographic
purification were not significantly different from levels
obtained with the direct measurement of fluoride in the
urine samples.13
In 250 normal subjects not exposed to fluoride, a mean
serum fluoride of 0.018 mg/L with a range of 0.0010.047 mg/L were reported by Torra, et al, in 1998.51
Serum fluoride above 0.05 mg/L would therefore be
above the normal range. Based on experience at the Optimox Potentiometric R&D Laboratory, serum fluoride
concentrations measured in 10 ml of serum were below
the limit of detection (<0.04 mg/L) in over 90% of the
samples measured. Following ingestion of 50 mg of
iodine in the form of a Lugol tablet by six normal
women, serum fluoride increased slightly to reach mean
levels ranging from 0.06-0.09 mg/L between 30 minutes
and eight hours post-load.27 By 24 hours post-load, the
fluoride concentrations were below <0.04 mg/L (Figure
7).
The highest level of post-load serum fluoride measured
so far was observed in a female patient with multiple
allergies who consumed well water with elevated fluoride levels. Her serum fluoride was 0.32 mg/L and 24hour urine fluoride was 6.4 mg/24 hours, giving a renal
clearance rate of 6.4 mg/24 hr ÷ 0.32 mg/L = 20 L/day.
Following orthoiodosupplementation at 50 mg of iodine/day and 3 g vitamin C/day, her serum fluoride decreased to 0.13 mg/L after six weeks and was below 0.04
mg/L by three months.16 Her allergies improved markedly.
Saliva fluoride levels have consistently been below
<0.04 mg/L in all samples measured so far, even postTHE ORIGINAL INTERNIST
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Figure 7

Serum Profile of Fluoride
Levels post Iodoral®
0.12
Serum fluoride levels (mg/L)

have half-lives of several years.44,45 Organic bromine in
fat tissue is slowly reduced to bromide which contributes
to the bromide pool. Bromide increases the urinary excretion of iodide46 and competes with iodide for uptake
and utilization by the thyroid gland,47-50 causing a relative iodine deficiency. Iodide increases mobilization and
urinary excretion of bromide.13 Based on this background information, some clinical applications of the
ISE measurement of the stable halides in urine, serum,
and saliva are discussed below. These data are summarized in Table 7.
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iodine/iodide loading, with serum samples increasing up
to 0.1 mg/L. Saliva/serum ratio of fluoride is therefore
below 0.4.
Chloride: The amount of chloride excreted in the 24hour urine collection gives a good estimate of salt intake
during the previous 24 hours. Since the atomic weight
of chloride is 36 and the molecular weight of sodium
chloride is 58, salt intake can be estimated by multiplying the amount of chloride excreted in 24 hours by
58/36, that is, 1.6.
In clinical chemistry, chloride is measured directly in
serum by the ISE procedure. In cases of bromism, serum chloride is usually overestimated by the direct
method due to interference from bromide.52,53 Spurious
elevation of serum chloride from bromide interference in
a case of severe bromism was reported by Horowitz in
1997.53
Severe bromism should be suspected if the direct method
of measuring serum chloride yields values significantly
above the normal range. In these cases, the values obtained for serum chloride post-chromatography will be
in the normal range. The chromatographic procedure
described in this manuscript would assist physicians performing this procedure in situ and also commercial and
hospital laboratories in the diagnosis of bromism.
Bromide: Both chloride and bromide are passively and
(Continued on next page)
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quantitatively absorbed by the intestinal tract with an
absorption rate faster for bromide than for chloride.54,55
Chloride competes with bromide for tubular reabsorption, and the biological half-life of bromide can be decreased markedly by administration of chloride.41,42 In
studies performed on rats, the half-life of bromide was
25 days on a salt restricted diet and less than a day with
chloride loading.

serum levels of bromide below 500 mg/L are considered
non-toxic; 500-1,000 mg/L, possibly toxic; 1,000-2,000
mg/L, serious toxicity; 2,000-3,000 mg/L, coma; greater
than 3,000 mg/L, possibly fatal.53 There is a gray zone
between the upper limit of normal serum bromide, that is
12 mg/L, and the lower limit of serum bromide considered toxic, that is 500 mg/L. This gray zone needs further investigation.

Compared to fluoride, chloride, and iodide with serum
half-life of a few hours and a renal clearance rate of 2050 L/day, the serum half-life of bromide averages 12
days (i.e., 288 hours), and the renal clearance of bromide
is only 1 L/day. With salt restriction, the renal clearance
rate of bromide can be as low as 0.2 L/day. Under
chronic exposure to bromide, 40-50 days (4-5 half-lives)
must elapse before a steady state serum concentration is
achieved, assuming a narrow range of intake of bromide
and chloride during that time period. In cases of low
chloride intake (salt restricted diet), the time required for
steady state is even longer. Because of the above, urinary bromide levels are not a reliable index of intake or
of serum bromide levels, when there is recent exposure
to bromide before steady state is achieved. Serum bromide levels are the best index of bromide toxicity.

In Horowitz’s patient previously mentioned, serum bromide was 3,180 mg/L, considered possibly fatal.
Horowitz’s patient experienced severe bromism following daily ingestion of a soft drink containing organic
bromine.53 Brominated oils are used frequently in soft
drinks, and the label does not clearly indicate the amount
of organic bromine present. As previously stated, organic bromine is stored in fat tissue and released slowly
as bromide.

Several authors have attempted to establish a normal
range of serum bromide in otherwise normal subjects.
Baselt54 reported mean serum bromide levels of 3-5
mg/L in three groups of normal individuals. Sticht and
Käferstein55 reported a normal range for serum bromide
of 1.0-7.5 mg/L. Jong and Burgrel56 found a mean serum bromide level in 19 male and 19 female subjects of
5.4 mg/L. Miller and Capon57 reported a range of 3.510.0 mg/L in eight normal adult subjects. Olszowy, et
al,58 in a manuscript published in 1998, did an extensive
review of published data on bromide levels in biological
fluids. To quote Olszowy:
“Much work has been carried out to establish a reliable reference concentration of bromide in the biological fluids of healthy humans, and some data are
summarized in Table I … With the exception of the
high cord serum result shown in Table I, bromide
concentrations in all examined body fluids (whole
blood, serum, and urine) are similar with a range of
3-12 mg/L and mean value around 5 mg/L, which is
consistent with past routine clinical results of this
laboratory.”
In 183 random blood samples collected in healthy Australians, Olszowy, et al, measured a mean of 5.3±1.4
mg/L with a range of 2.5-11.7 mg/L. Based on the
above data, the upper limit of the normal range for serum
bromide would be 12 mg/L. By toxicological standards,
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Horowitz stated that he was unable to measure the
amount of bromine in the suspected drink because all the
bottles were removed by the owner of the store who refused to have the product analyzed. The patient, a computer executive, experienced confusion, ataxia, headache, fatigue, and loss of concentration. The diagnosis
of severe bromism was not made until the third visit with
the same complaints. Hemodyalysis was required to
improve the patient’s clinical condition. All these problems originated from consumption of a cola drink. In
several reported cases of chronic intoxication from ingesting an organic bromine-containing drug, serum bromide levels remained elevated even after serum levels of
the drug were undetectable.52 Chronic bromide intoxication from this drug is probably due to inorganic bromide
released from the drug.
Physicians are encouraged to learn more about the symptoms of bromism and to request serum bromide levels in
suspected cases. Chronic bromism causes symptoms
that cover many medical specialties: psychiatry, neurology, gastroenterology, and dermatology. If the physician is not familiar with bromine toxicity, these symptoms will be misdiagnosed and mistreated. Ewing and
Grant,59 emphasizing the bromide hazard commented:
“Physicians must participate in educating the public to
the bromide hazard.”
The lowest serum bromide levels that will result in significant mental and physical symptoms is at the present
unknown. Fuortes60 proposed 30 mg/L as the highest
non-toxic level of serum bromide. In 1938, Clark61 reported that small doses of bromide resulted in dullness,
apathy, and inability to concentrate. Sangster, et al,62
evaluated the effect of daily oral ingestion of bromide
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How many patients with misdiagnosed bromism are currently treated with psychiatric drugs? Levin63 in 1948,
described four varieties of bromide psychosis: chronic
brain syndrome from chronic bromism, delirium, schizophrenia, and hallucinosis. Decreased cerebral blood
flow was reported in a case of bromide psychosis, being
one-third of values observed in normal subjects.64 Undiagnosed bromism is common in psychiatric patients.59,65
Bromide has been implicated in thyroid cancer.9,10
Malenchenko, et al,66 measured the content and distribution of iodine, chlorine, and bromine in normal and
pathological thyroid tissue. No significant trend was
observed for chlorine. Iodine levels were significantly
lower in thyroid cancer, Hashimoto’s thyroiditis, and
goiter than normal tissue. Bromine concentrations were
elevated in all thyroid pathologies. The highest bromine
levels were found in thyroid cancer, being 50 times
higher than normal thyroid tissue.
Rats fed brominated oils displayed thyroid hyperplasia,
myocarditis, fatty liver, and testicular atrophy.67-70 Decreased activity of glucose-6-phosphate dehydrogenase
and glucose-6-phosphatase were observed before hepatic
pathology was demonstrated histologically. Since the
above enzymes are involved in the production of hydrogen peroxide by the thyroid gland, and hydrogen peroxide is the oxidant used by TPO to oxidize symported
iodide,10 mild bromism may be a factor in some forms of
hypothyroidism caused by decreased oxidation and organification of intracellular iodide. In such cases, the
exchangeable iodide pool of the thyroid and other target
organs would be higher than normal.
Serum bromide levels measured at the Optimox Potentiometric R&D Laboratory prior to orthoiodosupplementation are rarely below 12 mg/L in “normal subjects.”
Values are usually 30-120 mg/L. These levels decreased
markedly following orthoiodosupplementation in these
THE ORIGINAL INTERNIST
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Figure 8

Serum Profile of Bromide
Levels post Iodoral®
80
Serum bromide levels (mg/L)

for three months at 4 mg/kg BW and 9 mg/kg BW in
seven male and seven female volunteers. At the 4 mg/kg
BW level, five of the seven males complained of increased sleepiness and decreased ability to concentrate.
Decreased amplitude of brain waves in the temporal and
central areas were observed in these subjects. Mean serum bromide levels pre-intervention were 5.6 mg/L for
the males and 4.8 mg/L for the female subjects. Under
steady state conditions at 12 weeks post-intervention, the
mean serum bromide levels were 160 mg/L for the seven
male subjects and 240 mg/L for the seven female subjects. These levels of serum bromide associated with the
above symptoms were much lower than the arbitrarily
set limit of 500 mg/L for bromide toxicity.
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normal subjects who reported lifting of brain fog, less
fatigue, and performing more in less time, that is, they
became more efficient. In six normal female subjects
evaluated following ingestion of 50 mg of iodine in the
form of Lugol tablets, the mean serum level was 43
mg/L pre-load and increased significantly post-load with
biphasic profile (Figure 8). This pattern is suggestive of
an enterohepatic circulation of bromide like iodine.12
The mean serum bromide levels in these six subjects
prior to the iodine/iodide load were eight times higher
than reported in the literature previously reviewed. This
may be due to increased exposure to bromide and/or decreased salt intake. Based on the author’s experience
over the past 30 years with normal subjects participating
in a wide range of clinical studies, normal subjects today
are not what they used to be. “Normal” individuals often complain of brain fog, fatigue, and lack of motivation. Bromide is used extensively in our food and water
supplies15 and could play a role in these symptoms. Iodine and chloride increase the renal clearance of bromide
and the above complaints are improved following orthoiodosupplementation10 and salt loading.14

Iodide: In populations consuming iodine at RDA levels,
random sampling of urine for ISE measurement of iodide gives a rough estimate of intake. A significant difference (p<0.05) was observed between spot urine iodide
levels measured in female patients attending a breast
clinic when female smokers were compared with nonsmokers, and non-significant trend between patients with
breast cancer and patients without breast cancer.20 Spot
urine sampling for iodide measurement may be of value
(Continued on next page)
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in epidemiological studies, but it is not a reliable index
of whole body sufficiency. The most useful application
of the measurement of urinary iodide is in the 24-hour
urine collection post-iodine/iodide load pre- and postorthoiodosupplementation, using arbitrarily 90% of the
load excreted as an index of whole body iodine sufficiency.10 At 50 mg iodine/day, sufficiency is usually
achieved within three months in normal female subjects
but may take several months in patients with elevated
bromide levels. In six normal subjects ingesting 100 mg
iodine/day in the form of a Lugol tablet, body sufficiency was assessed by the loading test every two weeks
for six weeks. All six subjects achieved sufficiency at
six weeks.

ered in 24-hour urine collection from an iodine deficient
patient, giving the false impression of whole body iodine
sufficiency.14,16 This can occur when the gastrointestinal
absorption of iodine is very efficient, but peripheral iodide is not efficiently transferred inside the target cells or
the symported iodide is not oxidized and organified.14
Peripheral iodide is cleared very rapidly by the kidneys
with a clearance rate of 43.5 L/day,11 resulting in a high
percentage of the iodine/iodide load excreted.
The saliva/serum iodide ratio 24 hours postiodine/iodide load gives a reliable index of the efficiency
of the iodide transport mechanism. We reported a normal range of 28-74 with a mean ±SD of 44.2±13.7.16
The 24-hour post-load mean serum iodide levels in these
subjects were 0.76±0.17 mg/L. In a female patient with
breast cancer and elevated serum bromide levels, or-

In certain circumstances, the iodine/iodide loading test
may result in a high percentage of the iodine load recovFigure 9

Serum Profile of Inorganic Iodide Levels Following the Iodine/Iodide Load

Serum inorganic iodide levels (mg/L)
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the iodine retention mechanism. (Reference 14)
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Figure 10

Serum inorganic iodide levels (mg/L)

Serum Profile of Inorganic Iodine Levels Following Iodine/Iodide Load
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fold increase in the saliva/serum iodide ratio. At the
beginning of the study, serum bromide level was 121
mg/L (normal range 3-12 mg/L), and the saliva/serum
iodide ratio was 22 (normal range is 28-74). Following
six weeks at 100 mg iodine/day, serum bromide decreased markedly to 12.7 mg/L, and the saliva/serum
ratio increased to 61. These results were obtained without chloride loading.
In a female patient who presented with hyperthyroidism followed by hypothyroidism and elevated serum
bromide, serial serum iodide measurement for 11 hours
post-iodine/iodide load displayed a markedly elevated
serum iodide level of 32 mg/L at one hour post-load
followed by a marked drop to 2.5 mg/L at two hours
and below 0.5 mg/L thereafter.14 She could tolerate
only 6.25 mg of the iodine supplement before because
of side effects probably due to detoxification from
bromism. Following 3 g of sustained release vitamin
C/day, her serum profile normalized. She excreted

As previously mentioned, elevated bromide levels
block TPO activity and could result in hypothyroidism.
Besides bromide toxicity, other TPO inhibitors could
produce the same end result. Since the salivary glands
concentrate and organify peripheral iodide, blockage of
oxidation of iodide would result in an elevated saliva/serum iodide ratio above 74.
Elevated saliva/serum iodide ratio was observed in some patients
with hypothyroidism and autoimmune thyroiditis. This
interesting observation needs follow-up. This elevated
ratio is suggestive of decreased oxidation and organification of iodide. Hydrogen peroxide (H2O2) administration or enhancing the H2O2 producing NADPHoxydase system with vitamin B3 would be expected to
result in a beneficial effect. The author is currently
assessing the organification of iodide by measuring the
ratio of organic iodine over total iodide in saliva. By
measuring saliva iodide before and after reduction with
sodium metabisulfite and sodium borohydride, organic
(Continued on next page)
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iodine can be estimated by the difference between the two
values obtained.
The study of the metabolism of iodide and the other
halides can be assessed using commercial laboratories,
but physicians have not utilized these services because
of the expense involved and also because physicians
are not aware of the importance of these halides in
medical practice. With the ISE procedure described in
this manuscript, these studies can be performed in the
physician’s office. Consequently, the clinical applications of these procedures will become more widespread
among the medical profession. Clinical research using
nutrients instead of prescription drugs gives the physician the satisfaction of contributing to new knowledge
in alternative medicine while at the same time improving patient care using nutrients instead of drugs.
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How Systemic
Enzymes Work To
Cure Diseases
by Dr. James A. Howenstine

Aging appears to begin between the ages of 27 and 35
when the production of enzymes that dissolve protein
begins to diminish. Enzymes are widely recognized for
their importance in digesting food. They also break up
circulating immune complexes. Enzymes can act to prevent too much fibrin from being deposited in wounds,
fractures, and joints. These enzymes also remove necrotic debris and excess fibrin from the bloodstream.
Immune system regulation can also be accomplished
with enzymes. Most of the development of systemic
enzyme therapy was done in the Far East and Europe.
Enzyme therapy is a prime example of a situation in
which US medicine is missing the boat due to a lack of

awareness of what the rest of the world is doing and
our unwillingness to use therapies not made by “big
pharma.” Enzymes cannot be patented so they are of
little interest to drug companies.
The proteolytic enzymes used in enzyme therapy dissolve fibrin. When strong proteolytic enzymes are in
an enzyme preparation, they can be powerful enough in
their action to actually gradually digest scar tissue
away. This takes time to occur, of course, but eventually all the scar tissue may disappear. When the body
deposits excess fibrin in a tissue, tendon sheaths become thickened and the free movement of a tendon
back and forth fails to occur with the tendon getting
caught in the fibrous tissue (e.g., trigger finger, Dupytron’s contracture of the palm, etc.), and failure of normal function occurs. Tissues containing excess fibrin
are weak because they do not provide space for the
epithelial tissue that normally grows through the whole
fibrin matrix, producing strength. These tissues with
excess fibrin have restricted motion if joints are involved and will have diminished size and function if
the scarring involves an internal organ (e.g., heart after
infarction, kidney after embolus to a kidney artery, pancreas after episode of pancreatitis, etc.).
Systemic enzymes have a unique feature. Side effects
do not occur with systemic enzymes. This means that
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raising the dosage does not cause any problems. The
initial dosage, which is usually three capsules three
times daily on an empty stomach, can be raised by
three capsules daily every few days until there is a
therapeutic response. In this manner, enzyme dosage
should be steadily raised until the desired result is
found. A person given more than 3,700 enzyme tablets
in one day exhibited only diarrhea from this massive
capsule intake.
A second interesting facet of systemic enzymes is that
their effects on coagulation intensify the actions of
blood thinning drugs like coumadin. Persons on anticoagulant drugs and individuals with hemophilia may
have more intense bleeding with enzyme therapy, and
these individuals should avoid taking enzyme therapy.
Use of Vitalzyme in Disease Conditions
Vitalzyme is an enzyme formulation that contains protease, serrapeptase, papain, bromelain, amylase, lipase,
rutin, and amia, which is a rich source of vitamin C.
Serrapeptase is a unique proteolytic enzyme isolated
from non-pathogenic enterobacteria Serratia E 15 that
has superior anti-inflammatory1 action when compared
to other proteolytic enzymes. Serrapeptase is the enzyme found in the intestine of the silkworm that permits the silkworm to break out of the cocoon.
In addition to breaking down fibrin deposits, Vitalzyme
reduces inflammation, removes and filters viruses from
the blood, balances the immune system, and removes
toxins from the blood. The systemic effects of enzymes can be used to prevent and resolve many diseases. The rutin contained in Vitalzyme has valuable
properties. Rutin is a bioflavinoid which composes 46% of buckwheat. Rutin strengthens and controls the
permeability of blood vessel and capillary walls. This
turns weak blood vessels into strong ones that are less
likely to bleed. Rutin lowers the blood pressure and
slows aging. Bioflavinoids, such as rutin, quercetin,
and hesperidin, are powerful antioxidants that effectively combat the free radicals believed to cause 90%
of diseases (cancer, arteriosclerosis, arthritis, aging,
etc.).
Many articles have been written recently extolling the
virtues of serrapeptase.
Serrapeptase has antiinflammatory, anti-edema, and fibrinolytic properties.
A study in otolaryngological patients from many centers in Italy disclosed that serrapeptase was very effective in alleviating thick infected secretions.1 Ninetyseven percent of those taking serrapeptase reported
good or excellent results compared to 22% in the control subjects. Knee cartilage operations were followed
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by 50% less swelling2 in the group of patients taking
serrapeptase. Patients with fibrocystic breast pain5 reported 85% marked to moderate improvement when
compared to 65% in those not receiving serrapeptase.
Twenty patients (average age 39) with carpal tunnel
syndrome4 were given 10 mg of serrapeptase twice
daily. Thirteen of these were better with electrophysiological proof of recovery.
Enzyme Therapy in Malignancies
In Europe, therapy of malignancies usually includes
enzymes in large dosage which has lengthened survival. Enzyme preparations are carefully formulated so
they are able to avoid dissolving in stomach acid and
thus are available to get into the blood without being
destroyed.
In cancer cases, the cancer cells are surrounded by a
layer of fibrin which may be up to 15 times thicker than
the layer of fibrin that surrounds normal cells. This
fibrin layer permits these malignant cells to escape
from killer immune cells, which become unable to detect the cancer cells’ antigens. The systemic enzymes
are able to remove this fibrin coating, permitting the
immune cells to again kill the tumor cells. Additionally, immune cells become stimulated by enzymes to
increase the production of tumor necrosis factor which
can attack tumor cells, as well as cells infected by viruses. This is vital to cancer defense. Systemic immune therapy has prolonged life for many patients, and
in the case of cancer of the pancreas, Dr. Wyba states
that about one-third of cases have been cured using systemic enzymes. The enzymes must not be stopped or
the cancer recurs. The dose may need to be as much as
30 pills three times daily. We think it is wise to include
enzymes along with other therapies in treating cancer.
We think that Vitalzyme may be the best enzyme
preparation to use in malignancies. The presence of
serrapeptase, plus protease, papain, bromelain, amylase, lipase and rutin makes this a unique formulation.
Enzyme Therapy in Infections
The human body reacts to infections by increasing the
viscosity of blood. This slows the flow of blood and
increases the clotting tendency of the blood. At times,
the clotting tendency is so exaggerated in infections
and other disease states that there is widespread occurrence of fibrin clots all over the body (disseminated
intravascular coagulation). In this state, all the blood’s
substances that are needed to cause blood to clot become consumed, resulting in no ability to clot. This
leads to widespread hemorrhagic areas at the same time
(Continued on next page)
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there is a multitude of clots. Systemic enzyme therapy
stops the clotting tendency of blood that occurs in infections by its action to dissolve fibrin. There is an
increased risk of heart attacks and stokes immediately
after acute infections (chlamydia, Cocksackie viruses,
etc., and in persons suffering from gingivitis).
Viral and Bacterial Infections
Many infectious problems that trouble humans come to
light when a dormant virus becomes activated after residing harmlessly for many years. A good example of
this is a herpes zoster skin infection developing in patients who had recovered from an old chicken pox
(varicella zoster) viral infection many years previously.
Herpes viruses may lie dormant for many years, only to
produce very painful neuritis in later years. This may
follow an acute illness or any event that injures the immune system (e.g., chemotherapy).
When a virus contacts a human cell, the external coating connects to the cell, and the virus becomes able to
contact DNA. This connection to DNA permits the
virus to reproduce in a rapid manner. Proteolytic enzymes consume the exterior coating of a virus rendering the virus permanently inert. To recover from a viral infection requires that enough enzymes be taken to
get ahead of the rapid viral replication within cells.
This may require 5-10 capsules of Vitalzyme three
times daily or more.
Biofilm Protection for Bacterial Infection
Involving Prosthetic Substances
One of the problems plaguing medicine currently is
infection of prosthetic substances placed in the body
(prosthetic hips, knees, etc.). These infected prosthetic
joints often need to be replaced, as the infection cannot
be eliminated. Bacteria are able to create a biofilm that
prevents antibiotic drugs from reaching and killing
them. A similar problem exists in heart valve infections, where frequently an emergency replacement of
an infected valve leaflet becomes the only way to save
the patient’s life. The proteolytic enzyme serrapeptase
was shown to enhance the killing activity of the antibiotic Ofloxin in cultures and to prevent the formation of
biofilms.5 This prevention of biofilms could become
very valuable in treating these problem infections.
Enzyme Therapy in Allergic Illnesses
There is an inflammatory component to the asthmatic
attack. Use of enzymes during an acute episode should
be effective in many persons. Decreasing the volume
of secretions and causing the secretions to be less viscous so they could be easier to cough up is also benefi-
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cial. Maintaining a low dosage of enzymes, 2-3 capsules daily, should also create an environment in which
it would be more difficult for a new attack of asthma to
get started.
The allergenic pollens irritating the nose in allergic
rhinitis (hay fever) cause the production of considerable mucous secretions. Taking enzymes should decrease the volume of these secretions and thus alleviate
the symptoms. As in asthma, taking 2-3 enzyme capsules daily could prove valuable by making it more difficult for hay fever symptoms to be initiated.
Use of Enzymes in Painful Conditions
Proteolytic enzymes are able to block the release of
pain producing amines from tissues that have inflammation. This elimination of pain benefits many conditions. The disability of migraine headaches can usually
be helped by enzyme therapy. Sinus headaches can be
alleviated by enzymes, which decrease and liquefy the
secretions that contribute to the pain. A group of 59
patients with acute and chronic sinusitis were assigned
to receive either the enzyme bromelain or placebo
along with conventional therapy (antibiotics, decongestants, etc.). The group getting bromelain seemed to
improve because it dissolved fibrin leading to improved
absorption of edema fluid, thus enabling greater penetration of immune system components. Obviously, one
of the more valuable uses for enzymes is to relieve the
pain in arthritic conditions, bursitis, and synovitis.
Lung Disease and Enzyme Therapy
Pulmonary Fibrosis: In pulmonary fibrosis the thin
filmy alveolar membrane, which permits oxygen to
enter the bloodstream and enables carbon dioxide to
pass from the blood into the lung air spaces, becomes
progressively thickened by the laying down of fibrin
deposits on the alveolar membrane. These thickened
alveoli do not permit normal oxygen for carbon dioxide
exchange in the lung. Shortness of breath then appears
with exertion.
Many disease states can cause a chest x-ray appearance
identical with that of pulmonary fibrosis. These conditions include cancer, infections, inhaled irritants
(asbestosis, silicosis, beryllium, etc.), sarcoidosis, disorders of connective tissue (lupus SLE, rheumatoid
arthritis, scleroderma), and adverse drug reactions
(more than 50 drugs can cause fibrosis including 14
chemotherapy agents, sulfa, penicillin, furadantin, hydralazine apresoline, gold chlorpropamide, allopurinol,
hydrochlorthiazide, and dilantin). Standard therapy for
pulmonary fibrosis includes courses of cortisone and
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immunosuppressive drugs (Imuran, etc.) if cortisone
fails to benefit.
Since pulmonary fibrosis has progressive scarring and
an inflammatory reaction in the alveoli, therapy with
systemic enzymes that digest fibrotic tissue and block
the inflammatory reaction should be a safe, rational
approach. Vitalzyme is helping patients with pulmonary fibrosis. Start with three capsules, three times a
day on an empty stomach and raise the dosage at regular intervals until improvement is noticed.
Sarcoidosis: A disease of unknown cause, sarcoidosis
is more common in African-Americans than Caucasians. The disease causes nodules and scarring in the
involved organs. Sarcoidosis is often discovered by a
routine chest x-ray in an adult with no symptoms. The
lung is the most common organ involved in the disease,
but the eyes, skin, nervous system, bones, and joints
may be involved.
Lung symptoms may include cough, shortness of breath
and wheezing. When the lung symptoms are advanced
or the disease involves critical structures (eyes, nervous
system), cortisone therapy is usually effective. Often it
is impossible to discontinue cortisone, which may need
to be maintained in low dosage.
A promising therapy for sarcoidosis is systemic enzymes for a trial period of 2-3 months. The inflammatory granulomas and scar tissue (fibrosis) in the lung,
eye, bones, joints, and skin might very well be terminated by this therapy, which is much safer than cortisone.

Long Creek
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Use of Enzymes in Arthritic Diseases
Enzyme therapy can benefit all forms of arthritis by
reducing inflammation, alleviating pain, and stopping
the circulation of inflammation-causing immune complexes. For these reasons many arthritis products contain enzymes (bromelain, papain, etc.). Wherever there
is pain, there is inflammation which can be blocked by
enzymes.
Systemic Lupus Erythematosus
A key feature of SLE is allergic reactions in body tissues (auto-immunity). Circulating immune complexes
are routine, and the sites where they deposit determine
the symptoms of this disease (lining membranes overlying lung, heart, abdomen, joints, brain, skin, etc.) A
trial of systemic enzymes could remove these circulating immune complexes from the SLE patient. Several
(Continued on next page)
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months of enzyme therapy (Vitalzyme) might have a
dramatically beneficial effect on this disease.
Scleroderma
Scleroderma usually exhibits extensive thickening of
the skin with fibrous tissue and may become lifethreatening when this scar-forming process involves
internal organs such as the esophagus, kidneys, lungs,
and small intestine. Systemic enzymes have the potential to stop this scarring process from progressing and,
even, over time, reverse the damage in scarred organs.
A course of Vitalzyme for several months could be
valuable.
Fibromyalgia
Fibromyalgia (FM) afflicts approximately 6 million
people in the US, predominantly women in the 20-40
year age bracket. FM is characterized by severe muscle
pain, tenderness in eighteen points where muscle and
tendons merge, fatigue, headaches (50%), and severely
impaired sleep.
This common condition afflicts nine times more
women than men. These persons are troubled by severe unrelenting pain in areas where tendons join bone.
Estrogen causes the deposition of fibrin, which could
lead to impaired circulation with sludgy blood flow in
the areas of fibrin accumulation.
The etiology of fibromyalgia is complex and not completely understood at this time. A multitude of infectious organisms have been found using high-resolution
microscopy. The list of infectious pathogens identified
in patients with fibromyalgia includes mycoplasma,
anerobic bacteria, several types of fungi, and borrelia
burgdorfi (Bb). The fungi appear to play an important
role in causing endocrine dysfunction, presumably by
the mechanism of releasing neurotoxic substances into
the bloodstream, which disrupt the normal function of
the hypothalamus producing hypothyroidism and hypoadrenal function.
Several patients with fibromyalgia have recovered
when taking the Japanese enzyme nattokinase made
from fermented soybeans. This improvement may have
occurred because the enzymes are able to block the effects of excessive fibrin production and thus improve
circulation of blood into fibrotic areas. The product
Vitalzyme might also be valuable by this same mechanism.
Systemic Enzymes in Kidney Diseases
Acute and chronic glomerulonephritis are common kid-
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ney diseases. The patient with acute nephritis often has
high blood pressure, swelling of the extremities, and
blood and protein in the urine. This disease is considered to frequently be the result of an allergic reaction to
the presence of streptococcal or other bacterial infection in the body. Circulating immune antigen antibody
complexes are common, and if the disease does not
soon spontaneously disappear, scarring and fibrin deposits in the kidney’s urine forming units (glomeruli)
are found.
Chronic damage to the kidney may lead to uremia, dialysis, and kidney transplantation. The presence of
fibrin deposits, scarring of the kidney and circulating
immune complexes makes a course of systemic enzyme
therapy a good choice for these patients. This therapy
is safe and has good potential to be beneficial.
Other kidney diseases that could also be helped by systemic enzymes include Goodpasture’s syndrome,
Henoch-Schoenlein purpura, mixed cryoglobulinemia,
IGA nephropathy, periarteritis nodosa, Wegener’s
granulomatosis, hemolytic uremic syndrome, hypersensitivity vasculitis, and interstitial nephritis (drugs may
cause this — antibiotics like gentamycin, vancomycin,
amphotericin, etc., phenacetin, and non-steroidal antiinflammatory agents like naprosyn and indocin — or
infection such as pyelonephritis). The pathology of
swelling, inflammation, and scarring (fibrosis) in all
these conditions could be helped by systemic enzymes.
Use of Enzymes in Trauma
Serious injuries are usually followed by massive swelling and considerable pain. Immediate therapy with
enzymes can dramatically shorten the disability and
quickly resolve the pain. The key to this therapy is to
take enough enzymes immediately as the battle is lost
when swelling and pain appear. Rehabilitation and recovery will be delayed. This may call for using up to
15-20 capsules of systemic enzyme three times daily
for injuries such as severe auto accidents with multiple
fractures, dislocated hips or shoulders, and following
hip and knee replacements. Most likely the recovery
period from joint replacement surgery could be shortened if orthopedic surgeons used systemic enzymes.
Patients taking enzyme therapy should stop this therapy
24-36 hours prior to elective surgery and resume the
therapy 24-36 hours after the operation. Taking enzymes during the immediate post-operative period
could prevent the normal occlusion of fibrin in small
blood vessel lacerations, which might produce oozing
of blood with anemia postoperatively. German surgeons have effectively used enzymes in surgical pa-
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tients for many years. Remember that it is more effective to decrease the dosage when things are going well
than it is to raise enzyme dosage when pain and swelling have gained the upper hand. The other vital thing
to recall is that large doses of enzymes do not cause
side effects.
My personal experience made me a believer in enzyme
therapy. One of my molars needed a root canal, which
I knew was dangerous in my diabetic state as it was
likely to create a chronic abscess in the root canal
tooth. The extraction of this molar was quite difficult,
requiring two dentists working steadily for 90 minutes.
One of them admitted it was one of the most difficult
extractions he had ever undertaken. After arriving
home, I immediately began 900 mg of bromelain three
time daily (large dose). No pain or swelling appeared
which surprised the dentist.
Enzymes and Estrogen Excess States (Fibrocystic
Breasts, Fibroids of the Uterus, Endometriosis)
Estrogens are able to produce fibrosis, and this capability leads to three painful disorders. Several factors are
producing the estrogen excess status that is widespread
in the developed world:



Breakdown of petrochemicals, pesticides, herbicides, plastics, sodium lauryl sulphate from
cosmetics, propylene glycol, and other agents
into estrogenic substances in the human body.



Extensive use of estrogenic hormones to expedite growth of cattle and chickens.



Use of powerful pharmaceutical estrogens
(Premarin) and oral contraceptive pills that
magnify the existing estrogen excess in the female body.



Misuse of estrogens in therapy as a sole agent
instead of combining natural estrogen with safe
natural progesterone, which nullifies the adverse effects of pharmaceutical estrogen alone
therapy.

cess state. These women are thus unable to benefit
from progesterone production by the corpus luteum,
which normally appears after ovulation and blocks the
adverse effect of estrogen in the normal menstrual cycle. In this estrogen excess condition, heavy bleeding
often ensues, which may lead to hysterectomy. Existing fibrous tissue in the uterus (fibroids) tends to
enlarge or appear during this period of excessive estrogen.
Many women suffer from endometriosis, which seems
to be produced by retrograde flow of blood into the
peritoneal cavity at the time of menstruation. This fluid
entering the peritoneal cavity contains blood and shed
endometrial cells. A profound inflammatory reaction
often results with severe pain. Recurring episodes of
this problem produce “chocolate cysts” and scarring at
the sites of these peritoneal deposits. An unfortunate
result of endometriosis is scarring of the fallopian tubes
and sterility. For women with this painful condition,
immediate use of high levels of enzymes at the time of
menstruation could produce prompt relief of pain and
prevention of the problem of sterility. The patient with
endometriosis might need five or more capsules of systemic enzyme three times daily until pain disappears.
Some women can ascertain when menstruation is imminent. These women could possibly be helped by
starting enzymes even before they develop pain.
Enzyme therapy should also ameliorate fibrocystic
breast disease and stop the development and enlargement of existing uterine fibroids. Patients with fibrocystic breast disease and enlarging fibroids should stay
on enough enzyme therapy to prevent symptoms.
Whether high doses of enzymes over a prolonged period of time could completely dissolve large uterine
fibroids is not known, but it might well do so.

Diets high in sugar and dairy products, and low
in fiber result in recycling of estrogen into the
body instead of elimination in the stools.
These diets also interfere with proper production of progesterone by the corpus luteum of
the ovary.

Arteriosclerosis and Enzyme Therapy
One of the potentially most useful areas for enzymes is
in stopping the progression, and hopefully promoting
regression, of arteriosclerotic plaques. Excessive clotting caused by infectious inflammatory reaction in the
body is now believed to play a prominent role in the
causation of arteriosclerosis. This can be reversed by
the fibrin lysis occurring during enzyme therapy.
Three cases illustrating clear improvement in arteriosclerotic symptoms are presented later in this article.

Because of this state of estrogen excess, fibrosis and
painful cysts appear in breast tissue (fibrocystic disease
of the breast). Many women cease ovulation 10 or
more years before menopause due to this estrogen ex-

Keloids
Some patients develop thick, unsightly scars (keloids)
after surgery or injuries. Taking systemic enzymes fol(Continued on next page)
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lowing the surgery can prevent this excessive scar formation. Knowledgeable plastic surgeons use enzymes
to minimize scar formation after surgery.
Case Reports
Case 1: A patient with a hip defect had considerable
hip pain and difficulty walking. After starting serrapeptase, he became completely pain free and walked
in a normal fashion for the first time in years.
Case 2: A 34-year-old male has a bad family history
for vascular disease (three grandparents died of vascular disease at 56, 56, and 63 years of age, and his
mother died of a heart attack at age 62). This patient
took a prolonged course of intravenous chelation along
with measures to correct arterial disease (high dosage
of vitamin C). He then had an ultrasound study of his
carotid arteries, which revealed 12% narrowing of the
right carotid artery and 14% narrowing of the left carotid artery. The site where the right carotid artery bifurcates into two arteries had a 24% narrowing. He
increased his vitamin C dosage to 10-12 grams daily,
started taking 1.5 grams of lysine three times daily, and
also took folic acid, B12 sublingually twice daily, B6,
and trimethyl glycine. Serrapeptase 10 mg twice daily
was begun. A repeat carotid ultrasound study in 18
months disclosed complete resolution of all plaques in
the carotid arteries.
This patient was following a good program to cause
arterial disease to disappear. It seems likely that serrapeptase was a key part of his remarkable improvement.
Case 3: In 1945, a six-year-old child and a friend fell
into a pocket of radioactivity (about 650,000 millicuries
of Iodine 131 exposure) while playing a game. He immediately noticed burning of his lungs and trouble
breathing. His friend died within a few months and the
girl who pulled him out of the ground died of the effects of radioactivity at the age of 35. He developed
severe dyspnea with any exertion along with wheezing
and scarring of the lungs and other organs.
At age 63, a knowledgeable physician urged him to
take Vitalzyme as, “It will dissolve the scar tissue.”
His pulmonary function improved by 25% and he can
now climb two flights of stairs without difficulty.
Case 4: A man with severe angina and claudication
was not improved by laser therapy, robotic therapy, or
endarterectomies of his coronary arteries. Therapy
with ozone saunas and calcium EDTA chelation re-
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lieved his symptoms, but with exertion he still had
problems. After a few days on Vitalzyme, along with
ozone saunas and chelation, he was able to resume
hunting, fishing, and hiking without any pain in his
chest or legs.
Case 5: A male with angina at rest and claudication
after walking 15 feet improved with calcium EDTA
and ozone saunas. Within two days on Vitalzyme he
was able to walk to the grocery store without stopping
or having either leg or chest pain.
Case 6: This woman had temporo-mandibular joint
pain for several years with no response to laser surgery,
physical therapy, or acupuncture. Sleeping and eating
were impaired due to pain. After two months of Vitalzyme, she was pain-free and much improved.
Case 7: This mother had her 18-month-old son do a
back flip on her nose and the back of his head smashed
her nose. She was in severe pain with immediate
swelling of her nose, cheeks, and eyes. She placed an
ice pack on her face and took 20 Vitalzyme. The swelling began to promptly disappear and the pain was
nearly gone by the following morning. After 10 more
Vitalzyme the next morning, the pain and swelling
were gone.
Hospital Formularies and Systemic Enzymes
Because systemic enzyme therapy (SET) was developed in Europe and the Far East, most US physicians
are certainly unfamiliar with it. This means that patients landing in hospitals with some of the previously
discussed problems may find themselves in an institution that does not stock systemic enzymes. Hospital
formularies lean heavily toward pharmaceutical drugs,
so the systemic enzyme preparation may not be in the
hospital formulary unless the hospital is staffed with
some knowledgeable plastic surgeons. Furthermore,
hospital formularies do not like to stock a product that
will be used by only one patient as unused portions of
the product may expire. Even without the availability
of SET in the hospital formulary, some hospitals do
permit patients to take outside therapy if the attending
physician gives his or her approval.
More Research Needed
In reviewing the available literature about enzyme therapy, it is apparent that not all patients improve. Most
studies show about 75-80% of patients clearly benefit.
This raises a very important question. Would higher
dosages have benefited those patients who failed to
respond to the initial enzyme therapy?
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The safety of systemic enzymes in high dosages means
that we cannot be certain systemic enzymes would not
help a patient until high dosages have been tried over a
prolonged period of time (months). There has been a
dearth of research in the natural health field because of
a lack of funds and no desire to prove results when they
are obvious to the clinician. I do think that a research
study about high dosage therapy over several months
should be tried in disease where scarring is such a
prominent feature such as pulmonary fibrosis,
scleroderma, and sarcoidosis. There is a possibility that
severe scarring may not be reversible, but this needs to
be proven as reversal of scarring in these disease conditions could be of great value to the afflicted patients.
As more practitioners learn about his remarkably safe
and very effective therapy for inflammatory, infectious,
arthritic, allergic, traumatic, neoplastic, and autoimmune diseases, the use of SET could explode.

email at dr.jimhow@gmail.com or by writing Dr.
James Howenstine, c/o Remarsa USA SB 37 P.O. Box
25292, Miami, FL 33102-5292.
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ABSTRACTS OF INTEREST
Valerian and Lemon Balm Safely
and Effectively Treat Restlessness
and Dyssomnia in Children

Azelaic Acid Found Effective in a
Review of Acne Rosacea Trials
By Steve Austin, ND

Design: Review of randomized, double-blind intervention trials investigating the effects of topical azelaic acid
(AA) on the course of papulopustular rosacea (acne
rosacea) in 873 patients taken from five trials.
Study Medication and Dosage: 20% AA cream or
15% gel formulations applied topically for between nine
weeks and three months.
Main Outcome Measures: Mean inflammatory lesion
counts, erythema severity scores, and telangiectasia severity.
Key Findings: Four of five trials reported decreases in
lesion counts and erythema severity, but none reported a
reduction in telangiectasia severity. The findings of
three of the four trials favoring AA over placebo were
statistically significant. For example, in one trial, subjects given AA had 48% reduction mean erythema severity, versus 38% with placebo (p=0.03) while in another
trial, 46% of patients improved with AA versus 28%
with placebo (p=0.001). In a separate trial, conventional
treatment (topical metronidizole) reduced the inflammatory lesion count by 69% while AA reduced the count by
78%.
Practice Implications: AA is a naturally occurring dicarboxylic acid found in several grains and is available
for topical application without prescription. AA is believed to have antimicrobial actions, which may be responsible for its therapeutic effect. Ten years ago, Dr.
Alan Gaby reviewed the evidence showing AA to be
effective in the treatment of acne and acne rosacea (Nutr
Healing 1996; Aug:3,4,11) and since that time, further
supportive evidence has appeared. Yet, many health
care practitioners continue to be unaware of the effectiveness of this treatment for both conditions. Hopefully
the publication of this new review will change that picture.
Liu R, Smith MK, Basta SA, et al. “Azelaic acid in the treatment of
papulopustular rosacea.” Arch Dermatol, 2006; 142:1047-1052.

By Donald Brown, ND

Design: Open-label, multicenter trial with 918 children
(<12 years old; average age of 8.3 years) suffering from
pathological restlessness and/or nervous dyskoimesis
(difficulty falling asleep).
Study Medication and Dosage: Euvegal® forte (Dr.
Willmar Schwabe Pharmaceuticals, Karlsruhe Germany)
— each tablet consisted of 160 mg of valerian
(Valeriana officinalis L.) root dry extract with an herbextract ratio of 4-5:1 (extraction solvent ethanol 62%
V/V) and 80 mg of lemon balm (Melissa officinalis) leaf
dry extract with an herb-extract ratio of 4-6:1 (extraction
solvent ethanol 30% V/V). The clinical investigators
chose the treatment dose of each child individually with
a maximum of two tablets b.i.d. The mean dosage at the
start of the study was 3.5 tablets per day with the maximal dosage chosen for 74.6% of the participants. In the
course of the study, the dosage was modified in 68 participants.
Duration: The participants in the study were treated for
at least four weeks. The mean duration for study participation was 31.9 days (SD=12.1 days).
Outcome Measures: The change in the incidence and
severity of symptoms from baseline to the end of the
study was measured. Investigators were asked to select
from three diagnoses (restlessness, nervous dyskoimesis,
and “other”) with multiple answers being possible. The
distribution of symptom occurrence was divided into
four categories (from every day to several times a
month) and severity was categorized from absent (0) to
very severe (4). The following symptoms were listed at
both visits: restlessness, dyssomnia, physical weakness,
rapid “fatigability,” lack of concentration, hyperactivity,
aggressiveness, lack of appetite, excessive drowsiness,
listlessness/dejection, or “other.” Physicians were also
asked to rate the tolerability of the medication as well as
any adverse events.
Key Findings: At the baseline visit, 566 participants
(61.7%) reported symptoms that occurred every day
compared to only 115 participants (12.5%) at the end of
the study.

Restlessness changed from “moderate” and
(Continued on next page)
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“severe” in 65.9% of participants at baseline to “absent” or
“mild” in 75.2% of participants at the end of the study. Dyssomnia improved from “moderate” and “severe” in 77.1% of
participants at baseline to 76.6% reporting “absent” or “mild”
at the end of the study. During the study, “improvement in
total,” which was defined as an improvement of at least 1-2
points, was found to be 70.4% for restlessness and 80.9% for
dyssomnia. “Tolerability” was judged by the investigators to
be “very good” or “good” for 96.7% of the participants. Only
two adverse events occurred during the study and neither was
judged to be due to the herbal combination.
Practice Implications: Although lacking a placebo arm, this
study suggests that a combination of valerian root and lemon
balm extracts is a safe and effective alternative for children
suffering from restlessness and/or sleep disturbance. Although these “symptoms” may often be situational and temporary in nature, this herbal combination certainly offers a safer
and more practical alternative to prescription drugs. As was
the case with an earlier adult trial with this valerian/lemon
balm combination, the dosage schedule is twice daily as opposed to the more traditional use of valerian at bedtime.
Müller SF and Klement S. “A combination of valerian and
lemon balm is effective in the treatment of restlessness and
dyssomnia in children.” PhytomedicineI, 2006; 13:383-7.
To view more clinical abstracts, visit Clinical Tools at
www.emersonecologics.com. To receive the “Clinical Research Update” by e-mail each month at no charge, register
on-line or call customer service at Emerson Ecologics at
1-800-654-4432. 

(Sound Off Continued from page 164)

self, are not convinced this is true. My local board
certified OB/GYN refuses to consider saliva testing results
while local “healers” or unregulated practitioners seem to
utilize saliva testing simply because they are unable to legally draw blood, not because the saliva testing is actually
more accurate or sensitive as they purport.
A similar situation was also televised on an episode of The
People’s Court. A patient was told by a nurse to have salivary hormone testing performed. The patient had the test
performed, and hormone levels were found to be high. The
patient’s doctor was consulted, and blood serum levels were
checked and found to be normal. The patient sued the nurse
for ordering an unnecessary (or unreliable) testing method
that resulted in her requiring a retest. I don’t recall what
verdict was determined, but … I DON’T TRUST SALIVA
TESTING.
There appears to be a great number of mechanisms to account for an altered test result when saliva is used to test
hormones. In fact, there appear to be more reasons than I
think are acceptable.
If anyone has empirical data that substantiates the validity of
saliva vs. serum testing for hormone analysis, please submit
it for publication in this journal. I must be convinced.
HM Chalker, DC DABCI 
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BLOOD LOGICS

 PROVE EFFECTIVENESS OF NATURAL HEALTH CARE THROUGH DIAGNOSIS
 UNDERSTAND BLOOD CHEMISTRIES FOR PREVENTION & WELLNESS
 LEARN HOW & WHEN TO USE NUTRITIONAL SUPPLEMENTATION
BECOME A

DIPLOMATE INTERNIST
ENROLL IN THE

CHIROPRACTIC FAMILY PRACTICE

Diplomate
Program

Following ACA Guidelines for

Wellness Education

Sponsored by: ACA Council on Diagnosis & Internal Disorders
Logan College of Chiropractic

PROGRAMS IN PROGRESS IN

KANSAS CITY, MO CHARLOTTE, NC HOUSTON, TX
NEW PROGRAM IN CHICAGO IN OCTOBER OF 2007
(See page 158 for dates)

300 Hour

Sign Up
Now!

Chiropractic Family Practice

Diplomate Program

LICENSE RENEWAL APPLIED FOR IN MOST STATES ….. Logan College of Chiropractic

Name __________________________________________
Address _____________________ City/ State _________________ Zip
Phone __________________
$250 per session — 10 days prior to seminar
$275 —
less than 10 days.. or at the door
Chiropractic Students —
SACA members —

$150 per session
$125 per session

________

Credit Card # ___________________________________
Expiration ______________Type of Card ___________

Checks payable to: ProHealth Seminars
720 Oak Knoll

Rolla, Mo 65401

For More Information, Call Virginia (573) 341-8448 or email vkessing@fidnet.com
Visit www.drkessinger.com for seminar schedules

OPTIMOX

Where is the Best Place
to Take the DABCI
Course?
by Tim McCullough, DC, DABCI

Almost every potential student of the DABCI course
asks me, “When will the course be coming to my home
town?” Whether it is Atlanta, Houston, or Podunk,
Wyoming with a population of six I get the same question. I always ask back, “Why do you want to take it
there?” Of course, I get the same answer, “It is convenient and less expensive.” In life, especially in education,
when something is convenient and less expensive, it is a
sure-fire method to get less than the best and failure.
Do any of you know what “hangar flying” is? Hangar
flying is when you see a bunch of pilots standing around
with their hands and arms going in all kinds of directions
while they tell war stories to their buddies about their
flying experiences. As a former US Army helicopter
pilot with thousands of hours in helicopters, airplanes,
gliders, and just about anything else that goes in the air, I
can tell you without any reservation that hangar flying is
one the most important parts of becoming and remaining
an excellent pilot. To the outsider it may sound like a
bunch of wild pilots telling stories of insanity, but it is a
really important learning experience for everyone involved.
As we talk and listen, we are learning about experiences
that might kill us and our passengers if we don’t handle
them well. If you learn by hearing and associating with
other folks doing what you are doing, then it will save
you time, money, and maybe, your life. Hangar flying is
as much flying as flying itself.
Guess what? You and I need the same experience as an
internist. We need “clinical hangar flying.” That is
what the symposiums are all about. And, that is why I
recommend that everyone take the DABCI course away
from his or her home where they have to stay in the hotel
on Saturday night and go out with their fellow classmates and “hangar fly.” As a student you will find this a
valuable experience in your education. You will understand that your fellow DABCI candidate is having the
same problems you are and maybe can help you to solve
one that will get you to the next level. You also get the
benefit of breaking the routine of life and having fun
210

with your DABCI brothers and sisters. They will become your friends for life.
I live in an airstrip community. We all have airplanes,
hangars, and a runway in our backyard. Most of us have
thousands of hours of flying everything from airlines,
helicopters, spy planes, homebuilts, and fighter jets.
Last Sunday we had an informal hangar flying session at
my hangar that included former military pilots who flew
helicopters, F-14 Tomcats, SR-71 spy planes, and the
Space Shuttle! There were also two airline captains, including the chief pilot for Southwest Airlines, and the
astronaut who set the world record for time in space on
the space station. Talk about more experience and expertise in flying than any group on the planet and off the
planet!
You would think pilots with this level of experience
would not waste their valuable time hanging around telling stories and hangar flying. Well, you would be
wrong. For two hours the beer, soft drinks, and stories
flowed, and all of those super-experienced aviators listened carefully to every story knowing that somewhere
in each one was something they could benefit from that
might save their lives. There was a lot of kidding and
laughing, too! Hangar flying at it’s best — food, drink,
good company, great information, and fun stories from
personal experiences. It is a wonderful time of informal
fellowship, learning, and problem solving.
When I took the DABCI course, there was one in Houston where I live but I flew every month to North Carolina for two and a half years to take the course. I made
wonderful friends. I spent every Saturday night with
them and some Friday’s, too, talking about the internist
program and problems I was encountering. I solved
more problems on breaks and in the evenings than anywhere else. Was it expensive? No, it was cheap. The
interaction with my fellow students at the hotel helped to
accelerate my learning, and the extra money spent was
returned many, many times over. I would have had none
of this valuable interaction if I went home every evening
after class.
So forget about waiting until the course comes to your
hometown, and go to the next DABCI program. Stay in
the hotel and clinically hangar fly for three years. Get to
know your fellow students and interact with them. Also,
make sure you attend the symposiums and hang out with
experienced DABCIs and do some real clinical hangar
flying with the best in our profession. It will pay huge
dividends in your career. 
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DABCIs and Where They Are
ALASKA
Dr. David Mulholland
Anchorage, AK
Dr. Stan Throckmorton
Anchorage, AK
ALABAMA
Dr. Reginald Hug
Birmingham, AL
ARKANSAS
Dr. Richard Riley
Little Rock, AR
Dr. Douglas Smiley
Siloam Springs, AR

Dr. Scott Soluk
Los Angeles, CA

Dr. Brian Wilson
Englewood, CO

Dr. Stephen Boudro
Bellwood, IL

Dr. Douglas Stam
Bourbonnais, IL

Dr. Sylvie Wellausen
Riverside, CA

CONNECTICUT
Dr. Paul DiDomizio
Wolcott, CT

Dr. Mete Durum
Arlington Heights, IL

Dr. Frank Strehl
Wheaton, IL

Dr. Rayond Ferre
Decatur, IL

Dr. David Wickes
Lombard, IL

Dr. Mark Fredrick
Gurnee, IL

Dr. Steven Zaeske
Orland Park, IL

Dr. David Hepler
Lincoln, IL

Dr. Alex Zevan
Bloomingdale, IL

Dr. William Hogan
Lombard, IL

INDIANA
Dr. John Bernzott
Connersville, IN

Dr. Kelly Worth
Orange, CA
COLORADO
Dr. John Baer
Englewood, CO
Dr. Debra Carpenter
Pueblo West, CO
Dr. Rita Cummings
Denver, CO

ARIZONA
Dr. R. Michael Cessna
Tucson, AZ

Dr. Terry Collinson
Colorado Springs, CO

Dr. Timothy Gerhart
Glendale, AZ

Dr. Paula Dechert
Denver, CO

Dr. Kellie Gray
Glendale, AZ

Dr. Sharon DeFrain
Peotone, IL

Dr. Michael Stone
Tucson, AZ

Dr. Lewis Holm
Littleton, CO

CALIFORNIA
Dr. M. Wayne Brown
Burbank, CA

Dr. William Kleber
Berthoud, CO

Dr. Jan Dooley
Arcata, CA
Dr. John Findlay
Palm Beach, CA
Dr. Jeffrey Greene
Los Angeles, CA
Dr. Jill Jordan
Carlsbad, CA
Dr. Andrew Lucas
Riverside, CA
Dr. Kathleen Power
Pasadena, CA
Dr. Rowen Richards
Glendora, CA
Dr. Todd Smith
Los Angeles, CA

Dr. Reiner Kremer
Franktown, CO
Dr. Steven Lokken
Colorado Springs, CO
Dr. Duane Lowe
Colorado Springs, CO
Dr. Phillip Pollock
Sterling, CO
Dr. Deborah Riekman
Colorado Springs, CO
Dr. Melanie Tiehart
Fort Collins, CO
Dr. Thomas Turner
Boulder, CO
Dr. Michael Vanaria
Boulder, CO

FLORIDA
Dr John Fndlay
W. Palm Beach, FL
Dr. David Frerking
Tavares, FL
Dr. Marguerite Gerger
Clearwater, FL
Dr. Janice Piro
Palm Harbor, FL
Dr. Susan Player
Clearwater, FL
Dr. John Podlaski
Ocala, FL
GEORGIA
Dr. Edward Kaszans
Brunswich, GA
IOWA
Dr. Gary Bowden
McGregor, IA
Dr Darlene Ehler
Tipton, IA
Dr. Robert Friedrichs
Mason City, IA
Dr. Lynn Theesfield
Ames, IA
Dr. Anita Wubbena
Parkview, IA
IDAHO
Dr. Uma Mulnick
McCall, ID

Dr. Lester Holze, Jr.
Elgin, IL
Dr. Cindy Howard
Orland Park, IL
Dr. Frederick Hult
McHenry, IL
Dr. Grant Iannelli
Lombard, IL
Dr. Thomas Jensen
Sterling, IL
Dr. Harry Jensen
Sterling, IL
Dr. Theodore Johnson
Chicago, IL
Dr. James McGinn, Jr.
Crystal Lake, IL
Dr. Christena Nicholson
Glen Ellyn, IL
Dr. Anthony Pantanella
Hoffman Estates, IL
Dr. Michael Poierier
Lombard, IL

ILLINOIS
Dr. Delilah Anderson
Lisle, IL

Dr. Robert Pyne, Jr.
Palos Hills, IL

Dr. Jeffrey Bergin
Lindenhurst, IL

Dr. William Shelton
Lombard, IL

Dr. Thomas Jansen
Kendalville, IN
Dr. Brian McGuckin
Valparaiso, IN
Dr. Robert Prather
Indianapolis, IN
KANSAS
Dr. Mark Albers
Wichita, KS
Dr. Lynn Betz
Auburn, KS
Dr. Ben Bowers
Wichita, KS
Dr. H.M. Chalker
Meade, KS
Dr. Rod Clements
Eldorado, KS
Dr. Paul Hughes
Olathe, KS
Dr. Janie Pirner
Wichita, KS
LOUISIANA
Dr. Robert Smith
Baton Rouge, LA
MARYLAND
Dr. Wayne Sodano
Bel Air, MA
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DABCIs and Where They Are
MICHIGAN
Dr. Daniel McGregor
Prudenville, MI
MINNESOTA
Dr. Jeffrey Anderson
Columbia Heights, MN
Dr. Robert Bergan
Minneapolis, MN
Dr. Timothy Bertsch
Champlin, MN
Dr. Linda Bowers
Bloomington, MN
Dr. Russell DesMarais
St. Paul, MN
Dr. Joel Eichers
Chanhassen, MN
Dr. John Gerber
Blaine, MN
Dr. Timothy Gerhart
Red Wing, MN
Dr. Jedidiah Krauss
Minnetonka, MN
Dr. Mac Beth Lindstrom
Slayton, MN
Dr. William Lyden
Minneapolis, MN
Dr. Todd McGillick
Gaylord, MN
Dr. Thomas Miller
Coon Rapids, MN
Dr. Joseph Muldoon
Slayton, MN
Dr. Brenwyn Peddycoat
White Bear Lake, MN
Dr. Gregory Peterson
Winona, MN
Dr. Dane Roubos
Bloomington, MN
Dr. Sandra Spore
Stillwater, MN

Dr. Leslie Stewart
St. Paul, MN
Dr. Charles Strauman
St. Louis Park, MN
Dr. Terese Tomanek
Duluth, MN
Dr. Timothy Whelan
New Hope, MN
Dr. Jon Williams
Bloomington, MN
MISSOURI
Dr. David Clark
Oak Grove, MO
Dr. Jack Kessinger
Rolla, MO
Dr. Mable Leckrone
Liberty, MO
Dr. Duane Lowe
Maplewood, MO
Dr. Terry Nelson
Independence, MO
Dr. Jeremy Thornton
Stockton, MO
Dr. Robert Wiehe
West Plains, MO
NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ
Dr. Perry Ricci
Egg Harbor City, NJ
NEW MEXICO
Dr. Shereen Jegtvig
Albuquerque, NM

NORTH CAROLINA
Dr. Phillip Arnone
Matthews, NC
Dr. Stephen Button
Mount Airy, NC
Dr. Sharon DeFrain
Cary, NC
Dr. Laura Frey
Black Mountain, NC
OHIO
Dr. Robert Gilbert
Mansfield, OH
Dr. Mark McAdoo
Athens, OH
Dr. Van Merkle
Dayton, OH
OKLAHOMA
Dr. Gerry Langston
Tulsa, OK
Dr. Richard Santelli
Bethany, OK
Dr. Michael Taylor
Tulsa, OK
OREGON
Dr. Scott Northrup
Brookings, OR
Dr. Daniel Beeson
Portland, OR
Dr. David Braman
Tuelatin, OR
Edward Brown
Portland, OR
Dr. Kathleen Galligan
Oregon City, OR

NEVADA
Dr. Howard Balduc
Las Vegas, NV

Dr. Edward Geller
Medford, OR

Dr. Craig Roles
Henderson, NV

Dr. Usha Honeyman
Corvallis, OR

NEW YORK
Dr. Ronald Safko
New York City, NY

Dr. Steven Lumsden
Gresham, OR
Dr. Kristopher Peterson
Hermiston, OR

Dr. Thomas Richards
Beaverton, OR

Dr. Ralph Burton
Kennedale, TX

Dr. James Siegel
Canyonville, OR

Dr. Janie Duke
Plano, TX

Dr. Mark Thomas
Cottage Grove, OR

Dr. Doreen Lewis
San Antonio, TX

Dr. Don Vradenburg
Klamath Falls, OR

Dr. Joe Lindley
Houston, TX

Dr. David Wickes
Portland, OR

Dr. Tim McCullough
Houston, TX

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA

Dr. Virginia Thompson
Arlington, TX

Dr. Mark Homison
Cranberry Township, PA

VIRGINIA
Dr. Robert Duca
Dunn Loring, VA

Dr. John LaHoda
Richboro, PA

Dr. Guntrang Khalsa
Herndon, VA

Dr. Fredrick Osterberg
Red Lion, PA

WASHINGTON
Dr. H. Earl Moore
Spokane, WA

Dr. Jeffrey Ware
Washington, PA
SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC
Dr. Peter Kfoury
Charleston, SC
Dr. Robert Pascal
Charleston, SC

WISCONSIN
Dr. Leslie Best
Madison, WI
Dr. Barbara Bradley
Wausau, WI
Dr. Kevin Branham
Eagle River, WI
Dr. Bernie Finch
Pepin, WI

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Craig Gilbaugh
Ashland, WI

Dr. Roger Prill
Mitchell, SD

Dr. Kathleen Maedke
Milwaukee, WI

Dr. David Schwierert
Rapid City, SD

Dr. Cheryl Metzler
Green Bay, WI

TENNESSEE
Dr. William Strauss
Lebanon, TN

Dr. David Sommerfeld
Rice Lake, WI

TEXAS
Dr. Edward Brown
Dallas, TX

Dr. Gina Steinman
Blanchardville, WI
Dr. Dean Willhite
Manitowoc, WI
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