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Aging is associated with changes in the composition and diversity of the microbiota as well as

KLAIRE LABS alterations in gut microbial activities. A decline in immune function often seen in the elderly has
been linked to alterations in the gut microbiota. Reductions in healthful Bifidobacterium populations,
which normally help modulate immune function, is associated with an increase in markers of chronic
systemic inflammation.

THER-BIOTIC® Ther-Biotic® Senior Formula supplies substantial amounts of Bifidobacterium species known to decline
S E N | O R with aging and Lactobacillus species with documented supportive effects on immune function.
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Relieve your patients’ symptoms, quickly and safely, with Alpha-Stim®.

The brain functions electrochemically and can be readily modified by electrical intervention. The Alpha-Stim AID delivers
Cranial Electrotherapy Stimulation (CES) to improve patients' emotional and psychological states.

® Treatments are cumulative; however, most patients show at least some improvement after the first treatment

¢ Safe, with no serious adverse events reported in over 30 years of clinical use

¢ Used as a first-line therapy, or as an adjunct to pharmacotherapy (without polypharmacy effects)

PROVEN RESULTS: Significant Improvement, Quickly, with Lasting Effect

qEEG changes in 30 subjects treated with 20 minutes of Alpha-Stim CES: There s an increase (red) in alpha activity with a simultaneous decrease (blue)

in beta and delta

Detta (1.0 - 3.5 Hz) Theta (4.0 - 7.5 Hz) Alpha (8.0 - 12.0 Hz) Beta (12.5 - 25.0 Hz)
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HELP FOR YOUR PATIENTS IS HERE.
To get started and to see more clinical data, visit www.Alpha-Stim.com or call 1-800-FOR-PAIN (in USA) or +940-328-0788 (Outside USA).
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Ebola and Measles

Two virus newsmakers, Ebola in 2014 and measles in
2015, both appear to be on the wane. Ebola is notably
having a drop in its fatality rate, and there is no apparent
explanation. Physicians who work for the international
medical group Doctors Without Borders have observed
that a higher percentage of treated patients are surviving
Ebola — 50% instead of a 40% survival seen in 2014.
Although there is greater organization administering
hydration and other noncurative measures, workers do not
believe that this explains the improved survival. Another

From the Publisher

explanation is that Ebola has evolved or mutated, making
it a less fatal infection, but genomic sequencing has not
substantiated this theory. Nevertheless, the reduced fatality
rate is welcome news for Ebola workers who have been
struggling to contain the infection in Guinea, Sierra Leone,
and Liberia.

On the home front, the incidence of measles appears
not to be explosively increasing, a major worry of US
authorities. The question of measles vaccination remains
a chief concern both medically and politically. Public

continued on page 6 >
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Chromium (as Nicotinate)

200 mcg 167%

Potassium (as Citrate) 150 mg 4%

formula

L-Taurine

400 mg

L-Carnitine (as Tartrate) 200 mg

Hawthorn berry (Crataegus) extract (>2% vitexins) 200 mg
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t
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Percent Daily Values are based on a 2,000 calorie diet
* Daily Value not established.

formula performs as a

cardiotonic, cardioprotective, and cardiovascular strengthener. It contains
a potent blend of vitamins, minerals, amino acids and botanicals that

cardiovascular performance.

To order, call toll free at (877) 686-7325
learn more @ www.mpn8.com
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A Menopase Quartet!

EstroPrime Plus™ contains four unique researched ingredients which help ease the
typical discomforts that can accompany menopause.*

e EstroG-100® Korean Herbal Combination
¢ Lifenol® Female Hops Cone Extract

® Gravinol™ Premium Grape Seed Extract
® Succinic Acid as Magnesium Succinate

EstroG-100® is a blend of unique botanical extracts that helps regulate circulating estrogen.* It
may help ease temporary symptoms associated with perimenopause and menopause, including hot
flashes and vaginal dryness, and support mental clarity.*

Lifenol® is a patented flavonoid extract of female European hops cone, with potential to relieve
hot flashes, vaginal dryness, and other menopausal discomforts.*

Gravinol™ grape seed extractis aunique, patented extract of oligomeric proanthocyanidins
(OPCs) from premium grape seeds. OPCs have been shown to decrease hot flashes, improve
insomnia and feeling of well-being, lower blood pressure, and increase muscle mass.*

Succinic acid is the primary component of a formula that eased many menopausal
symptoms, including hot flushes, headache, and anxiety, and also increased blood
serum levels of estradiol.*

Alergy Research Group® in] AllergyResearchGroup®

Fax: 800-688-7426/510-263-2100
www.allergyresearchgroup.com

*These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure, or prevent any disease.
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health strategy is heavily supporting
new legislation mandating greater
vaccination compliance and less
opportunity for opting out. However,
many libertarian-minded individuals
as well as natural-health advocates

object vehemently to mandatory
vaccination programs. The social
media are replete with reports

testifying to the ineffectiveness of
vaccination and concern about its

medical risks and complications.
Legislative efforts in  California,
Oregon, and Washington State

all failed to increase mandatory
vaccination rules.

Of particular concern to the
readership of the Townsend Letter
is the difficulty in being “open-
minded” in this discussion; most
parties are either all for or all against
vaccination. Naturopathic physicians
and integrative doctors should not be
pigeonholed into making this an all-
or-none position.
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Las Vegas, Nevada

National College of Naturopathic
Medicine Visit

In February, after completing a
continuing medical education course
in Portland, Oregon, | visited with
my wife, Deborah, the campus of
the National College of Naturopathic
Medicine. We were surprised to
receive the red-carpet treatment by
the school; we had thought we would
enjoy a Friday afternoon having a short
meeting with the president, David
Schleich, PhD, followed by a tour.
Dr. Schleich convened the academic
deans for naturopathic education,
Chinese medicine, and academic
research. NCNM has had the longest-
running four-year ND program of all
naturopathic colleges. However, in
the past decade NCNM has added
certificate programs in homeopathic
medicine, naturopathic  obstetric-
midwifery, integrative mental health,
as well as advanced studies in classical
Chinese medicine, qi gong, and

shiatsu. NCNM has opened a center
for research that is actively pursuing
grants for naturopathic research on
and off campus. NCNM'’s medical
clinic offers naturopathic treatment,
Oriental medicine, and other clinical
services while embracing insurance
requirements with electronic medical
records and coding. The campus has
dramatically expanded in the past
several years, occupying numerous
buildings and grounds, including
a convention center and alumni
building in southwest Portland.

David Schleich has played a
major role in the renaissance of
NCNM during his past seven years
as president. He was formerly
president of the Canadian College
of Naturopathic Medicine (CCNM)
and before that executive of a health
concern and an undergraduate
college. Schleich is determined that a
naturopathic college must be organic,

continued on page 8 >
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Is your current probiotic all
about the tough exterior coating
when it should be about the

microorganisms inside?
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SBO microflora proves that the right
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Welcome to the next step in the evolution of clinical probiotic use. It's time to rethink
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Wake up to probiotics powered by the true diversity of the gut microbiome.
The subject of multiple human clinical studies, Prescript-Assist uses
soil-based organisms (SBO) that evolved with the human gut.

Inherently viable without fancy coatings, broad spectrum
Prescript-Assist contains strains from all 4 of the most common phyla

found in the gut' — one reason it has been shown to consistently el
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growing, and passionate in its pursuit
of excellence. He is very strong
in assessing financial matters and
has actively brought in community
leaders to help capitalize NCNM.
Schleich has recruited new faculty,
especially research members who are
emphasizing the need for evidence-
based study in naturopathic medicine.
Still,  Schleich’s  academic  and
business work are tempered by his
earlier studies as a graduate student in
English — he balances the academics
with a need for play, especially music.

Deborah and | enjoyed our tour of
the campus, particularly the library’s
collection of rare books curated by
David’s wife, Sussanna Czeranko,
ND. Some of the readers may know
of Sussanna and David by their
writing in the Naturopathic Doctor
News & Review (NDNR), wherein
they have regular columns. Sussanna
is a 1994 graduate of the CCNM and
practiced naturopathic medicine in

Quebec and Toronto before coming
to Portland in 2008. Sussanna’s love
of naturopathy’s past has focused on
preserving the writings of the old-time
naturopaths from the late 19th and
early 20th centuries. She particularly
has enjoyed the writing of New York
City naturopath Benedict Lust, who
not only maintained long-standing
naturopathic clinics and spas but
also published his own journal of
naturopathic treatment. Lust was a
strong proponent of natural hygiene,
especially hydrotherapy, applying hot
and cold compresses alternatively.
Authorities were not enthralled with
Lust, and the medical establishment
frequently reprimanded and jailed
him. Czeranko is publishing the work
of Lust and others in an 8-volume
series on nature cure topics. The
books are called the Hevert Collection
and are the main publication of
the NCNM Press. To order the first
two books, Origins of Naturopathic

President David Schleich, PhD, and
Dr. Sussanna Czeranko

Medicine  and  Philosophy  of
Naturopathic Medicine, see www.
ncnm.edu/origins.

Deborah and | were also treated to
dinner and hospitality at David and
Sussanna’s lovely home.

continued on page 13 >
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The best breast support doesn’t come from a bra!

BreasteMate is your all-natural supplement
to support breast health.*

*  Maeshima is known as the “women’s” mushroom -- research shows an influential
role in supporting immune and breast tissue health.*

*  Meshima’s unique compound, PL-fraction™, has an affinity to nourish
breast tissue cells*

* Antioxidant-specific green tea and broccoli extracts that help maintain
healthy cells.*

* Features SX-fraction® (from Maitake), known to support healthy glycation,
an important biological process to maintain health.*

* Especially for you -- Introductory Discount of 50% for a limited time only.
(Code TL314).

S Fotent No 7214778
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THE POWER OF KNOWLEDGE

1-800-747-7418 * www.MushroomWisdom.com

L * These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.
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Joseph Burrascano Jr., MD

“Due to the efficacy & purity of these products,
these are some of my favorites”
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Psilocybin with your Hospice Care?

Ever since the Nixon’s administration’s ban on
psychedelics in the early 1970s, research in the use of LSD
and psilocybin has been prohibited due to their Schedule
| classification by the DEA. In the 1950s and later in the
1960s, when recreational use was ubiquitous, researchers
found that psychedelic agents were beneficial in treating
addiction, depression, anxiety, and existential difficulties.
For more than three decades, the early experiments, not
hippie trips, by scientists lay buried in abandoned journal
archives. However, in July 2006, Roland Griffiths, PhD, a
highly regarded neuroscientist at Johns Hopkins, published
a paper with his colleagues in Psychopharmacology titled
“Psilocybin Can Occasion Mystical-Type Experiences Having
Substantial and Sustained Personal Meaning and Spiritual
Significance.” Unlike the work done in the 1960s, Griffiths’s
double-blind study used 36 volunteers who had never
experienced a psychedelic drug and “treated” them with
either psilocybin or Ritalin as a control, then repeated the
study reversing the drugs used in each group. The individuals
receiving psilocybin, but not the Ritalin group, experienced
as a whole a significant mystical experience. Further, most
of the individuals felt that the experience was among the
most meaningful experiences of their lives, comparable
to experiencing the birth or death of a loved one. When
these individuals were asked to comment about how the
psilocybin experience affected them a year later, most felt
that it remained among their most meaningful experiences
and continued to affect their lives. It should be noted that
Griffiths’s group needed to convince skeptical physicians and
researchers at the DEA, FDA, and numerous research review
boards at Hopkins. They had no journal articles to support
their research hypotheses except what had been “unearthed”
30 years earlier.

Armed with this respected study, researchers at New York
University School of Medicine, Tony Bossis, PhD; Stephen
Ross, MD; and Jeffrey Guss, MD, who had organized a
“reading” group on psychedelic research, decided that
they would design a study to determine if psilocybin
would affect anxiety and “existential distress” in cancer
care. While Griffiths’s work did pave the way for the NYU
workers, convincing the IRB groups and the DEA and FDA
was no cakewalk. However, in 2010, they had successfully
organized a clinical study at NYU. A journalist, Patrick
Mettes, entered the study after reading a newspaper ad for
volunteers; he had advanced liver cancer and was faring
poorly on chemotherapy. Mettes documented his experience
receiving psilocybin and the 17 months that followed until
his death. Mettes experienced a profound change in his
overall mental well-being, despite the fact that the cancer
continued to advance. He spent nearly every day “living”
to enjoy what people and life offered him rather than just
“dying” from the cancer. A week before he died, he gathered
friends and family and staff at the hospital and shared with
everyone his “joy” and “happiness” — it was a remarkable
event.

Psilocybin is not a self-help treatment, at least not at this
time. In the NYU study, the patient is brought into a clinical
setting, and after the psilocybin is given in the morning the
patient is observed by “guides” who assist with whatever
problems arise. There are individuals who become agitated
after using psilocybin, what may have been termed in the
1960s a “bad trip,” but despite experiencing shocking
imagery, hallucinations, or dying, the individual is helped
by the guides to get through it. Usually after 6 hours, the
psychedelic unreality ends, and returning to reality might
be accompanied by a headache. However, the overall
experience, a mystical state persists, and the patient now
confronts his/her cancer transformed.

An editorial in the January 2015 Lancet supports further
psilocybin and LSD research. The possibility that these
agents may dramatically counter cigarette, alcohol, and
drug addiction looms as breakthrough medicine. Even more
significant is the possibility that these agents may counter
depression far more dramatically than antidepressants.

Please read Michael Pollan’s article, “The Trip Treatment,”
in the Feb. 9, 2015, New Yorker for a compelling read about
psychedelic research.

Chelation Revisited

Two of the articles in this issue are from colleagues
who have shared my interest in chelation therapy since the
1980s. John Trowbridge, MD, and Terry Chappell, MD, have
endured the longstanding derision of skeptical cardiologists
and self-serving “quack busters” who have dismissed
chelation as ineffective and dangerous. Too bad for the critics
(including Wikipedia); the NIH-sponsored TACT published
in 2013-2014 demonstrated no major adverse events.
Additionally, the multicenter study revealed substantial
cardiovascular benefits, including a reduction in myocardial
infarcts, cerebrovascular events, and cardiovascular-related
deaths. The TACT report revealed that chelation offered even
greater benefit to patients suffering from diabetes. Chappell et
al.’s report on “Complete Diabetes Care Now that We Have
TACT” provides a rationale for making chelation therapy an
important part of the overall treatment program in diabetic
patients.

Trowbridge, author of The Yeast Syndrome and Chelation
and Other Detox Methods to Save Your Life, titles his article
“Ramblings of a Maniacal Frenetic — Pragmatic Reflections
on Helping Patients Understand Their Illnesses and
Treatments.” This article has been on the “drawing board”
for quite a period of time, and when he submitted it a year
earlier, we deferred its publication. Trowbridge attempts in
this lengthy report to put together a no-holds-barred guide to
managing cardiovascular disease and other chronic illnesses.
He makes the case that while medicine emphasizes diet and
exercise, there are important nonsurgical and nonmedical
interventions that must be made to rescue the patient from
impending medical emergency. Chelation, treating chronic
infection, removing toxic burden, improving oxygenation,
and restoring mitochondrial functioning are critical early
interventions.

Jonathan Collin, MD
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‘Annual Updates in Environmental
Medicine’ 2015: Poor Choice in Names but
One Useful Conference!

The naturopathic profession has a
fundamental problem when it comes
to naming things. Start with the very
name of the thing that we practice,
naturopathy. If the name’s root words,
nature plus pathology held true, we
should specialize only in diseases that
result from nature, ailments such as
sunburn, heat stroke, or frostbite. A
similar naming problem exists for the
naturopathic specialty “environmental
medicine.” That name suggests
to me that this specialty is about
prescribing specific environments to
serve as medicine. For example, an
environmental medicine  specialist
might tell her patient, “Your vitamin D
levels are low, causing osteoporosis; |
am prescribing a month on a beach in
Hawaii to soak up sun.”

The reality is that environmental
medicine is really about environmental
toxicology, the study of toxins in
the environment and the diseases
that they cause. The original poster
issue of environmental toxicology
(or environmental medicine, if you
prefer) is the past practice of adding
lead to gasoline to improve automotive
performance, a  practice  that
unwittingly dispersed toxic amounts of
lead into the environment, resulting in
widespread health damage.

| suspect that naturopathic
doctors have a special affinity for
environmental  medicine  because
many of us are ardent practitioners of
homeopathy. Homeopathy is another
name that isn’t perfect. Sure, the root
word homeo refers to that simillimum
thing of Hahnemann'’s, the “like cures
like” part of homeopathy, but there’s
no mention of an important detail:
the hyperdilution of homeopathic
remedies. Surely any name that
describes what we call homeopathy

by Jacob Schor, ND, FABNO

should include a Latin term like
minisculis or invisibilis as part of its
name. But enough sidetracks; let’s go
back to environmental medicine.

It is our familiarity with the
action of hyperdilute homeopathic
medicines that makes environmental
medicine seem so very plausible to
us naturopaths. In comparison with
30c, 200c, or 1 M dilution, the parts
per million or even parts per billion of
toxic substances that we are worried
about in environmental medicine seem
like massive amounts of material.

These thoughts came to mind while
| was walking on a Florida beach last
January. | was attending the annual
conference on environmental medicine
organized by naturopathic physicians
Walter Crinnion and Lyn Patrick
though their organization SpiritMed.
This organization is a manifestation of
Crinnion’s desire to educate health-care
providers on environmental medicine.
He started the group back in 1999 and
a year later began offering a 6-month
training program. Enough people have
completed this basic training program
that there was a need, or shall we say
an audience, for some form of regular
update and more advanced training.

The first of these, “Annual Updates
in Environmental Medicine,” was held
in January 2012 and then yearly ever
since. The 2015 conference that |
attended was in St. Petersburg, Florida,
at a beachfront location where the
offshore breeze kept the air feeling
fresh; | came home with a lovely
collection of seashells and a bit of a
tan. This conference was both my first
environmental medicine course and
also my first time in Florida. Both were
interesting experiences.

The conference was long, starting
on Thursday morning and running

through lunch Sunday. Environmental-
medicine conferencegoers are a bit
geeky, quite comfortable juggling
statistics, percentiles, p-values,
quintiles, and associations. You need
to remember your college statistics to
follow some of the discussion. This
wasn’t the touchy, feely, mind-body
exploration conference. The practice of
environmental medicine relies on the
hard sciences, even if the amounts of
material are small.

Dr. Crinnion wrote me his reason
for promoting this field of specialty:
“Since Naturopathy holds dear to
the principle of ‘tolle causam,” it is
critical to provide to our colleagues
the symptomatic picture of toxicant-
induced illness so that we may all
properly address the main underlying
cause (or causes) of disease.”

For a good part of the four-
day conference Drs. Crinnion and
Patrick took turns at the podium. The
exception was Friday, day two, when
there were five guest speakers.

In regard to the topics and also
these guest speakers, Dr. Crinnion
told me, “I always seek to bring in the
speakers that | would want to sit in a
room with and learn from. | also am
trying to build a solid EM community
and push EM forward. | am always
trying to bring new docs up to speed
in EM with the hope that they will run
with it and come back to be one of my
teachers.”

Topics covered included updates on
understanding heavy metal toxicology
and treatment (in particular the rare
“zebra” elements, by David Quig of
Doctor’s Data Labs), environmental
triggers of autoimmunity, endocrine-
disrupting chemicals, and tests to
measure and assess initial damage or

continued on page 16 »
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In the January 2015 issue of the
Townsend Letter, we published “The
Antimicrobial Activity of Selected
Silver Products,” authored by Robert
Rowen, MD; Dennis Harper; DC; and
Richard Robison, PhD. After further
editorial review, the Townsend Letter
retracts the publication of this article
and the conclusions based on the
reported study of silver products.
The study cites that one commercial
formulation, ACS 200 Extra Strength,
had a measurably higher kill rate
against MRSA  (methicillin-resistant
Staphylococcus  aureus) compared
with four other commercial products.
Although the laboratory report does
not name the other commercial
products, unblinded lab data do
list the competitor products as pH
Structured Silver, Argentyn-23,
Oxysilver, and ASAP. Three of the
aforementioned products were listed
as having insignificant “log reduction”
killing  capacity and  reduced
percentage  kill rate. Reputable
independent testing of Argentyn-23
by a commercial laboratory adhering
to “good laboratory practices”
demonstrated major log reduction
killing capacity and percentage kill
rate of MRSA.

Inasmuch as the independent
testing of Argentyn-23 by a laboratory
following compendial procedures as
defined by the US Pharmacopeia and
the National Formulary guidelines
is completely in disagreement with
the testing carried out by Robison’s
university laboratory, the entire study
by Rowen, Harper, and Robison
is called into question and fails to
meet the requirements for journal
publication. The paper is hereby

Retraction

Rowen R, Harper D, Robison R. The Antimicrobial Activity of
Selected Silver Products. Townsend Lett. January 2015;378.

retracted; all references to this article
must show that it is officially retracted
with the publication of the May 2015
issue of the Townsend Letter.

The testing conducted by Robison’s
laboratory, not a commercial
laboratory, was authorized by Rowen
and Harper. Robison has previously
done laboratory testing for the
manufacturer of ACS 200, Results
RNA. Robison’s analyses for Results
RNA include “Antimicrobial Activity
of ACS 200 Using Candida Albicans”
reported in September 2008 and
August 2009 and “Antimicrobial
Activity of ACS 200 Using Borrelia
Burgdorferi” reported in September
2009. Natural Immunogenics Corp.,
the manufacturer of Argentyn 23, was
asked by Rowen to participate in a
“blinded” study of silver products.
Natural Immunogenics declined to
participate in the study when it was
informed that Robison would be
conducting the analysis and that the
protocol for testing would not be
disclosed. Nevertheless, Rowen and
Harper proceeded to test Argentyn 23
without its authorization.

The testing of the five commercial
silver products by Robison had
serious  laboratory = methodology
flaws. The first concern is that while
the testing methodology generally
appeared adequate with controls in
place, proper neutralization study,
and adequate population counts,
the lab did not abide by nor list
standard testing references. Testing
references as required by USP ensure
that the methodology used by one
laboratory can be understood and
replicated by a second laboratory
doing identical testing.  Proper

commercial microbiology analysis
and reporting require references, and
Robison’s report lacks standard testing
references.

Secondly, testing of the kill rate
(efficacy) of the silver product was
based on a single time point of “2
minutes.” Reputable testing of Kkill
rate would require at least 3 or more
different time points for analysis. In
other words, what is the kill rate at 1
minute, 2 minutes, 3 minutes, and 5
minutes? Is there an appropriate trend
with a greater kill rate at 3 minutes
compared with 1 minute? Without
testing at multiple time points, there
would be no conclusive evidence
that the product had an effective kill
activity that would increase over
time. Robison’s study based only at
a 2-minute measurement lacks the
multi-time data needed to confirm
product efficacy.

Argentyn 23 has had a compendial
study performed by an accredited
third-party  laboratory  following
referenced methods that demonstrated
at 2 minutes a kill rate for Argentyn
23 of 99.996% with a log reduction
of 4.5; this is clearly completely in
disagreement with Robison’s testing of
Argentyn showing a kill rate of 47.1%
with a log reduction of 0.28. That
there can be such a great disparity
between the results questions the
validity of Robison’s testing of the
products.  Without such validity
and for the other aforementioned
concerns, the article is called into
question and is hereby retracted.

Jonathan Collin, MD
Editor-in-Chief
Townsend Letter
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Environmental Medicine

» continued from page 14

improvements during treatment. Dr.
Patrick presented a moving description
of her own experiences living in
Paonia, a rural town in southwest
Colorado, a one-time paradise that
has become ground zero in the battle

ol

David Quigg, PhD; Lynn Patrick, ND; and Walter Crinnion, ND, at the SpiritMed

winter. | thought that [ would collect a
pile of CE hours and come home. Since
coming back to the office, I've found
that the trip changed the way | that
practice.

o Sl

Environmental Medicine Update in Florida, January 2015

against fracking and its resulting
environmental degradation.

This was a problematic conference,
as it shined a light on just how much
this particular writer doesn’t know.
Even this brief three-day exposure has
left me quite aware that | have a lot to
learn in order to help my patients; once
one starts looking, it is obvious that
many of our patients suffer as a result
of environmental toxicants.

| use a simple litmus test to evaluate
lecturers or conferences: Do they
change the way | view patients when
| get back to the clinic? Do | have
new tools to use? Not all speakers and
certainly not all conference planners
appear to understand this. | don’t
go to conferences to admire pretty
presentation slides or near-psychedelic
transitions from one slide to the next. |
go to conferences to learn things that
help patients.

| admit that | initially went to Florida
only because | wanted to wet my feet
in the ocean and get a break from

Walter Crinnion mentioned that, in
his experience, patients with idiopathic
thrombocytopenia (ITP) often have
elevated solvents in their blood.
Since the conference, |I've found three
patients to test. It’s too soon to know
if doing so will help my ITP patients,
but at least I've got something to offer
other than papaya leaves, sesame oil,
or whatever the current online fad is.

Last week a 72-year-old-woman
who has come to see us off and on for
a decade with hypertension returned
once more, and it was if | were seeing
her anew. Not only does she have
high blood pressure (that is poorly
controlled with Rauwolfia tincture)
and asthma (partly controlled with
Ammi visnaga and a few other herbs),
but she’s also been recently diagnosed
with COPD. Having read one of the
preeminent Dr. Wright's excellent
books, in which he suggests nebulized
glutathione for treating this condition,
she arrived for her visit eager to start
this treatment. (Special thanks to

Davis Lamson, ND, originator of this
therapy, who was kind enough to
share not only his directions on how
to do it, but also an innovative strategy
for doing so at reasonable cost.) My
patient also brought in a report from a
carotid ultrasound study that had her
weepy from fear. Her office visit was
different from all prior ones because
of Florida; | recognized a common
denominator that connected all of her
symptomatology.

“How far do you live from that big
highway?” | asked her.

“Do you mean the interstate or
C-470? We kind of live a few blocks
from where they intersect,” she replied.

My current theory is that she is
sensitive to ultrafine particulates and
she is getting more than she can tolerate
living close to these highways. Carotid
intima thickness (CIMT), the test which
had reported that her body was 20
years older than her chronologic age,
is often used to assess atherosclerosis.
Each standard deviation increase
in CIMT increases risk of stroke or
myocardial infarction (Ml) by about a
third. Increases in particulate matter in
the air quickly increase CIMT. (Taking
statin drugs triples this effect.)’

Cardiovascular disease (CVD) is
strongly associated with the particulates
from motor vehicle exhaust.? For
women, simply living close to a major
roadway increases risk of a sudden
death from heart attack by nearly
60%.* For people who have suffered
a M, living less than 100 meters from
a major roadway is associated with a
27% increase in mortality over a 10-
year period.*

Changing outdoor air pollution
is not something that this patient will
be able to accomplish, but she can
control indoor air pollution. | was able
to convince her to purchase a HEPA
air filter and to consider wearing face
masks when exposed to extreme levels
of pollutants. Using a dust mask can
cut levels of inhaled fine particulates
by 90%.

A study conducted in Smithers,
British Columbia, provides a measure
of the impact that using a home air filter
has. Smithers has certain peculiarities
in topography, which in combination
with the high use of wood heat by the
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town’s inhabitants creates periodic
high levels of airborne particulate
pollution. Using indoor air filters for
just 7 days reduced C-reactive protein
levels by almost 33%.°

Before the Florida conference, 1
wouldn’t have connected the location
of her home with the results of this
patient’s carotid artery test results. |
also wouldn’t have had a clue how to
monitor her but now | do.

There is a lab test that Dr. Crinnion
spoke about several times during
the conference. It is a urine test for
8-hydroxy-deoxyguanosine (better
known as 8-OH-dG). This chemical is
produced when DNA is damaged by
reactive oxygen, and testing provides a
sensitive quantitative measurement of
oxidative stress in the body.

Smoking just two cigarettes is
enough to increase baseline levels of
8-OH-dG from 3.3 to 5.1 dG.” Levels
also rise significantly with exposure to
solvent fumes; heavy metals such as
mercury, arsenic, cadmium, and lead;
and organophosphate pesticides.®'"?
The test is also an excellent reflection
of exposure to ultrafine airborne
particles produced by motor vehicle
exhaust, especially diesel exhaust,
making it a valuable measure of the
effectiveness of pollution controls and
air filtration systems.'#'¢ It is also going
to be the perfect test to monitor this
patient’s efforts to get better.

Elevated levels of 8-OH-dG are
associated with risk for, or less favorable
prognosis in, cancers of the breast,
prostate, ovary, lung, nasopharynx,
stomach, and bladder.””-

High 8-OH-dG levels are also
predictive of CVD, and are positively
associated with increasing carotid
artery intima media thickness, a
marker of atherosclerosis, and with
the presence and severity of coronary
artery disease.”* Levels go up after Ml
and with chronic heart failure; this
test provides a measure of disease
severity and measures the benefit of
therapy.?>-28

8-OH-dG decreases in response
to the therapies that we suggest
to patients. For example, simple

adherence to a Mediterranean diet

appears to lower 8-OH-dG levels.?
Aside from a lot of useful tools,

only a fraction of which I have space

Environmental Medicine

to mention here, this conference
really brought home to me that our
days as naturopathic generalists may
be numbered. We don’t have time
in school to learn everything that
we need to know. There are certain
aspects of practice that our schools
do not offer adequate training in;
naturopathic oncology is the one that |
am most aware of. After attending this
conference, | think that environmental
medicine is another specialty in which
practitioners need advanced training
to practice responsibly. If you're
interested in diagnosing and treating
patients who suffer from environmental
toxic exposures, you may not have
learned all that you need to know
while in school. | certainly didn't.
As mentioned earlier, Crinnion and
Patrick offer 6-month, 68-credit-hour
training programs in environmental
medicine. I'm thinking about taking
one.

Further information on the programs
is available at http://drcrinnion.com/
environmental-medicine-training-for-
the-healthcare-professional.

Videos of the Florida conference
are  available  at http://www.
progressivemedicaleducation.com.

For more information on the
Naturopathic Association of
Environmental Medicine, see http:/
www.naturopathicenvironment.org.
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Bisphenol A (BPA) and the Heart

Bisphenol A (BPA) may slow electrical conduction in the
heart, according to a 2014 laboratory experiment. A known
endocrine disruptor, BPA is found in many plastic consumer
products, including food and drink containers, water pipes,
and medical equipment and tubing. It leaches from these
products into food or liquid. Measurable levels have been
found in human blood and urine. “Recent epidemiological
studies have shown an association between BPA exposure
and cardiovascular disease,” according to Nikki Gillum
Posnack and colleagues at the George Washington
University (Washington, DC).

In their study, Posnack and colleagues exposed whole
hearts, taken from adult female Sprague-Dawley rats, to
various concentrations of BPA (0.TuM, 1 uM, 10 uM,
25 uM, 50 uM, 100 uM) for just 15 minutes. Each heart
served as its own control. The researchers measured atrial
and ventricular activation times during sinus and paced
rhythms and then calculated atrioventricular activation
intervals and epicardial conduction velocities. Reduced
ventricular conduction velocity and prolonged PR segment
appeared first, at just 0.1 uM BPA — well below reported
human urinary concentrations of 0.024 to 8.5 uM BPA.
(PR segment is the interval between the onsets of atrial
depolarization and ventricular depolarization.) Prolonged
action potential duration (amount of time that voltage
remains above threshold) first occurred at 1 uM BPM,
and delayed atrioventricular conduction appeared at 10
LM BPM. The highest tested concentration (100 uM BPA)
produced complete heart block.

The mechanisms underlying BPA’s effect on cardiac
electrical conduction are unknown. This and earlier in
vitro studies indicate that BPA may alter ionic currents in
nodal cells. Posnack et al. say, “If BPA induces ion channel
alterations in atrial tissue, exposure will likely affect ion
channels in other tissue compartments.”

Recent consumer concerns about BPA safety have
pushed manufacturers to produce BPA-free containers.
Unfortunately, BPA-free plastics also leach synthetic

Shorts

briefed by Jule Klotter

jule@townsendletter.com

estrogens — some of which are as hazardous or worse,
according to J. Bilbrey at Scientific American. The
precautionary principle suggests that patients with heart
conduction abnormalities avoid plastics as much as
possible.

Bilbrey ). BPA-free plastic containers may be just as hazardous. Sci Am. August 11, 2014. Available
at  www.scientificamerican.com/article/bpa-free-plastic-containers-may-be-just-as-hazardous.
Accessed March 4, 2015.

Posnack NG, Jaimes R, Asfour H, et al. Bisphenol A exposure and cardiac electrical conduction in
excised rat hearts. Environ Health Perspect. April 2014:122(4);384-390. Available at http://
ehp.niehs.nih.gov/1206157. Accessed February 4, 2015.

Disordered Sleep and Heart Disease

Postmenopausal women with a history of insomnia
and habitual sleep duration of 10 hours or more each
night are more likely to develop heart disease than those
with normal sleep patterns, according to a 2013 study
led by Megan Sands-Lincoln, PhD. The study involved
86,329 women, aged 50 to 79 years, who completed the
validated WHI Insomnia Rating Scale and reported on
their typical sleep duration as part of the Women'’s Health
Initiative Observational Study. Demographic information
and lifestyle risk factors were also collected. None of the
women included in the final analysis had coronary heart
disease (CHD) or cardiovascular disease (CVD) at baseline.
The primary end point was incident CHD and CVD, which
included myocardial infarction, hospitalized angina,
coronary revascularization, ischemic stroke, and CHD
death.

The researchers found 5359 cases of incident CHD
during 881,888 person-years of follow-up and 7257 cases
of incident CVD with 867,513 person-years. (The difference
in person-years reflects cohort-size of CHD-free or CVD-free
women at baseline.) Short (<5 hours) and long (=10 hours)
sleep durations were associated with an increase in CHD
and CVD, but the increase was not significant when age,
race, and risk factors (e.g., BMI, smoking, physical activity,
etc.) were taken into account. However, CHD risk and CVD
risk were significantly greater in women with high insomnia
scores (WHIIRS =9 out of a possible 20) at baseline even
after adjusting covariates.

continued on page 23 >
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» continued from page 18

The combination of long sleep duration and a high level
of insomnia was associated with the greatest CHD and
CVD risks. Women with insomnia who reported sleeping
=10 hours had “almost double the risk of incident CHD”
(hazard ratio =1.93) and increased risk (HR=1.76) of CVD
compared with those who reported midrange sleep (7 to 8
hours). Interestingly, insomnia level did not increase CHD
and CVD risk in women reporting midrange sleep duration.
Women with high insomnia scores who slept 7 to 8 hours
had about the same risk of having a cardiovascular event
as those with the same sleep duration and low insomnia
scores.

The authors did consider the impact of sleeping pill use
in their analysis. They report that an earlier study, conducted
by A. Hartz and J. J. Ross, found a significant association
between hypnotic use and mortality in postmenopausal
women. (Oddly, this study also found a “substantial elevated
risk for melanoma” in sleeping pill users.) Although Sands-
Lincoln et al. observed no correlation between sleeping
pill use and heart disease in their study, they say that
“nondifferential misclassification could have biased these
results. ... ” In their opinion, the effect of hypnotic drugs on
cardiovascular outcomes needs further investigation.

This study does not show cause and effect, only
correlations. In addition, the observations should not be
generalized to populations other than postmenopausal
women. Still, the association between longer (but not
shorter) sleep duration, sleep quality, and adverse
cardiovascular events raises questions about underlying
biological processes that deserve investigation.

Hartz A, Ross ). Cohort study of the association of hypnotic use with mortality in postmenopausal
women. BM/ Open. 2012; 2(5):e001413. Available at www.ncbi.nlm.nih.gov/pmc/articles/
PMC3467595. Accessed February 27, 2015.

Sands-Lincoln M, Loucks EB, Lu B, et al. Sleep duration, insomnia, and coronary heart disease
among postmenopausal women in the Women's Health Initiative. | Womens Health. 2013;
22(6):477-485. Available at www.ncbi.nlm.nih.gov/pmc/articles/PMC3678565. Accessed
February 27, 2015.

Fish Oil-Based Drug for Vascular Scarring

In 1 out of 4 cases, vascular scar tissue that forms after
angioplasty, bypass surgery, and stent placement narrows
the vessel, effectively creating another blockage. The failure
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method consists of a tiny, biodegradable, drug-containing
film that gets placed around the vessel at its point of injury.
The drug is gradually absorbed through the vessel wall.
The researchers are also investigating stents with textured
surfaces, consisting of minute tubular structures. These
nanotubes can hold the drug and gradually release it into
the body.

“’Excessive inflammation is a problem throughout the
field of surgery,” says Conte. Delivering nontoxic, anti-
inflammatory compounds directly to damaged areas may

improve cardiovascular and surgical outcomes.

New drugs from fish oil could aid artery repair [online article]l. November 24, 2014. UCSF.
Available at http://medicalxpress.com/news/2014-11-drugs-fish-oil-aid-artery.html. Accessed
January 27, 2015.

Phellinus Linteus and Cancer

Phellinus linteus (sang hwang, meshimakobu; PL), a
hoof-shaped mushroom that grows on old mulberry trees,
is revered in Asia for its ability to promote longevity and
enhance life energy (qi). Traditionally, it has been used
for centuries to prevent and treat gastroenteric disorders,
diarrhea, hemorrhage, cancer, and other illnesses. Western
researchers are most attracted to its anticancer effects. In
vitro experiments with human cancer cell lines and in vivo
animal studies show that PL may be useful for treating and
preventing several types of cancer.

In a 2008 study, D. Sliva and colleagues used an aqueous
solution of PL (Mushroom Wisdom Inc.) to investigate
the mushroom’s effect on a highly invasive human breast
cancer cell line (MDA-MB-231). Although PL (1.0 mg ml ~")
killed only 13.5% of the cells after 72 hours, it suppressed
its spread by 86.6%, compared with control. PL inhibited
cancer cell adhesion, migration, and invasion, thereby
inhibiting proliferation and colony formation. PL also
suppressed angiogenesis.

Instead of using the whole mushroom, Sensuke Konno
and colleagues at New York Medical College have focused
on two fractions (bioactive extracts): PL-ES and PL-I-ES. In
their 2015 study, they tested the fractions on 10 human
cancer cell lines: prostate cancer metastasized to bone,
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A UCSF Bioengineering and
Therapeutic Sciences research team,
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two methods for delivering the drug TED KELLER, RPh.
to the traumatized area. The first 303.779.0751 | www.acetyl-glutathione.com
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prostate cancer metastasized to brain, prostate cancer
metastasized to lymph node, bladder cancer, kidney
cancer, lung cancer, breast cancer, stomach cancer, liver
cancer, and brain cancer. “PL-ES (100 ug/mL) exhibited
potent anticancer activity, resulting in a significant (40-80%)
growth reduction in all 10 cancer cells at 72 hours,” the
authors report. Only the liver, breast cancer, stomach, and
prostate-metastasized-to-bone cancers responded to PL-I-ES
(100 pg/mL). At 250 ug/mL, PL-I-ES, reduced growth in all
cell lines except for kidney, prostate metastasized to brain,
and prostate metastasized to lymph node. The researchers
look for synergistic effects by testing the two fractions
together.

Konno and colleagues found that the fractions’
effectiveness correlated to activation of Csp-3 and Csp-9,
enzymes in cancer cells that regulate apoptosis (cell death).
The cancers that had the least growth after exposure to PL-
ES and PL-I-ES showed Csp-3/9 activation, which produces
cancer-killing oxidative stress. The authors point out that
“cancer cells have been shown to be more vulnerable to
free radicals than normal cells.” An animal study to assess
the fractions’ safety, efficacy, and possible adverse effects is
in progress, according to Konno et al. Although the whole
mushroom has been used safely for generations in Asian

medicine, isolated fractions may have unexpected effects.

Konno S, Chu K, Feuer N, Phillips J, Choudhury M. Potent anticancer effects of bioactive mushroom
extracts (Phellinus linteus) on a variety of human cancer cells. | Clin Med Res. 2015;7(2):76—
82. Available at www.ncbi.nim.nih.gov/pmc/articles/PMC4245057/pdf/joc. March 5, 2015.

Phellinus linteus, Mesima, Meshimakobu, Song-gen [Web page]. Medical Mushrooms.net. www.
medicalmushrooms.net/phellinus-linteus. Accessed March 8, 2015.

Sliva D, Jedinak A, Kawasaki ], Harvey K, Slivova V. Phellinus linteus suppresses growth,
angiogenesis and invasive behaviour of breast cancer cells through the inhibition of AKT
signaling. Br | Cancer. 2008;98(8):1348-1356. Available at http://www.nature.com/bjc/
journal/v98/n8/full/6604319a.html. Accessed March 5, 2015.

Phellinus linteus [online article]. Thai-Korea Natural Phellinus Mushroom Research Center. www.
phellinus-research.com/en/phellinus-linteus. Accessed March 8, 2015.

Slow Breathing and Heart Rate Variability

During slow, deep breathing, blood pressure decreases
and heart rate variability (HRV) increases. HRV reflects
cardiac autonomic inputs and is a measure of cardiovascular
health. Low HRV indicates impaired autonomic control and
is characteristic of hypertension, myocardial infarction,
diabetes, and congestive heart failure. In people with
essential hypertension, breathing 6 breaths per minute
improves arterial baroreflex sensitivity (BRS) and lowers
blood pressure. The same respiration rate improves BRS
and oxygen saturation in people with chronic heart failure
and decreases sympathoexcitation in those with COPD.
However, maintaining that slow breath rate throughout the
day is virtually impossible, and the improvements recede
when slow breathing ends. Can regular practice of slow
breathing have a residual effect on HRV and cardiovascular
health? Two recent studies indicate that it does.

Swarnalatha Nagarajan at Karuna Medical College
(Palakkad, Kerala, India) led a small study with 8 healthy
participants and 6 matched young adult controls. The
participants performed a half hour of slow breathing

(4-second inhalation and 6-second exhalation), using verbal
prompts on audio CDs for 4 weeks. The controls followed
their normal routines. When comparing results with baseline
measures, Nagarajan’s research team observed a significant
increase in the breathing group’s HRV and decrease in their
respiration rate and mean arterial pressure during quiet
standing — despite the small number of participants. (Small
sample size increases the probability of false negative
results.) Nagarajan says that larger studies might also show a
significant reduction in mean heart rate.

A 2014 study, led by Gopal Krushna Pal (Pondicherry,
India), focused on a different aspect of breathing: the effect
of left-nostril breathing vs. right-nostril breathing on HRV
and cardiovascular function. This study involved 85 healthy
medical students who were divided into three groups: right-
nostril breathers (RNB; n = 30), left-nostril breathers (LNB;
n = 30), and controls who engaged in no breathing practice
(n = 25). Participants in the active groups were instructed
to inhale and exhale on counts of 5 each (i.e., 6 breaths per
minute) for 1 hour each day while pressing either the left or
right nostril closed. At baseline and at the end of 6 weeks,
researchers measured participants’ heart rate variability,
basal heart rate, and blood pressure (systolic and diastolic).
Mean arterial pressure (MAP) was also calculated.

Compared with baseline, left-nostril breathers showed a
significant decrease in heart rate, blood pressure, and MAP
and improvement in HRV indices, reflecting improvement
in vagal tone and increased parasympathetic activity, say
the authors. In contrast, the right-nostril breathers showed
a significant increase in the cardiovascular measurements
and decline in HRV, indicating greater sympathetic activity
and poorer vagal cardiovascular modulation. The control
group’s cardiovascular measurements and HRV indices did
not significantly change from baseline. The results caused
the authors to warn students against right-nostril breathing
practices, which appear to increase cardiovascular stress.

Pal et al. note that persistent unilateral nasal obstruction
has been “associated with a number of chronic disorders that
occur due to [sympathovagal imbalance] such as migraine,
hyperthyroidism, asthma, and cardiac dysfunctions.” They
suggest that intentional, slow, unilateral nasal breathing
may provide a solution to autonomic dysregulation.

Nagarajan S. Effect of slow breathing training for a month on blood pressure and heart rate
variability in healthy subjects. Natl J Physiol Pharm Pharmacol. 2014;4(3):245-248. Available
at www.scopemed.org/fulltextpdf.php?mno = 158790. Accessed January 28, 2015.

Pal GK, Agarwal A, Karthik S, Pal P, Nanda N. Slow yogic breathing through right and left nostril
influences sympathovagal balance, heart rate variability, and cardiovascular risks in young
adults. N Am | Med Sci. March 2014;6(3):145-151. Available at www.ncbi.nlm.nih.gov/pmc/
articles/PMC3978938. Accessed January 28, 2015.

Triglyceride Levels and Chronic Heart Failure

A low serum triglyceride level in female patients
with chronic heart failure (CHF) is associated with an
increased risk of cardiac death, according to a 2013 study.
Triglyceride, a simple fat compound, is an important source
of stored energy. Guliz Kozdag, MD, and colleagues
hypothesized that low triglyceride levels would predict a
greater mortality risk among CHF patients.

To test their hypothesis, the Turkish research team
evaluated 637 patients (409 men and 228 women) who
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were hospitalized for worsening heart failure from January
2003 through December 2009, and followed them by
phone and periodic outpatient exams for a mean duration of
38 + 15 months (range, 3-82 mo). Cardiac death was the
study’s primary end point.

Surviving patients, regardless of sex, had higher
triglyceride levels at baseline than nonsurviving patients.
Surviving women had triglyceride levels of 147+ 70 mg/dL,
compared with 119 + 62 mg/dL for those who died (p =
0.001). The difference between surviving and nonsurviving
men was less pronounced: 130 + 74 mg/dL vs. 116 + 57
mg/dL (p = 0.038).

Cox regression analysis showed that a low triglyceride
level was an independent predictor of cardiac death only in
women. Left ventricular ejection fraction <0.145 (Hazard
ratio = 3.208), sodium levels <128.5 mEg/L (HR = 2.674),
and older age (HR = 1.057) were the most significant
predictors in men. For women, however, NYHA functional
class (HR = 2.002) and triglyceride level below 150 mg/
dL (HR=1.995), and a history of coronary artery disease
(HR = 1.608) were the significant independent predictors
of cardiac death. The authors say, “The ROC curves showed
that the best cutoff value for predicting cardiovascular death
in women was a triglyceride level of <70.5 mg/dL (79%
sensitivity and 91% specificity).”

Low triglyceride levels are likely a consequence of
decreased food intake, increased inflammation, cachexia,
and/or liver congestion — all of which are associated with
chronic heart failure progression.

Kozdag G, Ertas, G, Emre E, et al. Low Serum triglyceride levels as predictors of cardiac death in
heart failure patients. Tex Heart Inst . 2013. Available at http://www.ncbi.nlm.nih.gov/pm¢/
articles/PMC3853839. Accessed February 3, 2015,

Yoga and Heart Disease

Yoga improves cardiovascular and metabolic risk factors,
according to a 2014 systematic review and meta-analysis
article. The combination of stretching and controlled
breathing, characteristic of commonly practiced hatha yoga,
is believed “to stabilize the hypothalamic-pituitary-adrenal
axis and sympathoadrenal activity,” according to Paula Chu
at Harvard University and colleagues. Their 2014 systematic
review indicates that yoga's effect on cardiovascular health
is comparable to more aerobic exercise.

The researchers conducted electronic searches of
multiple databases and located 37 randomized controlled
trials (RCTs) for the systematic review and 32 RCTs for
the meta-analysis. The studies, published in English
before January 2014, were peer reviewed and reported
cardiovascular and metabolic risk factors as outcomes.
Some RCTs used nonexercise controls such as usual medical
care, a waiting list/no intervention, relaxation, diet alone, or
cognitive-based therapy. Other studies compared yoga with
aerobic exercise (e.g., physical training, aerobic exercise,
cycling, running, brisk walking). Chu and colleagues
analyzed the studies with exercise controls separately from
those with nonexercise controls.

Compared with nonexercise controls, yoga significantly
improved each of the primary outcomes: body mass index,
systolic blood pressure, low-density lipoprotein cholesterol,
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and high-density lipoprotein cholesterol. In addition,
most secondary outcomes — body weight, diastolic blood
pressure, total cholesterol triglycerides, heart rate, and
smoking status — improved significantly in the yoga group
compared with nonexercise controls. Only fasting blood
glucose and glycosylated hemoglobin did not.

When yoga practice was compared with aerobic
exercise, Chu et al. were surprised to find that improvements
in primary and secondary outcomes were about the same.
“The similarity in effectiveness on risk factors between
the two forms of exercise suggest that there could be
comparable working mechanisms, with some possible
physiological aerobic benefits occurring with yoga practice,
and some stress-reducing, relaxation effect occurring with
aerobic exercise,” say the authors.

More well-designed studies with longer follow-up are
needed to determine the most beneficial type(s) of yoga, the
optimal practice length, and whether yoga actually prevents
cardiovascular events and mortality. Still, this review
indicates that traditional aerobic exercise is not the only
activity that reduces cardiovascular risk — which is great

news for those who enjoy yoga.
Chu P, Gotink RA, Yeh GY, Goldie ), Hunink MGM. The effectiveness of yoga in modifying risk
factors for cardiovascular disease and metabolic syndrome: A systematic review and meta-
analysis of randomized controlled trials. Eur J Prev Cardiol. December 15, 2014. Available at
www.researchgate.net. Accessed March 1, 2015.
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One of the key characteristics of cancer is abnormal
metabolism.

A normal human cell takes in glucose (i.e., sugar) as its
main fuel source and, through a very efficient mechanism,
turns each glucose molecule into as many as 36 packets of
ATP energy (Rich 2003). This method is called oxidative
phosphorylation (OxPhos, for short), which takes place in
specialized bodies within each cell called the mitochondria.
But cancer cells typically have lost half their mitochondria
and, therefore, much of their ability to perform this trick. They
must rely on a primitive and relatively inefficient method of
energy generation: fermentation. In this method, the cell turns
one molecule of glucose into just two packets of ATP energy.
A byproduct of fermentation is lactic acid. So, basically,
cancer cells ferment, utilizing the same process that turns milk
into yogurt, or grape juice into wine.

Through the work of the great German biochemist Otto
Warburg, MD, and other scientists, such as Peter Pedersen,
PhD, of Johns Hopkins School of Medicine, we now
know a great deal about how and why cancer cells rely on
fermentation for their energy needs. For instance, a normal
cell typically has 200 or so mitochondria. But cancer cells
typically have lost half of these, and therefore make up for this
mitochondrial deficiency through fermentation. Given the fact
that cancers often replicate quickly, their avidity for glucose is
a defining characteristic of most tumors.

Proof of this is the accuracy of positron emission
tomography (PET) scans. In a PET scan, a patient is injected
with a radioactive form of glucose, called FDG. About an hour
later, doctors scan the body, looking for signs of radioactivity.
Areas of brightness on the scan indicate where glucose is
being taken up in greater than normal amounts. Generally
speaking, areas that light up coincide with primary tumors or
metastatic growths. The more a tumor glows on the PET scan,
the more “avid” it is for glucose, and the more malignant it
is likely to be. The PET scan thus both utilizes the so-called
Warburg effect and is its most dramatic proof of principle.

Since cancer is typically associated with this heightened

War on Cancer

by Ralph Moss, PhD
www.cancerdecisions.com

Cancer and Its Strange Metabolism

consumption of glucose (a process that Warburg called
“aerobic glycolysis”), there should be a way to decrease its
supply of sugar and thereby slow or halt its growth. Over the
years, several ways have been suggested. Pharmaceutical
companies are also at work on a number of compounds that
block the uptake of glucose by tumors. But a simple self-
help strategy comes to mind: one could reduce one’s overall
intake of food. This is partial or complete fasting. Another
more focused method involves the consumption of few
carbohydrates, the ultimate source of most of the glucose that
circulates in our bloodstream. One can even consume so few
carbohydrates that the body then switches to burning fatty
acids for energy. This state is called ketosis, and the regimen
in question the “ketogenic diet.”

Dietary restriction, intermittent fasting and the ketogenic
diet have all been explored as means of controlling the
growth of cancer since the 1920s. But since the publication
of Prof. Thomas Seyfried’s Cancer As A Metabolic Disease
(2012), this method has become increasingly popular among
cancer patients. At the same time, it has come under furious
attack from some doctors and scientists, on both theoretical
and practical grounds. Often these arguments are tinged with
intense emotion. People become attached to their own dietary
regimens and resent any attempts to change them.

But, emotion aside, the key question is, what does the
science show on the efficacy of this approach?

In December 2014, the prestigious online journal PLOS
One published a systematic review and meta-analysis of the
best studies of the past 20 years that have evaluated dietary
restriction regimens for cancer such as caloric restriction, the
ketogenic diet, and intermittent fasting (Lv 2014). The authors
come from the University of Nanjing, China. They reviewed a
total of 1463 articles and winnowed this down to 157 papers
for detailed review. In the end, 59 animal studies fulfilled
all of their rigorous inclusion criteria. This selection yields a
comprehensive overview of the state of the science. We are
thus in a much better position to evaluate the merit of dietary
strategies, at least from the point of view of laboratory science.
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The authors’ bottom-line conclusion was as follows: “About
90.9% of the relevant studies showed that caloric restriction
plays an anti-cancer role.”

The ketogenic diet was also effective. Intermittent fasting
was beneficial, but not as significant at preventing cancer as
going into ketosis and limiting the number of calories.

The authors conclude: “Caloric restriction and ketogenic
diet are effective against cancer in animal experiments while
the role of intermittent fasting is doubtful and still needs
exploration. More clinical experiments are needed and more
suitable patterns for humans should be investigated.”

Caloric Restriction

In 1909, C. Moreschi made the first observation that calorie-
restricted diets led to a decrease in tumor growth. (All that |
could find about Moreschi was that he or she was a colleague
of Prof. Paul Ehrlich of the Royal Prussian Institute for
Experimental Therapeutics in Frankfurt-am-Main, Germany.)
The great Peyton Rous, who later won the Nobel Prize for
his work on viruses, pursued the topic at the Rockefeller
Institute. Kanematsu Sugiura, DSc, of Sloan-Kettering Institute,
New York, experimented with calorie-restricted diets in the
1920s. As David Kritchevsky, PhD, of the Wistar Institute,
Philadelphia, wrote: “Sugiura and Benedict (1926) found that
after excision of spontaneous tumors there was 82 percent
recurrence in fully fed mice but only 27 percent recurrence in
underfed mice” (2002).

That was a 55% difference in recurrences. Yet this finding
also fell by the wayside. Sugiura told me in 1974 that this
was because cancer doctors of the time recoiled at the idea
of “starving” their patients, due to a fear of initiating or
exacerbating cancer cachexia, the wasting syndrome.

Experiments with calorie restriction did not resume until
the work of Albert Tannenbaum and Carl A. Baumann in the
1940s and then skipped another few decades. More recently,
it has come into vogue, after it was found that “energy
restriction enhances DNA repair and moderates oxidative
damage to DNA. Energy restriction reduces oncogene
expression as well” (Kritchevsky 2001).

In the Nanjing study, the most frequently studied cancer
types were mammary (breast), prostate, brain, pancreatic, and
hepatic cancers, but skin, colorectal and ovarian cancers were
also sometimes investigated. Forty of the 44 relevant studies
(90.9%) “supported the positive anticancer role” of calorie
restriction.

It is more than coincidental that many religious and
philosophical systems have specified periodic fasts throughout
the calendar year. In Judaism, although Yom Kippur is the best
known, there are seven fast days in the calendar. One thinks of
Lent in the Catholic tradition and Ramadan in Islam. Could it
be that these ancient traditions found their way to this concept
because of health reasons, as well as religious penance?

Ketogenic Diet

A ketogenic diet is one in which carbohydrates are so
restricted that the person fulfills his or her energy requirements
through the metabolism of ketone bodies. There is a great deal
of mythology surrounding the topic of ketogenesis. The most
prevalent confusion, which obscures many discussions of the
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topic, is that between ketosis and ketoacidosis. The latter is a
very dangerous production of huge amounts of highly acidic
ketones, generally seen in uncontrolled type 1 diabetics.
Ordinary ketosis, such as that attained in a carbohydrate-
restricted diet, is a common and normal condition seen during
periods of fasting, including sometimes even during one’s
normal overnight fast. Since the 1970s, followers of the diet
doctor Robert Atkins, MD, have used ketosis as a way to
rapidly lose excessive weight.

According to the Chinese authors, there have been nine
high-quality studies in mice of ketone-inducing carbohydrate
restriction and cancer. The tumor types included primary
prostate, brain, colon, and stomach, as well as metastatic
cancers.

Eight of the nine studies (88.9%) supported that
carbohydrate restriction is protective [in] cancer,” said the
authors of their recent meta-analysis.

The amount of carbohydrates in these experiments ranged
from 0% to 20% of the diet. A “nutritionally complete and
commercially available ketogenic diet” was also studied,
and yielded positive results as well. In humans, a diet of
approximately 25 to 30 grams of carbohydrate per day will
put one into ketosis.

Intermittent Fasting (IF)

There are eight high-quality studies on intermittent fasting
and cancer. Five of these (62.5%) reported positive conclusion.
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Three studies investigated the role of IF on initiation of cancer,
and two of them showed the effectiveness of IF.

Meta-Analysis

The authors also combined the results of 22 studies, 21 of
which involved calorie restriction. The pooled effect of calorie
restriction was a relative risk of cancer of 0.20. This means
that animals that were put on calorie restriction had only one-
fifth the incidence of cancer as mice eating as much as they
wanted (ad libitum). These results were statistically significant.
Here are two of the most dramatic findings.

Von Tungeln Study. Dr. Linda S. von Tungeln and colleagues
at the National Center performed the first study in 1996 for
Toxicological Research, Jefferson, Arkansas. The mice in
question were given one of two carcinogens.
While between 33% to 50% of the mice on an ordinary ad
libitum diet developed liver nodules, including cancers, there
were no hepatic nodules in similarly treated mice on a calorie-
restricted diet.

Von Tungeln concluded: “Over-nutrition could be an
important factor in human diet-related cancer.”

Blando Study. Another study is from Jorge Blando et al., of
the University of Texas M. D. Anderson Cancer Center (2011).
Mice that were predisposed to develop prostate cancer were
placed on a 30% calorie-restricted diet and then compared
with overweight controls and obese animals.

Thirty percent caloric restriction (CR) “significantly reduced
the incidence of in situ adenocarcinomas” at 6 months
compared with both the overweight and diet-induced obesity
regimen animals. The 30% caloric reduction “significantly
delays prostate cancer progression. ...”

This paper contains another astonishing finding: “Notably,
30% CR completely suppressed the formation of invasive
adenocarcinomas at both 3 and 6 months. ...”

That's right — there was no invasive prostate cancer in the
group that had their calories restricted by 30%. But obesity was
also associated with a more aggressive tumor: “[A]t 6 months
of age, both the overweight control and diet-induced obesity
(DIO) groups had poorly differentiated adenocarcinomas,
with a significantly greater incidence observed in the DIO diet
group compared to the overweight control diet group.”

Lately, there is renewed interest in calorie restricted
or ketogenic diets in human cancer, mostly as a result of
Pedersen’s work at Johns Hopkins and Seyfried’s outstanding
book. There has also been a persistent drumbeat of statements
that ketosis is harmful and could even accelerate tumor
growth (Bonuccelli 2010). | cannot address these concerns in
detail in this column. However, my overall perception is that
if it were true that ketosis is harmful in the context of cancer,
then one would expect to see that demonstrated in the many
high-quality studies reviewed in the recent meta-analysis, and
especially in the nine papers that specifically evaluated the
ketogenic diet. Instead, as shown, eight of those nine ketosis
studies supported the idea that carbohydrate restriction was

highly protective against cancer. This concept is currently
being subjected to clinical trials.

It is even more true today, as it was a decade ago, that “...
the use of the ketogenic diet internationally has increased
dramatically” (Kossoff 2005).

Overall, the ketogenic diet remains a highly promising
strategy for diminishing the growth and aggressiveness of
cancer. But, overall, | would say there is very little enthusiasm
in our profit-driven medical system for researching simple
dietary approaches.

The World Turned Upside Down: A Brief Book Review

I would also call the reader’s attention to a new book
available online through print and e-reader called The World
Turned Upside Down, by Richard David Feinman, PhD.
Feinman is professor of cell biology at the SUNY Downstate
Medical Center in Brooklyn, where he has been teaching
for over 40 years. He is the former coeditor-in-chief of the
journal Nutrition and Metabolism and has organized various
conferences on the nutritional and metabolic aspects of
carbohydrate restriction. He is the author of 77 PubMed-listed
publications, dating to 1977. | think it is fair to say that he is a
reliable guide to the intricacies of carbohydrate restriction and
ketogenesis as it relates to such topics as weight loss, diabetes,
and cancer. But this is no dry textbook. Feinman intersperses
personal anecdotes among his scientific explanations. The
result is a highly accessible, thoroughly enjoyable review
of the “second low-carbohydrate revolution.” (The first such
revolution was that of Robert C. Atkins, MD, at the end of
the 20th century.) Carbohydrate restriction on the part of a
considerable portion of the population (think of the 86 million
Americans with prediabetes alone!) has major implications
not just for health and medicine, but for economics as well.
It is no exaggeration to call this a “revolution” in thinking and
practice.
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Intravenous Iron for Heart Failure Patients

Three hundred four patients (mean age, 69 years) with
symptomatic heart failure (left ventricular ejection fraction
of 45% or lower) and iron deficiency (defined as serum
ferritin less than 100 ng/ml, or 100 to 300 ng/ml if transferrin
saturation was less than 20%) were randomly assigned to
receive, in double-blind fashion, intravenous iron (as ferric
carboxymaltose) or placebo (saline) over a 52-week period.
Iron was given at a dosage and frequency based on body
weight and initial hemoglobin level, with the aim of correcting
iron deficiency and subsequently maintaining iron sufficiency.
Compared with placebo, iron supplementation resulted in
sustained improvement in functional capacity, symptoms, and
quality of life. These differences were statistically significant
from week 24 until the end of the study. The frequency of
hospitalization for worsening heart failure was significantly
lower by 61% in the iron group than in the placebo group (p
< 0.01). The death rate was nonsignificantly lower by 14% in
the iron group than in the placebo group.

Comment: In addition to its role in hemoglobin synthesis,
iron is a cofactor for some of the enzymes of the electron-
transport chain, which are essential for myocardial energy
production. Iron deficiency is common in patients with heart
failure, and is a strong predictor of unfavorable outcomes,
including increased mortality. Previous research has shown
that intravenous administration of iron improves functional
capacity in iron-deficient heart failure patients. The beneficial
effect of iron was similar in patients with and without anemia.
These positive effects of intravenous iron were confirmed in
the present study.

While intravenous iron has occasionally caused
anaphylactic reactions, this side effect became rare after high-
molecular-weight iron dextran was largely replaced by newer
intravenous iron preparations. Malabsorption is common
in patients with heart failure, and it is not always possible
to correct iron deficiency in these patients with oral iron

Literature Review &
Commentary

by Alan R. Gaby, MD
drgaby@earthlink.net

supplements. Therefore, intravenous iron treatment should be
considered in selected cases.

Ponikowski P et al. Beneficial effects of long-term intravenous iron therapy with ferric
carboxymaltose in patients with symptomatic heart failure and iron deficiency. Eur Heart J.
Epub 2014 Aug 31.

Vitamin D Treatment of Heart Failure

Twenty-three patients (mean age, 74 years) with chronic
heart failure and a 25-hydroxyvitamin D (25[OH]D) level less
than 30 ng/ml (mean, 17.4 ng/ml) were randomly assigned
to receive, in double-blind fashion, vitamin D3 or placebo.
The dosage of vitamin D was 600,000 1U orally at the start
of the study, then 100,000 IU at weeks 10 and 20 (total dose,
800,000 IV). In the vitamin D group, the mean left ventricular
ejection fraction (LVEF) increased from 39.1% at baseline to
47.2% after 25 weeks. In the placebo group, the mean LVEF
decreased from 43.6% at baseline to 39.4% after 25 weeks.
At 25 weeks, the mean LVEF was significantly higher in the
vitamin D group than in the placebo group (p < 0.05).

In a second study, 64 patients (mean age, 66 years) with
chronic heart failure (New York Heart Association class Il or
11l and a serum 25[OH]D level of 37.5 ng/ml or lower (mean,
19.1 ng/ml in the vitamin D group, 17.8 ng/ml in the placebo
group) were randomly assigned to receive, in double-blind
fashion, 50,000 IU of vitamin D3 once a week or placebo for 6
months. All patients received 400 mg of calcium citrate twice
a day. Compared with placebo, vitamin D had no significant
effect on maximal oxygen consumption, 6-minute walking
distance, isokinetic muscle strength, or the timed get-up-and-
g0 test.

Comment: These 2 studies of vitamin D supplementation in
patients with chronic heart failure produced conflicting results.
In the first study, vitamin D supplementation improved cardiac
function, as measured by LVEF. In the second study, vitamin D
supplementation failed to improve various measures of cardiac
function and physical performance, although LVEF was not
measured. The discrepant results cannot be explained by
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differences in baseline vitamin D status, since both groups had
similarly low serum 25(OH)D levels. Possible explanations for
the conflicting findings are the difference in age between study
groups (older people might benefit more than younger people
from vitamin D supplementation) and the different outcome
measures used in the 2 studies. Another difference is that the
mean dose was lower (about 4500 IU per day) in the study
in which vitamin D was beneficial than in the study in which
it was not beneficial (about 7100 IU per day). In previous
columns, | have cited evidence that high doses of vitamin D
are sometimes less effective than more moderate doses in the
treatment of conditions such as osteoporosis (see below) and
multiple sclerosis. It is possible that 7100 IU per day is above
the “therapeutic window” for vitamin D in the treatment of
heart failure. Further research is needed to determine what
types of patients are most likely to benefit from vitamin D

supplementation, and what the optimal dosage range is.

Dalbeni A et al. Effects of six months of vitamin D supplementation in patients with heart failure:
A randomized double-blind controlled trial. Nutr Metab Cardiovasc Dis. 2014;24:861-868.

Boxer RS et al. A randomized controlled trial of high dose vitamin D3 in patients with heart failure
JACC Heart Fail. 2013;1:84-90.

Vitamin D for Heart Failure Prevention

In a double-blind trial, 5292 people aged 70 years or older
(mean age, 77 years; 85% female) with a history of a low-
trauma fracture were randomly assigned to receive 800 U
per day of vitamin D, 1000 mg per day of calcium, vitamin D
plus calcium, or placebo for 24 to 62 months. Cardiovascular
events (one of the prespecified end points) were recorded
during the supplementation period and for an additional 3
years after the supplementation period. Compared with no

vitamin D, vitamin D supplementation significantly decreased
the incidence of heart failure by 25%, but had no significant
effect on the incidence of myocardial infarction or stroke.

Comment: This study found that supplementation with 800
IU per day of vitamin D reduced the incidence of heart failure
by 25% in patients with a history of osteoporotic fractures. It
is noteworthy that a clear benefit was seen with a relatively
modest dose of vitamin D. Whether higher doses would be
more effective or less effective for heart failure prevention
has not been investigated; however, circumstantial evidence
suggests that vitamin D may lose some of its efficacy with
excessive dosing.

Ford JA et al. Cardiovascular disease and vitamin D supplementation: trial analysis, systematic
review, and meta-analysis. Am / Clin Nutr. 2014;100:746-755.

Olive Oil Prevents Atrial Fibrillation
In the PREDIMED (Prevencion con Dieta Mediterranea)
trial, 7447 Spanish individuals (aged 55-80 years) who were at
high risk of developing cardiovascular disease but who had no
cardiovascular disease at baseline were randomly assigned to 1
of 3 diets: a Mediterranean diet supplemented with extra-virgin
olive oil, a Mediterranean diet supplemented with mixed nuts,
or a control diet (advice to reduce dietary fat). A previously
published analysis (Estruch R et al. Primary prevention of
cardiovascular disease with a Mediterranean diet. N Engl |
Med. 2013;368:1279-1290) found that the Mediterranean
diet enriched with either extra-virgin olive oil or mixed nuts
reduced the incidence of the composite end point of stroke,
myocardial infarction, and cardiovascular mortality. In the
present post hoc analysis, among 6705 participants without
>

s

Knowledge Changes Everything.

Nationwide & International Services
Practitioner Training & Patient Resources

Quality | Innovation | Experience | Since 1974

Discover The Next Generation of
Nutritional Supplementation.

BioG MicroTabs™ Nutrient Blends
Active Ingredients & Personalized Nutrition

BioG MicroTabs allow for easy mixing and dosing of
multiple nutritional ingredient blocks (vitamins
minerals, essential fatty acids, anti-oxidants, amino
acids, etc.) based on the individual needs of each
patient

¥ No need to purchase multiple supplements
¥ Easy to swallow, easy to take. Neutral taste
¥ Improved transport and absorption

¥ Every MicroTab contains an exact amount of
active nutritional ingredients

¥ Preservative, Lactose, and Gluten-Free

Foundation & Standard Blends
Customized Standard Blends
Patient-Specific Blends
Private Label Available

' college www.collegepharmacy.com

Pharmacy info@collegepharmacy.com
Tel: (800) 888-9358 h‘

Compounding Specialists




Gaby’s Literature Review

>

atrial fibrillation at baseline, after median follow-up period of
4.7 years, compared with the control diet, the Mediterranean
diet with extra-virgin olive oil significantly reduced the risk of
atrial fibrillation by 38%, and the Mediterranean diet with nuts
nonsignificantly decreased the incidence of atrial fibrillation
by 11%.

Comment: The results of this study suggest that
consumption of a Mediterranean diet supplemented with
extra-virgin olive oil may prevent the development of atrial
fibrillation in people who are at high risk for cardiovascular
disease. These findings add to the other cardioprotective
effects that have previously been observed with this diet.

Martinez-Gonzalez MA et al. Extravirgin olive oil consumption reduces risk of atrial fibrillation: the
PREDIMED (Prevencion con Dieta Mediterranea) trial. Circulation. 2014;130:18-26.

Eicosapentaenoic Acid Prevents Arrhythmia After Acute
Myocardial Infarction

One hundred fifteen Japanese patients (mean age, 70 years)
with an acute myocardial infarction who were undergoing
percutaneous coronary intervention (PCl) were randomly
assigned to receive 1800 mg per day of eicosapentaenoic
acid (EPA) or no EPA, starting within 24 hours after the PCI.
The primary end point was a composite of cardiac death,
stroke, reinfarction, ventricular arrhythmia, or paroxysmal
atrial fibrillation within 1 month. The proportion of patients
who reached the primary end point was significantly lower in
the EPA group than in the control group (10.5% vs. 29.3%;
p = 0.01). The beneficial effect of EPA was due largely to a
decrease in the incidence of ventricular arrhythmias (7.0% vs.
20.6%; p = 0.03).
Comment: This study found that EPA (one of the major
fatty acids in fish oil) decreased the incidence of ventricular
arrhythmias, when administered in the acute stage of
myocardial infarction, after PCI. Some, though not all, previous
studies have found that fish oil has antiarrhythmic effects. The
mechanism by which fish oil and EPA prevent arrhythmias is

not clear.

Doi M et al. Early eicosapentaenoic acid treatment after percutaneous coronary intervention
reduces acute inflammatory responses and ventricular arrhythmias in patients with acute
myocardial infarction: A randomized, controlled study. Int | Cardiol. 2014;76:577-582.

Food Allergy Triggers Coronary Artery Spasm

A 41-year-old man had recurrent episodes of inferior ST
elevation on electrocardiograms and an increase in the level
of troponin T (an indicator of myocardial damage). These
episodes appeared to result from coronary artery spasm.
Each episode occurred after the ingestion of rice. Cardiac
MRI following one of these episodes confirmed an acute
subendocardial infarction.

Comment: Histamine, which is released during allergic
reactions, is capable of causing spasm of coronary arteries. |
have seen 3 patients over the years who experienced episodes
of angina pectoris after ingestion of specific foods to which
they were allergic. In the present case report, recurrent
episodes of coronary artery spasm and subsequent myocardial
infarction appeared to be triggered by the ingestion of rice.
While food allergy-induced coronary artery spasm seems to be

uncommon, it should be included as part of the differential
diagnosis of angina.

Young W et al. ST-elevation myocardial infarction secondary to coronary artery spasm provoked by
food. BM/ Case Rep. 2014;2014:bcr2014205222.

Associations Between Sodium and Potassium Intake and Risk
of Cardiovascular Disease

The association between 24-hour urinary excretion of
sodium and potassium and the composite end point of
death and major cardiovascular events was examined in a
prospective cohort study of 101,945 individuals (aged 35-70
years) in 17 countries. During a mean follow-up period of 3.7
years, compared with sodium excretion of 4.00-5.99 g per
day (reference range), higher sodium excretion (7 g per day
or more) was associated with a significant 15% increase in the
risk of the composite end point. The association between high
sodium excretion and the composite end point was strongest
among participants with hypertension. Compared with the
reference range, sodium excretion below 3 g per day was
associated with a 27% increase in the risk of the composite
end point. Compared with potassium excretion of less than
1.5 g per day, higher potassium excretion was associated with
a reduced risk of the composite endpoint.

Comment: Urinary excretion of sodium and potassium are
fairly reliable indicators of dietary intake of these electrolytes.
Observational studies cannot prove causation; however,
the results suggest that both high and low sodium intake
may increase the risk of death or cardiovascular disease.
Excessive sodium intake is known to increase blood pressure
in susceptible individuals (about one-third of the population),
and may also lead to cardiac hypertrophy, independently of
any effect on blood pressure. In addition, very low sodium
intake may have a deleterious effect on the cardiovascular
system, possibly by causing insulin resistance. The present
study also suggests that high potassium intake is beneficial
for the cardiovascular system. Potassium is known to have an
antihypertensive effect, to inhibit platelet aggregation, and to

stabilize cardiac electrical activity.
O'Donnell M et al. Urinary sodium and potassium excretion, mortality, and cardiovascular events,
N Engl | Med. 2014;371:612-623.

L-Carnosine for Heart Failure

Fifty patients (mean age, 62 years) with stable heart failure
(New York Heart Association class Il or I1l) and a left ventricular
ejection fraction (LVEF) of 45% or less on optimal medical
therapy were randomly assigned to receive 500 mg per day
of L-carnosine or no L-carnosine (control group) for 6 months.
Compared with controls, patients receiving L-carnosine had a
significant improvement in peak exercise workload, 6-minute
walking test distance, and quality of life (as assessed by a
questionnaire and a visual analogue scale). The change in
LVEF did not differ between groups.

Comment: L-carnosine (beta-alanyl-L-histidine) is present
in high concentrations in myocardial and muscle tissue. It has
multiple biochemical actions, including antioxidant and anti-
inflammatory activity and inhibition of protein glycosylation.
This study demonstrates that the addition of 500 mg per day
of L-carnosine to conventional therapy had beneficial effects
on exercise performance and quality of life in patients with

chronic stable heart failure.
Lombardi C et al. Effects of oral administration of orodispersible levo-carnosine on quality of life
and exercise performance in patients with chronic heart failure. Nutrition. 2015;31:72-78.

*
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a-Cyclodextrin and
Metabolic Disorders

by Stephen F. Olmstead, MD

The Impact of Metabolic Disorders

Obesity and type 2 diabetes
mellitus are pandemic metabolic
disorders commonly  complicated

by cardiovascular disease (CVD).'?
Obesity is projected to affect over 40%
of Americans in 2015.° From 1980 to
2010 the prevalence of diabetes nearly
quadrupled, rising from 5.5 million
persons to 21.1 million.? Worldwide,
diabetes is expected to affect 592
million people by the year 2035,
nearly 7% of the world’s population.
The conjunction of central or visceral
obesity with insulin resistance, high
blood pressure, elevated triglycerides,
reduced high density lipoprotein
(HDL) cholesterol levels, and a pro-
inflammatory, prothrombotic milieu is
termed metabolic syndrome.* People
with metabolic syndrome have double
the risk of developing CVD.® The risk
of heart attack is increased by 3- to
4-fold, while the risk of stroke is 2- to
4-fold greater in metabolic syndrome
than for people without the diagnosis.*
When  people  with  metabolic
syndrome  suffer a  myocardial
infarction or stroke, they are twice
as likely to die.” Metabolic disorders
represent major modifiable risk factors
for CVD as well as the myriad of other
associated complicating diseases.

Standard Approaches to Metabolic
Disorders

Obesity is  clearly  driving
the increased rates of metabolic
disorders."  Although  obesity s
increasingly appreciated as a complex
systemic  inflammatory  metabolic
disease, excessive consumption of
energy-dense foods and a sedentary

have focused on weight loss primarily
through diet and exercise.® While the
merits of low-carbohydrate diets versus
low-fat diets are contentiously debated,
a daily reduction in calorie intake is
essential to successful weight loss.!”
The daily energy deficit should be
about 500 calories to sustain consistent
weight reduction. Even modest weight
loss delivers numerous metabolic
health benefits such as reduced blood
pressure, improved insulin sensitivity,
decreased triglyceride levels, and
increased HDL-cholesterol.? Exercise
plays a crucial role in initial weight
loss and healthy weight maintenance.’
There is evidence exercise promotes
visceral fat loss.'® Even without weight
loss, exercise can improve insulin
sensitivity in people who had been
sedentary.'’

Weight Loss: Simple in Theory,
Difficult in Practice

Although the prescription of diet
and exercise for metabolic disorders
is simple and straightforward, in
clinical practice it is challenging for
people to maintain a diet and exercise
regimen. Even when people are
diligent, modest weight loss is the best
expected outcome from participation
in a structured diet program.”"?
Commitment and adherence to a
change in diet and lifestyle are often
insurmountable barriers to involvement
in a weight-loss program.' Even when
initial weight loss is accomplished,
long-term maintenance of the more
healthful weight has proved to be a
major challenge.” Clearly, additional
interventions are needed to make
diet and exercise more effective in

metabolic disorders is the increased
intake of soluble dietary fiber, usually
as oat bran, pectin, or psyllium.' The
soluble fiber needs to be viscous to
confer metabolic benefits.'> A viscous
fiber forms a gel on hydration. While
recommending the increased intake of
foods containing high amounts of fiber
is standard advice, a supplemental
soluble fiber such as psyllium in daily
doses of 10 to 25 grams is generally
needed to achieve improvements in
insulin sensitivity, lipid levels, and
body mass index. These doses are
often not palatable or well tolerated.
A viscous soluble dietary fiber called
a-cyclodextrin,  offering  significant
potential benefits to people with
metabolic disorders, is now available
as a dietary supplement.

a-Cyclodextrin

Cyclodextrins are naturally
occurring oligosaccharides consisting
of D-glucose molecules linked end-to-
end by a-1,4 glycosidic bonds to form
a circular structure.'® The molecular
structure of cyclodextrins resembles
a doughnut or truncated cone.
Cyclodextrins derive from the action
of the bacterial enzyme cyclodextrin
glucosyltransferase  (EC ~ 2.4.1.19)
on food starch.'”” Cyclodextrins are
designated by a miniscule Greek
letter according to the number of
D-glucose molecules linked in a ring.
a-cyclodextrin contains 6 D-glucose
molecules, B-cyclodextrin  contains
7, and vy-cyclodextrin contains 8.
Of these three naturally occurring
cyclodextrins, the greatest interest over
the years has been in B-cyclodextrin,
as it has been relatively easy and

lifestyle are at its core. Consequently, metabolic  disorders. One dietary inexpensive to produce.’® However,
approaches to metabolic disorders intervention accepted as beneficial in a-cyclodextrin  offers the greatest
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potential in metabolic disorders by
virtue of three essential properties: It
is highly water soluble, its glycosidic
bonds are resistant to hydrolysis
by human salivary and pancreatic
o-amylase, and it can complex with
dietary fat."

o-Cyclodextrin and Dietary Fat

The truncated conelike structure of
a-cyclodextrin was first described in
1942.'® X-ray crystallography disclosed
that the primary C6 hydroxyl groups
on the D-glucose molecules are
located on the smaller outer ring of the
truncated cone, while the secondary
C2 and C3 hydroxyl groups are located
on the larger outer ring. This creates a
highly polar ring exterior that facilitates
water solubility. On the interior of
the ring are found apolar hydrogens
and etherlike oxygens that result in a
relatively hydrophobic space within
the truncated cone. This hydrophobic
space allows a-cyclodextrin  to
complex with lipophilic molecules
such as the bi- and triglycerides that
constitute most dietary fat. Due to its
high water solubility and resistance
to o-amylase, an ingested dose of
o-cyclodextrin can pass intact and in
solution through the stomach into the
small intestine, where between 2%
and 3% is absorbed.” When ingested
with  dietary fat, a-cyclodextrin

forms  microemulsions  with  bi-
and triglycerides.?  a-cyclodextrin
interferes with fat absorption by

preventing the hydrolysis of bi- and
triglycerides into free fatty acids and
glycerol. In a rodent feeding study and
in vitro experiment, a-cyclodextrin has
been found to complex with dietary fat
in approximately a 1:9 ratio.? Given
size constraints, each oa-cyclodextrin
molecule cannot accommodate more
than 1 fatty acid tail within its interior
space, so a-cyclodextrin molecules
must combine to form microemulsions
with hydrophobic interiors composed
of bi- and triglycerides  with
a-cyclodextrin-fatty acid complexes
on the exterior. The a-cyclodextrin-fat
complexes are resistant to digestion
and pass through the small intestines
intact into the colon. a-cyclodextrin
is clearly fermented by the colon
microbiota.?’ Evidence from a rat

study in which animals were fed a diet
containing 5% w/w a-cyclodextrin as
well as 7% soybean oil suggested that
the a-cyclodextrin-fat complex was
metabolized resulting in increased
cecal concentrations of organic acids,
especially the short-chain fatty acids
acetate and propionate.?? In other
studies involving differing doses of
a-cyclodextrin and higher amounts of
dietary fat, a-cyclodextrin has been
shown to increase fecal fat, indicating
incomplete microbial fat digestion.?%#

a-Cyclodextrin and Body Weight
Clinical studies  demonstrate
o-cyclodextrin’s beneficial effects on
weight management. In one trial, 66
obese people with diabetes mellitus
were randomized to take 2 grams of
a-cyclodextrin as FBCx or placebo
with every fat-containing meal and
followed for 3 months.?* All subjects
had been gaining an average of 2.2 +
0.88 Ibs per month before beginning
the study. People who received
a-cyclodextrin stabilized their weight
while those on placebo continued to
gain weight. When weight change was
normalized for dietary energy intake,
people receiving a-cyclodextrin lost
weight. The most weight loss occurred
in people who reduced energy intake
while  consuming  a-cyclodextrin.
a-cyclodextrin  had less impact on
weight in diabetics taking insulin,
although it still reduced daily energy
intake by 237 calories as compared
with 522 calories for noninsulin users.
In a double-blind, crossover study
involving 41 healthy but overweight
adults, a-cyclodextrin alone facilitated
significant weight loss over 2 months
without diet or exercise.?® Although
none of the participants reduced
their caloric intake, people receiving
a-cyclodextrin  lost on average a
little less than 1 Ib during the study
compared with controls.  Animal
studies suggest that prevention of
dietary fat absorption is the principal
mechanism for preventing weight
gain and promoting weight loss. In
a rat model of diet-induced obesity,
a-cyclodextrin with a high-fat diet led
to a significant 22% reduction in body
fat compared with control animals
fed the high-fat diet alone.” In the

same animal study, a-cyclodextrin
significantly reduced leptin levels.
Leptin is a satiety hormone made
by adipocytes that normally inhibits
hunger.?® Leptin levels paradoxically
rise  with obesity due to leptin
resistance or tolerance.

a-Cyclodextrin and Dyslipidemia

The salutary effect of a-cyclodextrin
on serum lipids fundamentally depends
on whether dyslipidemia is present.
In the clinical trial of people with
diabetes, a-cyclodextrin significantly
lowered cholesterol levels, providing
the subjects had hypertriglyceridemia
on entry into the study.** The
decrease in total cholesterol was
due to the reduction in low-density
lipoprotein  (LDL) cholesterol. No
change in HDL cholesterol was
observed. Fasting serum triglycerides
were reduced in people not using
insulin, although the change did
not attain statistical significance. In
the study of healthy but overweight
adults, a-cyclodextrin  significantly
lowered total cholesterol and LDL-
cholesterol levels in subjects entering
the study with hypercholesterolemia
and hypertriglyceridemia.?” It also
effectively lowered circulating
apolipoprotein B, a lipoprotein
strongly associated with an increased
risk of atherosclerotic vascular plaque
and coronary heart disease. In a study
of 34 healthy individuals, 2 grams of
a-cyclodextrin  significantly  lower
postprandial triglycerides following a
standardized meal.?® The magnitude of
the postprandial triglyceride reduction
was strongly dependent on fasting
triglyceride levels. Elevated nonfasting
triglycerides are an independent risk
factor for ischemic heart disease and
death. Animal studies suggest that
a-cyclodextrin may have a greater
binding affinity for saturated fats
and trans fatty acids.”’ In the LDL

receptor knockout mouse model
of atherosclerosis,  a-cyclodextrin
significantly lowered plasma

total cholesterol, free cholesterol,
cholesterol esters, and phospholipid
levels.’ The mechanism whereby
a-cyclodextrin  lowers  cholesterol
levels is unclear. Cholesterol is too large

>
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to be complexed by a-cyclodextrin.
However, a-cyclodextrin has been
shown to complex lecithin in bile salt
micelles, thereby decreasing the bile
salt micellar solubility of cholesterol,

which reduces absorption.*?
Another potential mechanism s
that  a-cyclodextrin’s properties

as a prebiotic alter cholesterol’s
metabolism through increased short-
chain fatty acid production.2232

o-Cyclodextrin and Insulin Sensitivity

a-cyclodextrin  effects a dose-
dependent improvement in glucose
tolerance and insulin sensitivity. When
taken by healthy people together with
50 grams of digestible starch, 5- and
10-gram doses reduce the incremental
area under the curve (AUC) for
postprandial glucose.*» A 2-gram
dose also flattened the glucose iAUC,
although there were too few subjects
to reach statistical significance. Studies
show that cyclodextrins competitively
bind and inhibit pancreatic a-amylase,
indicating a mechanism whereby
a-cyclodextrin can reduce postprandial
glucose loads.** Among healthy but
overweight people, a-cyclodextrin
decreased insulin levels by nearly
9.5%, consistent with improved
insulin sensitivity.” In people with
obesity and diabetes, a-cyclodextrin
increases adiponectin levels, especially
in those not using insulin.?* Higher
adiponectin levels favorably affect

insulin tolerance, glucose regulation,
and weight reduction.?®

Conclusion

a-cyclodextrin is a naturally

occurring soluble fiber first described

in
potentially

1891." Only recently are its

beneficial effects in

the setting of metabolic disorders
becoming better appreciated. It resists

digestion by o-amylase. lts

steric

conformation allows it to complex with
the acyl tails of fatty acids, allowing
the formation of microemulsions of
dietary fat. a-cyclodextrin can reduce
fat absorption and appears to prevent
weight gain and promote weight
loss. In people with dyslipidemia,

a-cyclodextrin

reduces cholesterol

and LDL-cholesterol levels, and blunts
the rise in postprandial triglycerides.
It favorably affects insulin sensitivity

in
a-cyclodextrin

manner.
beneficial

a  dose-dependent
offers

nutritional support in the setting of
metabolic disorders.
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Rauwolfia in the
Treatment of Hypertension

by Douglas Lobay, Bsc, ND

Rauwolfia serpentina is a very safe and effective natural
treatment for hypertension. This article first reviews the
botany, history, and folk use of this plant. It talks about
cardiologist Rustom Jal Vakil and the introduction of
rauwolfia in modern medicine. It then discusses the
chemical composition, pharmacology, and mechanism of
action of reserpine and rauwolfia. It looks at the medical
use of this plant with emphasis on its role in treating
hypertension. It then critically looks at adverse side effects,
toxicology, and carcinogenicity. It dispels the association
between this plant and breast cancer. It further discusses
the importance and screening of patients that minimizes the
occurrence of depression. It concludes with a discussion
of my personal experience of prescribing rauwolfia in
the treatment of hypertension and recommendations for
dosage.

Botany

Rauwolfia serpentina is perennial shrub from the
Apocynaceae, or dogbane, family. It is native to tropical
and subtropical regions of Asia, including India, Burma,
Bangladesh, Sri Lanka, and Malaysia. It grows in moist,
warm forests to a height between 60 and 90 centimeters. It
has dark green leaves that grow up to 10 centimeters long
and up to 5 centimeters wide in whorls of 3 to 5 leaves. It
has numerous shiny purple or black fruit that are about 0.5
centimeters in diameter. The plant has a strong, snakelike
taproot that grows up to 50 centimeters in length and 2.5
centimeters in diameter.'?

History and Folk Use

Rauwolfia serpentina has been used in Indian folk
medicine for thousands of years to treat a wide variety
of maladies, including snake and insect bites, febrile
conditions, malaria, abdominal pain, and dysentery. It was
also used as a uterine stimulant, febrifuge, and cure for
insanity. The plant is named after the 16th-century German
physician Leonard Rauwolf, who studied it while he was
traveling in India. It is reported that Indian political leader
Mahatma Gandhi drank a tea made from this plant to help
him relax and sleep after a long, busy day.

Rustom Jal Vakil

Rustom Jal Vakil is the British-trained medical physician
who first popularized the use of rauwolfia for the treatment
of hypertension.>* He published a watershed paper about
the antihypertensive properties of Rauwolfia serpentina
in the British Medical Journal in 1949. He presented
detailed results of treating high blood pressure with the
root of Rauwolfia serpentina in 50 patients. At this time,
there was no effective pharmacological treatment of
hypertension available anywhere in the world. This seminal
paper stimulated widespread scientific research and
pharmacologic interest in rauwolfia. By the end of 1949,
60,000 (90%) of Indian physicians were using rauwolfia in
the treatment of hypertension. At its peak, India used 650
tonnes of the dried root per year, and worldwide usage
was 20,000 tonnes per year to over 17 countries. One
manufacturer claimed to have sold 94 million tablets of the
dried root in 1954 alone.®

Chemical Composition

The most important group of phytochemicals found in
this plant are indole alkaloids. Over 50 different indole
and indoline alkaloids have been isolated in this plant.
The alkaloids are derived from amino acid tryptophan
into a variety of heterocyclic ring structures. The most
pharmacologically active indole alkaloids are ajmaline,
deserpidine, rescinnamine, reserpine, serpentine, and
yohimbine. All parts of the plant contain alkaloids, but the
root has the highest amount. The exact concentration of
alkaloids in the root varies from 0.7% to 3.3% of the dried
weight of the root. Another more conservative estimate
suggests that the total alkaloids varies from 0.8% to 1.3%
of the dried weight of the plant. Other species in the same
genus, including R. caffra, R. canescens, R. heterophylla,
and R. vomitoria, have been found to be adulterants to
Rauwolfia serpentina. They do contain variable amounts of
indole alkaloids and may be used as a suitable alternative.”

Reserpine
Reserpine is the most widely studied indole alkaloid
found in this plant. In an effort by the scientific community
>
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to isolate a single constituent of rauwolfia, reserpine
was believed to be the most pharmacologically active
ingredient. The exact concentration of reserpine varies from
0.03 to 0.14% of the dry weight of the root of Rauwolfia
serpentina. Other alkaloids believed to have medicinal
action include canescine, deserpidine, recanescine,
and rescinnamine. In 1952 CIBA Labs from Switzerland
published the first complete report on the chemistry and
pharmacology of reserpine. Also in 1952, they introduced
the first isolated drug of reserpine, called Serpasil.
Reserpine has a chemical formula of C33H40N209 and a
molecular mass of 609 grams, and is odorless, insoluble
in water, slightly soluble in alcohol, and freely soluble in
acetic acid.’*"

Pharmacology

Reserpine has an average absorption rate of 50% after
oral ingestion. Absorption occurs usually 1 to 2 hours
after oral consumption, although a slower rate between
2 to 4 hours has also been reported. Reserpine is widely
distributed throughout the body to the brain, liver, spleen,
kidneys, and adipose tissue. It is widely distributed to
red blood cells and central and peripheral neurons. It has
been found in breast milk and crosses the placenta. Its
initial half-life has been observed to be 4 to 5 hours. Its
elimination half-life has been determined to be between 45
to 168 hours in plasma. Hepatic metabolism accounts for
about 62% of the degradation of reserpine, while kidney
elimination accounts for less than 8%. Up to 60% of
eliminated metabolites are reserpine itself.'2'3

Mechanism of Action

The mechanism of action of reserpine is well
researched. Reserpine binds to protein receptors on the
membrane of specialized secretory vesicles found in the
intracellular cytosol of presynaptic neurons. The membrane
receptors are called vesicular monamine transporters, or
VMAT for short. The VMATs normally bind intracellular
neurotransmitters, including adrenaline, noradrenaline,
dopamine, histamine, and serotonin. They facilitate the
transfer of these chemicals into the vesicle. The vesicle then
binds to the terminal end of the presynaptic neuron and
releases these chemicals into the synapse. These chemicals
pass over and bind to receptors on the postsynaptic neuron
and ultimately facilitate the propagation of the nervous
impulse. Reserpine binds strongly to the VMAT receptor
and prevents the neurotransmitters from being incorporated
into the presynaptic vesicle. It thus prevents and dampens
the promulgation of the nervous signal in primarily
sympathetic neurons of the brain and peripheral nervous
system.'#15

Rauwolfia and Hypertension

In a clinical trial of Rauwolfia serpentina in essential
hypertension, Vakil treated 50 patients with initial blood
pressures greater than 160/95 millimeters. After 4 weeks
of taking the medicine, systolic blood pressure dropped
between 2 and 54 millimeters in the group of patients. 22
out 47 patients showed a moderate drop in systolic blood
pressure from 10 to 24 millimeters. 13 out of 47 patients
showed a marked drop in systolic blood pressure greater
than 25 millimeters. 38 out of 47 patients showed a drop
in diastolic blood pressure between 4 and 34 millimeters
with an average drop of 11 millimeters. 27 patients showed
a moderate drop of diastolic blood pressure between
5 and 14 millimeters, and 7 patients showed a drop
greater than 15 millimeters. The hypotensive action of
the drug was perceptible 2 weeks after stopping the drug
in 91% of patients and in 75% of patients after 4 weeks
of discontinuing the drug. No serious adverse side effects
were noted. ¢

In 1952, a purified standardized isolated alkaloid
extract called alseroxylon was introduced to the US. The
active ingredients of the purified extract were a mixture of
reserpine and rescinnamine. In this study 346 patients with
hypertension were treated on an outpatient basis in public
and private hospitals. Original blood pressure was greater
than 150/100 millimeters on admission. During the control
period patients received placebo. A consistent decrease in
blood pressure readings of greater than 20 millimeters was
observed in patients treated with the alseroxylon extract. '8

A rauwolfia product called Serpina was given to over
100 patients for periods of 1 month to 1 year. 1 to 3 Serpina
tablets per daily dose were well tolerated. Its action is slow
to appear from 3 to 6 days and disappears from 7 to 21 days
after stopping the drug. It did not produce any serious side
effects. It appears to be more effective in young, neurotic
hypertensive patients with tachycardia than in those with
long-established, fixed hypertension with organic, vascular
disease. 39 patients with an average blood pressure reading
of 192/122 millimeters and pulse of 82 were treated with
Serpina alone. The average blood pressure dropped to an
average of 165/95 millimeters and a pulse of 70. In 13 out
of 39 patients blood pressure was controlled to normal at
less than 150/90 millimeters. '

A Cochrane Database Review was undertaken to
investigate the dose-related effect of reserpine on blood
pressure, heart rate, and withdrawals due to adverse
effects. Medical databases included Central, Embase,
and Medline. Selection criteria included only truly
randomized, controlled trials comparing reserpine
monotherapy with placebo or no treatment in patients
with primary hypertension. Four randomized controlled
trials were found to meet inclusion criteria. None of the
trials reported any withdrawals due to adverse effects. The
authors concluded that reserpine is effective in reducing
systolic blood pressure to the same degree as other first-
line antihypertensive drugs. They suggested that more
randomized controlled trials are needed to assess the
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effects of reserpine on blood pressure and determine the
dose-related safety profile before this drug could be widely
recommended as a primary antihypertensive drug.?
Reserpine is also one of the few antihypertensive drugs that
have been shown to produce a reduction in mortality in
randomized controlled trials.?'

Adverse Side Effects and Toxicology

The most common adverse side effect of reserpine is
nasal congestion that occurred in 5% to 15% of patients
taking rauwolfia products. Other side effects include
lethargy, sedation, psychiatric depression, hypotension,
nausea, vomiting, abdominal cramping, gastric ulceration,
nightmares, bradycardia, anginalike symptoms,
bronchospasm, skin rash, itching and withdrawal psychosis
in one case, galactorrhea, breast enlargement, and sexual
dysfunction.'>?? There does not appear to be an association
between reserpine and cancer. Earlier studies in the late
1960s and early 1970s suggested an association between
reserpine and breast cancer. A reevaluation of three
original studies showed that exclusion bias played an
important role in the erroneous conclusions reached.?* The
incidence of depression in patients taking rauwolfia and
reserpine products was studied between 1954 and 1956
in an outpatient clinic. Rauwolfia and reserpine can cause
depression in susceptible patients. The authors concluded
that dosage is an important factor but not the sole factor
involved. They advised that before starting rauwolfia
therapy, a complete medical history of mental illness and
depression is recommended. They further recommended
that the daily dose of reserpine is limited to less than 0.75
milligrams per day.?* No increased risk of birth defects has
been shown in female humans who consumed reserpine
at any time during their pregnancy. No mutagenic or
genotoxic effects of reserpine have been demonstrated.'?

My Experience with Rauwolfia

| have been practicing naturopathic medicine for 21
years and have tried many different herbal and mineral
supplement combinations to treat hypertension. | have
used rauwolfia and reserpine products alone or in
combination with herbs and minerals. | currently prefer
rauwolfia combined with hawthorn and some form of
magnesium. | have used capsules, tablets, and tinctures,
and find that | prefer encapsulated rauwolfia root powder. |
have prescribed over 80,000 capsules of rauwolfia to over
300 patients with hypertension. | do not prescribe over 500
milligrams of rauwolfia per day, and usually only prescribe
the equivalent of 100 milligrams of rauwolfia twice per
day. Some patients | prescribe 300 to 400 milligrams per
day if needed.

| support the concept of low-dose rauwolfia; the
results have been amazing. | consistently see sustained
blood pressure drops in most patients with hypertension.
A systolic drop of 20 to 30 millimeters and a diastolic
drop of 10 to 15 millimeters are normal. | have observed
rauwolfia consistently work as well as other first-line
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antihypertensive drugs. | have combined rauwolfia with
other antihypertensive medicines. It combines well with
diuretics and ACE inhibitors and ARB blockers. Caution
should be exercised when the patient is on a beta blocker
or calcium channel blocker. Most patients report that they
feel better and less anxious and nervous. Sleep quality
often improves.

| have not seen many adverse side effects. Occasional
nasal congestion and loose stools have been reported. |
have not seen any cases of depression. | screen all patients
for history of depression and mental illness and evaluate
whether they would benefit from rauwolfia therapy. | do not
prescribe rauwolfia to patients who say they are depressed.
Nor do | give rauwolfia to patients with congestive heart
failure or cardiac decompensation, especially weak, frail
elderly patients. | do not prescribe rauwolfia to patients
with bradycardia or heartbeat less than 60 beats per minute.
| have observed rauwolfia to lower pulse rates, usually by
about 10 beats per minute in some patients. | figure that
these patients may not benefit from adrenergic blockade.
The potential adverse risks could potentially outweigh the
benefit. | do not prescribe rauwolfia to patients who show
symptoms of hypoadrenalism unless they have higher
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blood pressure, faster pulse, and symptoms of nervous
anxiety.

As a rule, | do not prescribe rauwolfia to patients on
prescription medicines for depression, including SSRIs,
SNRIs, NDRIs, and tricyclic antidepressants. Logic dictates
that there is conflict with giving rauwolfia to patients
who are on drugs whose goal is to raise norepinephrine,
serotonin, and other catecholamines. | also do not prescribe
rauwolfia to patients on natural medicines whose goal is
to raise these neurotransmitters. These natural medicines
include 5-hydroxytryptophan; tyrosine; St. John’s wort; and
other herbal medicines that might increase norepinephrine,
serotonin, or other circulating catecholamines. Although
these drugs and natural medicines work on different
mechanisms, it is still a contraindication to give rauwolfia
with other medicines whose goal is to have the opposite
effect. Exercise caution and good clinical judgment when
dealing with patients who might be on these drugs and
natural medicines.

| am happy and confident in my use of rauwolfia in
the treatment of hypertension. In my experience, | have
observed rauwolfia to be the single best natural remedy for
high blood pressure.

Conclusions

Based on a review of the literature, rauwolfia appears
to be a safe and effective treatment for hypertension when
used in appropriate low doses. An equivalent dose of pure
rauwolfia alkaloids, also known as alseroxylon extract or
pure reserpine, can also be used to treat hypertension.
LDR (low-dose rauwolfia) can be safely recommended
to patients who have been screened to benefit from this
treatment. The total daily dose of rauwolfia should be
less than 500 milligrams of root and in most cases can be
less than 250 milligrams per day. The purified alkaloid
alseroxylon extract would be less than 5 milligrams per
day and in most cases less than 2.5 milligrams per day. The
reserpine dose would be less than 500 micrograms per day
and in most cases less than 250 micrograms per day. An

equivalent tincture dose would be based on the strength of
the tincture. For instance, the dose of a 1:5 tincture would
be 0.5 milliliters equalling 100 milligrams of crude root. In
a standard dropper, 15 drops would equal 1.0 milliliters.
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Seasonal Allergies are
No Match for Colostrum

PRPs: The Power to Kick Allergies

As potent immune system modulators, Pro-
line-Rich Polypeptides (PRPs) in bovine
colostrum have the ability to suppress an
overactive immune system, as with seasonal
allergies, preventing the immune system
from over-reacting to otherwise harmless,
foreign antigens. PRPs act on T-cell precur-
sors to produce helper T-cells and suppres-
sor T-cells and induce the growth and
differentiation of B lymphocytes. PRPs
also stimulate the production of cytokines,
including IL-10, an anti-inflammatory cy-
tokine. The anti-inflammatory action is key
to returning the body to a homeostatic
state. PRPs are abundant in bovine
colostrum, and along with lactoferrin, have
been shown to eliminate or improve the
duration and symptoms of seasonal aller-
gies." Lactoferrin increases the quantity
and activity of T and B lymphocytes as well
as Natural Killer (NK) cells. It also stimulates
the release of anti-inflammatory cytokines
and the production of immune cell receptors.

Bovine Antibodies: Not Just for Cows

Antibodies against ryegrass pollen, house
dust mites, Aspergillus mold and wheat
proteins have been identified in bovine
colostrum.? Numerous other antibodies
are present in bovine colostrum which
cross-react with allergens of importance
to humans, including antibodies against
pathogenic invaders, such as E. coli, Can-
dida, H. pylori, salmonella, and many others.

The IgE and IgE inhibitors present in
colostrum are believed to be responsible
for regulating the allergic response; to-
gether, they inhibit the allergic response
by limiting the histamine response.*

Sovereign Laboratories is on the forefront
of colostrum research and processing to
maximize bioavailability of active compo-
nents. Liposomal Enhanced Delivery system,
an applied coating, allows powdered
colostrum to readily dissolve in liquids and
ensures powdered will bypass digestion;
will be transported through the bowel wall;
will circulate throughout the body; will
reach the organs and cells; and will remain
bioavailable at the cellular level. “Liposomal
Delivery makes colostrum (and other nu-
trients) up to 1,500% more bioavailable”.
“If your colostrum doesn’t have LD, it's no
more effective than powdered milk”
(Douglas Wyatt, Founder of the Center for
Nutritional Research).

Visit www.ColostrumTherapy.com (for
professionals) or www.CenterForNutri-
tionalResearch.org (for consumers).

1 Keech, A. Unpublished results. 2007.

2 Collins AM, et al. Bovine milk, including pasteurised
milk, contains antibodies directed against allergens of
clinical importance to man. International Archives of
Allergy and Applied Immunology 96(4):362-7 (1991).
3 Milgrom, H. Attainments in atopy: special aspects
of allergy and Igt. Advances in Pediatrics 49:273-97
(2002).

For Seasonal
Allergv Symptoms

Sneezing and/or itching
of Nasal Passages (n=9)

[l Swelling of Nasal Passages
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Patients suffering from seasonal allergies were
given the IRM® formula in 2 ml doses over a
seven day period. All showed significant
improvement in allergic symptoms compared
to placebo over the test period. Symptoms
included sneezing and/or itching of the nasal
passages (allergic rhinitis), swelling of the
nasal passages (allergic sinusitis) and swelling
of the eyes.

Returning the immune system to
homeostasis is welcome relief for
seasonal allergy sufferers.
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Medical professionals may receive
professional pricing by registering on
www.ColostrumTherapy.com or call
Sovereign Laboratories at 928.282.9476.

Consumers may purchase at
www.SovereignLaboratories.com
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Omega-3s’ Therapeutic

Impact on Eye Care
by John W. Lahr, OD, FAAO

It has been well documented that
the average American diet is out of
balance when it comes to the intake
of omega-6 and omega-3 fatty acids.
Throughout the 20th century, the
increased use of refined vegetable oils
in processed foods has increased the
percentage of omega-6 in our diets.
It is understandable that with our
fast-paced lives, people are looking
for convenient foods that can be
consumed quickly, which leads to
increased intake of processed foods
high in omega-6 and saturated fats
(e.g., chips, crackers, cookies, frozen
dairy products, etc.). Americans also
grew up on a “meat and potatoes” diet
and prefer red meat, which contains
arachidonic acid (AA). AA is another
form of omega-6, which can have
negative effects if consumed in large
quantities. It is no surprise that 80% of
American diets are lacking in quality
omega-3 essential fatty acids (EFAs),
which are high in eicosapentaenoic
acid (EPA) and docosahexaenoic acid
(DHA).

Essential in essential fatty acids is
the key word to better understand this
dietary problem. Our bodies do not
produce EPA and DHA, so we must
obtain these nutrients from our diet or
through dietary supplements. EFAs are
critical to almost every body system
and function, from cell membranes
to regulating inflammation. Bodies
that are deficient in EFAs can lead to
a host of adverse health conditions
including:

e dry skin
hypertension
elevated triglycerides
poor memory/unclear thinking
inflexible joints

* delayed infant development
inconsistent mood and behaviors
eczema
poor motor skills

EFAs have particular relevance
for the eyes and ocular tissues.
To illustrate this, consider that
EPA and DHA attain their highest
concentration in the ocular tissues —
more than any other site in the body.
Consider the important actions that
each EFA has on the eye and vision
systems:

* DHA
o needed for neural and visual
development
a structural lipid in retinal
photoreceptor and synaptic
membranes
protects against harmful light
wavelengths, oxygen/free radicals,
and age-associated damage to the
eyes
* EPA
o potent anti-inflammatory action
o reduces inflammation in the vessel
walls, lacrimal gland, meibomian
gland, and ocular surface

Another fatty acid that should be
considered is gamma-linoleic acid
(GLA). While GLA is an omega-6,
it has many properties of omega-3s
and can provide anti-inflammatory,
antiproliferative, and upregulatory
actions, which allow the body’s
production of important antioxidants.
Most individuals produce GLA from
dietary linolenic acid (LA); however,
individuals with high body mass
index (BMI) or nutrition deficiencies
such as zinc and magnesium can’t
produce GLA and could benefit
from this fatty acid in a supplement
form. Three oils provide quality
GLA: borage, evening primrose, and

blackcurrant seed. Remember that
GLA is an omega-6, which can lead
to further imbalance of the omega-6/
omega-3 ratio, so selective prescribing
is recommended.

Anterior Eye Surface

There is a group of chronic ocular
diseases, categorized as ocular surface
disease (OSD), that affect the outer eye
and cause discomfort, light sensitivity,
and blurred vision if not appropriately
managed. Most people speak of these
conditions as “dry eye,” as this is the
most common symptom. OSD is a
prevalent problem for millions of
Americans, with studies validating
between 15% and 30% of individuals
diagnosed or reporting multiple
symptoms of ocular surface disease
daily.’ Females are more likely to
experience OSD, and aging is a key
factor as well. While there are multiple
treatment options available for these
diseases, concentrated triglyceride-
form omega-3 supplements with EPA
+ DHA levels at, or above, 2000 mg
per day are some of the best initial
and long-term therapies available.

Treatment almost always
begins with tear replacements or
supplements (artificial tears). For
cases of non-inflammatory dry eye,
or those individuals with aqueous
deficiency, a supplement drop several
times a day will provide relief from
most symptoms; however, there
are many challenges with finding a
quality tear-replacement supplement.
Confusion often begins with the
myriad of choices when one shops for
artificial tears, with many containing
antihistamines and decongestants
that “get the red out,” which creates
vasoconstriction of the conjunctival

TOWNSEND LETTER - MAY 2015




blood vessels. This results in a drop
that feels cooling and lubricious on
initial insertion, but which ultimately
results in rebound dryness after a short
period of time. Most artificial tears also
contain preservatives, which allow
for convenient use, recapping, and
storage. Unfortunately preservatives
can create long-term irritation if
applied more frequently than 3 to 4
times daily. Finally, residence time
varies among products. Residence
time is the time that a drop lubricates
and remains on the surface of the
cornea prior to being wiped away
from the ocular surface by the normal
blinking action of the eyelids. Many
of the artificial tears on the market
have good lubricating properties, but
lack long residence times.

When it comes to dry eye, the lack
of secretion from glands of the eyelids
is often a source of discomfort,
dryness, and blurred vision. The outer
layer of the tears is an oily substance
secreted by the meibomian glands,
which are vertically oriented in the
upper and lower lids. These glands
have openings located just behind
the lashes to allow for the oil to flow
into the tear liquid and provide a
covering that prevents evaporation
and provides a surface tension effect
to avoid tears’ regularly spilling onto
a person’s cheek. If these glands
become inflamed, the oil thickens
and the secretion is greatly reduced.
Use of an oil-based tear supplement
can assist with replacing the missing
oil in the tear chemistry; however,
these supplements do nothing to
address the underlying problem,
which is inflammation and the thicker
meibum. This begins the cascade
that can lead to a partial or complete
occlusion of the meibomian gland,
which is classified as a hordeolum or
chalazion. These conditions can lead
to moderate to extreme discomfort,
and in advanced cases can create
pressure on the cornea to alter the
shape, which can blur vision.

There are a number of options to
treat lid conditions that are classified
as meibomian gland disease (MGD).
Some of these are more maintenance-
based such as warm compresses

and lid hygiene. MGD is a chronic
condition that requires vigilance to
manage. If basic lid hygiene does not
prevent recurrence and comfort, the
underlying cause is inflammation.

There are a number of options to
reduce the inflammation associated
with MGD; these include:

* topical steroids

* topical azithromycin

* oral omega-3 supplementation at
levels of 3000 to 4000 mg/day

* oral doxycycline

Since topical steroids, topical
azithromycin, and oral doxycycline
should be used in a shorter course
of therapy to reduce inflammation,
omega-3 therapy at a dosage of 3000
to 4000 mg EPA + DHA daily can
arrest and control inflammation and
be used in long-term management
of MGD.* Omega-3 therapy is often
initiated along with one of the other
three methods listed above to quickly
manage the inflammatory cascade
with a taper of the topical or oral
medications after 30 to 45 days.
There are numerous peer-reviewed
studies and subsequent papers that
show both objective and subjective
improvement of MGD following
omega-3 supplementation.’

If inflammation exists on the ocular
surface, there are several options to
reduce inflammation. As described
above, most of the treatment options
must be used in limited duration in
the treatment and management of
MGD, due to potential long-term
adverse effects. Only cyclosporine
and omega-3 therapy are appropriate
for long-term treatment.

Posterior Eye Segment

The retina reveals an even more
compelling relationship to omega-3
fatty acids, with the focus on DHA.
There is a rapid accumulation of
DHA in the brain and retina during
gestation and early postnatal life.” In
fact, several studies validate that a
higher concentration of DHA in infant
formula resulted in improved levels of
visual acuity, compared with formula
that did not contain DHA.'® Another
study looked at preterm infant visual

acuity with and without DHA added
to the formula, and found similar
improved visual acuity with the DHA
supplement added to the formula."

The retina is highly vascularized
with supply from the central retinal
artery above and a vast network of
capillaries — the choroid — beneath
the organ structure that receives
the visual images and transmits the
signal to the occipital lobe of the
brain. Several longstanding studies
demonstrate that blood flow and
circulation in the retina improve
following supplementation with fish
oil.”

Our bodies battle oxidative stress
every moment of daily life, and the
retina faces this challenge as well.
Thankfully, DHA is converted into
a lipid mediator that is responsible
for protecting the delicate retinal
pigment  epithelial  cells  from
oxidative damage.”” DHA is most
highly concentrated in the brain,
photoreceptors, and retinal synapses;
and, to no surprise, DHA accounts for
35% to 40% of the fatty acids within
the eye structures. This concentration
can only occur if the balance of
omega-6 to omega-3 is controlled
and at lower ratios of omega-6. Lower
levels of omega-6s or LA improved
the incorporation of omega-3s into
the tissues with upregulation of most
gene expression.

The retinal pigment epithelium
(RPE) is the basement membrane of
the retina and is critical to protection,
support, and general health of the
retinal receptors. A 2010 study
describes the ability of the RPE
cells to synthesize neuroprotectin
D1 from DHA. Neuroprotectin D1
is shown to be a potent mediator,
which evokes cell-protective, anti-
inflammatory,  prosurvival  repair
signaling, including the induction of
antiapoptotic proteins and inhibition
of proapoptotic proteins.”™ Without a
stable, protective foundation, rod and
cone receptor cells directly above the
RPE will gradually lose the ability to
receive and transmit.

A large portion of the American
population is about to experience

>

TOWNSEND LETTER - MAY 2015

43




Omega-3s’ Therapeutic Impact on Eye Care

>
a significant increase in a condition
known as macular degeneration.
Wikipedia defines macular
degeneration, or age-related macular
degeneration (AMD), as: “a medical
condition that usually affects older
adults and results in a loss of vision
in the center of the visual field (the
macula) because of damage to the
retina. It occurs in ‘dry’ and ‘wet’
forms. It is a major cause of blindness
and visual impairment in older adults
(>50 vyears). Macular degeneration
can make it difficult or impossible
to read or recognize faces, although
enough peripheral vision remains to
allow other activities of daily life.”
The dry form of AMD is much
more common, as demonstrated by
the current numbers in the US:

* 13.5 million with dry AMD
¢ 1.5 million with wet AMD

Due to the aging of the US
population, combined with a new
risk — high-energy visible light (HEV)
— the number of new AMD cases is
projected to be 2.7 million annually
through the year 2050." At the current
pace, we will have over 120 million
individuals with AMD by the middle
of the century, which will place a
great practical and financial burden
on the nation.

Macular degeneration, as
the definition describes, creates
decreased central vision, meaning
the area that a person looks directly at
will be blurred or dark. Imagine trying
to read a newspaper but the words

NEW!

Ralph W. Moss's UPDATED website!
www.cancerdecisions.com

NEW products for professionals and patients

PROFESSIONAL ASSOCIATES membership program
for MDs and other health care practitioners, too.

ADVANCES IN CANCER TREATMENT by Ralph W. Moss, Ph.D.

NEW Monthily newsletter subscription
Updated MOSS REPORTS on 20 most common cancers

NEW information - Conventional & CAM treatments worldwide

TELEPHONE CONSULTS for Moss Report members

info@cancerdecisions.com
(800) 980-1234

are very blurry or you have a dark
smudge in the center of the page. This
will affect all daily vision tasks from
driving to watching television, to the
one task that makes a person cringe —
the ability to use your smartphone as
you do today!

There are some  protective
measures that can be employed to
lessen the risk of macular degeneration
or stabilize the condition should it
begin:

* Limit the exposure to HEV-blue
light wavelengths between 410 nm
and 450 nm - these are dangerous
and lead to macular changes
implicated in degeneration.

Eat a healthful diet with foods or
supplements rich in carotenoids
and antioxidants, and with anti-
inflammatory properties.

Quit smoking — smokers are 33%
more likely to develop AMD.
Maintain good health, which
includes well-controlled blood
pressure and cholesterol levels.
Exercise regularly.

While many of these protective
measures are the same as those to
maintain general good health and
well-being, the diet and nutritional
intake, as well as protection from blue
light, are of major importance. Let's
first look at protection from blue light
and sources of this danger. HEV is all
around us in everyday life, with the
sources being:

* sunlight — highest danger from 10

a.m. to 2 p.m. daily

artificial light sources

o incandescent bulbs (low danger)

o fluorescent bulbs, including
compact fluorescent (CFL;
moderate to high danger)
light emitting diodes (LED;
moderate to high danger)

o high and low pressure sodium
bulbs (no danger)

cellular phone displays

tablets

laptop displays

monitors, including both desktop

computers and television screens

Protection from HEV involves
reducing the intensity, which means
simply moving the emitting device
farther from the eyes or reducing
the brightness of the device. A filter
placed over the eyes in the form of a
lens that is tinted or coated can also
block the 410-450 nm wavelengths.
Unfortunately, a lens that will block
the targeted wavelengths is yellow-
orange in color, which affects the
hue and perception of images and
is cosmetically unappealing to most
individuals.

Another protective option is to
increase the ability of the retinal
tissues to provide a natural filter or
barrier to lessen or eliminate the
damaging effects of HEV. While
almost all of the AMD studies to date
have focused on individuals with
moderate AMD and evaluated diet
and supplements that have reduced
the progression of degeneration,
there are several occurring now that
may allow a better understanding
of prevention through diet and
nutritional supplements.

The two landmark  studies
completed to date are the Age Related
Eye Disease Study (AREDS) and a
second version with modifications
of the supplements (AREDS2).'>'®
The supplements in the AREDS2
study included vitamins C and
E, zinc, lutein, zeaxanthin, and
omega-3 fish oil. Both provided some
understanding and direction with
regard to limiting progression and
loss of vision from AMD in a small
percentage of subjects. There were,
however, many considerations of
importance in AREDS2.

e The population studied was very
well nourished, with 89% taking
Centrum Silver; and this would not
be representative of the general
population

* The omega-3 dosage was below
“maintenance” by most standards
with low DHA percentages, and
the omega form (ethyl ester)

(814) 238-3367 outside US
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has lower absorbability and
bioavailability

* ltis likely more difficult for
nutritional interventions to halt
disease progression in older
individuals with early disease and
a high risk of progression

Other recent studies involved
individuals whose diets are either rich
or deficient in omega-3s or have low
ratios of omegas 3 to 6, or who are
taking supplements containing various
amounts of EPA + DHA. The results
are quite consistent and provide
another opportunity to enhance the
protection and health of the retinal
tissues from structural changes that
lead to macular degeneration.!”'®
One study of particular interest uses
high dosage EPA + DHA (5000 mg/
day) for a period of 6 months on 25
subjects with AMD with beginning
visual acuity of 20/25 to 20/100. All
subjects improved visual acuity from a
minimum of 1 line to a maximum of 3
lines, using standardized measures."

Summary

When considering omega-3 oils,
it is important to understand that the
dosage and form will have a profound
impact on the outcome of the desired
treatment and management of the
targeted conditions. The total amount
of EPA + DHA must be 3000 to 4000
mg to reach anti-inflammatory levels,
which is critical to manage the early
acute phases of the anterior segment.
Once inflammation is under control,
maintenance levels of at least 2000
mg EPA + DHA are effective. Retina
treatments begin at 2000 mg, and can
range to levels of 4000 to 5000 mg.

The form of omega-3 is an equally
critical consideration when assessing
treatments for anterior or posterior
areas of the eye. Studies comparing
the ethyl ester and triglyceride
forms of fish oil reveal superior
bioavailability in the concentrated
triglyceride form of fish oil.? With
up to 70% greater absorbability,
triglyceride-form fish oil concentrates

are becoming the primary choice
of eye care professionals to obtain
improved patient outcomes.

Overall, omega-3 fish oil high in
EPA and DHA is a valuable treatment
for the eye and adnexa, which
provides the best option for long-term
management of both anterior and
posterior segment conditions.
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Complete Diabetes Care
Now that We Have TACT

by L. Terry Chappell, MD; T. Rae Neal, MSN, CNP; and
Natallie Paphanchith, MSN, ACNP-BC

Incidence and Cost

Diabetes is a growing epidemic
in the US. According to the National
Diabetes Statistics report for 2014,
21 million people in the US have
been diagnosed with type 1 or type 2
diabetes. It is estimated an additional
8.1 million people are undiagnosed.
The American Diabetic Association
documented 86 million prediabetes
diagnosis cases in 2012. Treatment
and management of this disease is
costly; the estimated annual cost of
diabetes per year in the US is $245
billion.

More alarming than diagnosis
and cost is the impact that diabetes
has on our overall health and well-
being. Diabetes was listed as the 7th
leading cause of death in the US in
2010. When diabetes is controlled,
we reduce the risk of coexisting
diseases. Unfortunately, many
patients remain with an elevated

hemoglobin ~ A1C.  Uncontrolled
diabetes leads to multiple micro-
and macrovascular complications.
Comorbidities secondary to diabetes
include hypertension, hyperlipidemia,
coronary artery disease, cerebral
vascular accidents, chronic kidney
disease, amputation, retinopathy, and
neuropathy.’

Conventional Approach to the
Treatment of Diabetes

Type 2 diabetes mellitus (T2DM)
is clearly linked to obesity. As the
obesity rates climb, so does the
diagnosis. Eighty to ninety percent
of patients diagnosed with type 2
diabetes are classified as obese. The
International Diabetes Foundation
was quoted, “Diabetes and obesity are
the biggest public health challenges
of the 21st century.” The link is clear;
obesity drives insulin resistance and
an inflammatory response. Prolonged

Table 1: Antidiabetes Medications with Their Reductions in A1C and
Effects on Weight

Drug Class

Reduction in A1C (%)

Weight Effects (Ib)

Insulin
Inhaled insulin

>25

+8.8-11.0
1-2 +2.2-4.4

Sulfonylureas

1.6 +3.5-5.7

Repaglinide and nateglinide

0.8-1.5

+1.54-3.9

Metformin

1.5 -10.1—+0.88

Thiazolidinediones

0.8-1.0

+9.2-10.6

a-Glucosidase inhibitors

0.5-0.8

+0.0-0.44

DPP-IV inhibitors

0.5-1.0

+0.0-0.88

GLP-1 mimetic

0.6-0.8

-2.8-6.6

Amylin analogs

0.6 3.1

Source: Hollander P. Anti-diabetes and anti-obesity medications: effects on weight in people with diabetes.
Diabetes Spectr. July 2007;20(3):159-165. http://spectrum.diabetesjournals.org/content/20/3/159/

T1.expansion?ck=nck.

insulin resistance puts an extreme
amount of stress on the pancreas.
When resistance is accompanied by
dysfunction of the pancreatic islet
beta cells, that is what ultimately
leads to the disease.?

A dietary goal should be to
minimize refined sugars and starches.
Modern carbohydrate staples, such as
potatoes, breads, and cereals, have a
high glycemic index (Gl) and a very
strong link to chronic disease.® Foods
low on the Gl scale such as sweet
potatoes, winter squash, and beans
help to stabilize blood glucose levels.
This can be achieved with whole
structured foods and lower GlI. Clinical
trials support low Gl diets with greater
fat content as more effective than low-
fat diets at preventing complications
associated with cardiovascular
disease. Often a low fat diet contains
the highest Gl content, which leads to
increased insulin resistance. Low Gl
diets improved whole body insulin
sensitivity throughout the trials with
no increase in LDL cholesterol.?
Whole rice and seeds decrease
circulating levels of glucose, insulin,
LDL cholesterol, and fructosamine,
while refined sugar and high-fructose
corn syrup lead to increased risk for
T2DM. Large amounts of fructose
result in insulin resistance and
could accelerate the development of
T2DM and associated complications.
Avoiding processed foods is an
important step in preventing and
managing diabetes.*

Many options are available to treat
diabetes. As discussed above, lifestyle
modifications are the initial target for
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obesity. Nutritional planning, weight
loss, and diabetic education are a
top priority. However, despite efforts
of diet and exercise, many patients
will  require additional therapies.
There are multiple oral medications
available. Metformin is the initial
medication of choice if liver and
kidney functions are stable. However,
if the hemoglobin A1C remains
elevated after 3 months of therapy,
an additional agent may be selected.
Treatment of diabetes has greatly
changed in the last 10 years. Use
of sulfonylureas, meglitinides, and
alpha-glucosidase inhibitors are less
common, as innovative medications
are integrating to the market.

Emerging drug  classifications
include thiazolidinediones, DPP-
IV inhibitors, GLP agonists, and
SGLT2 inhibitors. If insulin resistance
remains high and oral medications
and injectable noninsulin medications
are not effective in maintaining
glycemic control, insulin may be
added. Likewise, if chronic medical
conditions arise and prevent the use
of certain medications, a basal-bolus
regimen of insulin may be .more
appropriate.

Goals of Treatment

As previously mentioned,
treatment goals are targeted by the
hemoglobin A1C. The A1C is a
3-month average of the patient’s
blood sugar. An A1C less than 5.7%
is normal, prediabetic range is 5.7-
6.4%, and diabetes is diagnosed if
the A1C is greater than 6.5%. Once
a patient is diagnosed with diabetes,
The American Diabetes Association
recommends an A1C goal less than
7%. However, many randomized
trials that examined the effects of
glycemic control did not include the
frail elderly.>

Newer data points to higher health
threats in the elderly population
with tight glycemic control. The
most common risk is  severe
hypoglycemia. Hypoglycemia can
lead to increased falls, injury, trauma,
and hospitalizations.® Also, elderly
patients are more likely to experience

an adverse effect from their
medications. The American Geriatric
Society recommends the targeted A1C
to be 8% in the elderly.” However,
the A1C target is controversial among
various organizations. Ultimately,
goals should have an individual
approach and target.

Complementary Treatment Options
and Lifestyle Measures
Complementary, alternative,
integrative, or comprehensive,
whatever term you choose, these
additional approaches to medicine
offer many options for the prevention
and treatment of T2DM. The
California Institute of Integral Studies
and Integrative Medicine presented
a paradigm shift in our health-care
system at the International Congress
for Clinicians in Complementary
and Integrative Medicine in 2013.%
Collaborative practice and interaction

between disciplines will provide
valuable insight toward a new
health-care model. It is estimated

that as much as 40% of adults use
complementary  and  alternative
medicine (CAM), with up to 34%
of those patients having a chronic
disease. These figures are meaningless
when disclosure of CAM use is often
withheld due to potential conflict
with other providers.®

Personal responsibility is essential
for prevention and management of
diabetes. Awareness of recommended
caloric intake and ideal body weight
prevent the buildup of excess body
fat, which can lead to cellular insulin
resistance. Maintaining ideal body
weight and modifying the diet to
include important nutrients, limit less
beneficial ingredients, and eliminate
harmful options will lead to improved
glycemic control.* Organic pollutants
also accumulate in adipose tissue
and carry destructive consequences.
Sorbitol accumulation caused by
environmental exposure leads to cell
death and contributes to diabetic
complications.* Weight loss and
detoxification will improve insulin
sensitivity and glucose tolerance.
Losing as little as 5% of body fat

can lead to marked improvement
in glycemic control and a reduction
in the incidence of T2DM by up to
50%.'°

Gaby also identified a gluten-free
diet as delaying or preventing the
development of T2DM due to the
preservation of beta cells. Vegan diets
improve glycemic control. Coffee
is associated with a decreased risk
of developing T2DM. QOolong tea
is associated with a mean decrease
in plasma glucose concentrations.
This could be due to reducing iron
absorption, which improves glycemic
control. Modest increases in body
iron stores have an adverse effect on
glucose metabolism. Iron depletion
enhances glucose utilization.
Phlebotomy treatments have
effectively reduced iron concentration
to vegetarian levels and caused a
40% increase in insulin sensitivity.*
Deferoxamine, an iron chelating
agent, was used in poorly controlled
DM patients with elevated ferritin
levels to improve blood glucose and
HbA1C levels.*

Increased  dietary fiber from
legumes, carrots, artichokes, peaches,
strawberries, and grapefruit can
improve glycemic control. Obtaining
fiber from food is preferred. If
supplementation is necessary,
unprocessed wheat bran or apple
fiber is recommended. Legumes
have an ability to flatten blood sugar
response over 4 hours, when eaten at
breakfast.*

The temperature and manner in
which food is cooked plays a role
in the development of diabetes. The
advanced glycation end products
(AGE) remain in food after the cooking

process. These products cause
modifications in protein structure,
which promote inflammation.*

Less AGE formation results from
cooking techniques using water at
low temperatures for a longer period
of time. An emphasis on boiling,
poaching, and stewing over frying,
broiling, and roasting can decrease
AGE by up to 50%. AGE products play
a role in the pathogenesis of insulin
resistance and DM complications.*
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