May 5%, 2014
To FACT Members:

The attached article entitled “Protocol Controversies for treating Cardiovascular Disease with EDTA Chelation Therapy”, is the
newest report on EDTA chelation and the TACT trial, to be published in the May 2014 Townsend Newsletter. Here are my thoughts
about this important TACT study, and the importance of oral chelation therapy.

EDTA chelation is thought to reverse cardio vascular disease by removing calcium from arterial plaques. I believe that this hypothesis
should be expanded and revised as it is not the best approach to understanding what chelation therapy actually does. It would be more
beneficial to look at the adverse effects of lead on health, the benefits of removing lead via EDTA, as well as the effects of EDTA on
blood clotting.

Lead and heavy metal toxicity is the real problem in heart disease and cancer, and we are polluted from birth. Lead levels in patients
are on average a 1,000 times greater than bone lead levels that were present 700 years agol. Higher bone lead levels increase risk of
heart attack sixfold2. Lead in bones is also in equilibrium with body tissues including the eyes3, which Harvard has reported leads to
the formation of cataracts. The American Heart Association Journal 'Circulation' published an article in 2006 entitled "Low-Level
Environmental Exposure to Lead Unmasked as Silent Killer'4, reporting bone lead levels have a relative risk factor of 8.8, which
exceeds by far the relevance of all other commonly studied risk factors today, and shows that we all need more de-leading, not less.
LOWERING LEAD DECREASES ALL CAUSES OF MORBIDITY AND MORTALITY. There is simply NO SAFE LEVEL of
lead.

I believe lifetime detoxing is key, and daily oral chelation is an important part of my program. I have probably read more literature on
EDTA that anyone alive today, and I have compiled a list of 507 References’ on EDTA, as well as two heavily referenced major
chelation therapy articles supporting the effectiveness of oral chelation, available on my website at
http://www.gordonresearch.com/inner.cfim?siteid=502& itemcategory=50864&priorld=46753&pid=46753

For instance, Dr. Walter Blumer, M.D. of Switzerland has documented the results of CaEDTA heavy metal detoxification treatment
for over 20 years. He showed that patients receiving a minimum of 30 treatments experienced an 85% reduction in cardiovascular
events and a 90% reduction in new malignancies when compared to individuals in the same village who did not receive the treatments.
Prof. Johan Bjorksten, creator of the crosslinkage theory of aging, estimated that the average human life span could be increased by 15
years as a result of chelation therapy. He surmised that removing heavy metals reduces the crosslinking that contributes to the aging
phenomena.

Since my experience has led me to emphasize the detoxification aspect, and de-emphasize the potential of plague reversal as the long-
term outcome of intravenous chelation, I have chosen to help educate physicians in the use of Calcium EDTA. CaEDTA can be given
much more affordably, rapidly and painlessly in a 5-minute IV push, saving patients needless hours sitting in a doctor’s
office. Interestingly enough, the more rapid administration of the CaEDTA causes a greater lead excretion to occur, as shown by
Doctors Data.

Oral chelation therapy has been shown to ...

Cleanse your system of heavy metal toxicity and harmful calcium deposits in the arteries
Help thin the blood and prevent the formation of blood clots—and reduce your risk of heart attack or stroke
Lower your blood pressure and cholesterol levels (One of my patients at Stanford University could not get her cholesterol
below 500. Using my CaEDTA-based chelation formula, her cholesterol lowered to 200—a remarkable result.)
e  Neutralize free-radicals ... a major cause of atherosclerosis, as well as accelerated aging, cancer, and arthritis

Cardiologists Roy Heilbron, MD and Angelique Hart, MD recently released the movie “Unleaded”, about the $31 million double-
blind NIH PACT & TACT studies on the effects of Chelation Therapy on heart disease, diabetes, and heart attacks. They actually
took part in the TACT trial studies, and have chosen to speak the truth about the positive results... the results official reports in JAMA
worked very hard to hide. Even so, the TACT trial did not run long enough to reveal the true benefits that I see continually in my
patients. I have had NO fatal heart attacks or strokes year after year in high risk documented vascular disease patients who are on my
preventative protocol. Chelation works, but we need more of it more consistently every day of life, unless you can stop the lead
particulates that are everywhere!

By removing calcium from plaque in blood vessels, and reducing the amount of bone lead absorption, EDTA has the ability to make
bones stronger which significantly reduces the incidence of osteoporosis. It stimulates bone growth through a complex action of the



parathyroid glands, which controls the amount of calcium in the blood and within the bones. When calcium levels are off, the
parathyroid hormone signals increase blood calcium levels, by stimulating osteoclasts to break down bone and release calcium. So,
the more chelation we give people, the less osteoporosis they have and the less age-related calcium accumulation there is in their
blood vessels. The average 80-year-old man shows 140 times more calcium than he had at age 10. This means you're gradually turning
to stone in all your arteries. We have documented that calcium accumulation in the artery is totally reversible by enough chelation.

But remember lead and calcium are chemically very similar, and the body will often mistake lead for calcium; picking it up,
transporting it through the blood and into soft tissues and organs, eventually storing it in bones and teeth. Once stored, leaching from
bone back to blood occurs slowly over the normal remodeling period, and it is especially amplified during times of physiologic stress,
pregnancy and lactation, menopause, broken bones, and calcium imbalances or deficiency. Because bone in adults takes fifteen years
on average to remodel, there is no chelation therapy, intravenous or oral, that will dramatically reduce the risk factors for heart disease
unless it is used continuously for these many years, and ideally for life.

I find that years of DAILY continuous oral chelation with safe natural detoxifying substances such as Zeolite, Garlic, Fiber, EDTA,
Vitamin C etc. is needed to effectively deal with bone lead accumulations, which are now known to date back to in-utero
life, and bones can take 15+ years to remodel. IV CHELATION does not lower bone lead. I also advise some patients to add
Nattokinase or Boluoke, when there is a history suggesting a hypercoagulable condition such as LEIDEN 5, which is present in 5% of
the population.

Chelation doctors do a disservice to patients if they do not prescribe and keep them on a long-term deleading therapy. Not everyone
can come in to the office 1-2 times a month for IV chelation, and the 507 study references listed on my website prove that oral
chelation provides people with ample protection against daily exposures to lead and other metals. We have the obligation to warn
patients that even after 30 IV treatments, their heart and kidneys and liver can all be largely deleaded, but the Harvard study shows
that the bone lead will leach out and reach equilibrium within the organs and soft tissues again. Daily oral chelation is the only safe,
effective, affordable and broadly accessible answer!

This is why I helped develop an oral chelation formula using CaEDTA, called Binding Cellular Impurities, or BCL Working with
Lester Morrison MD PhD, former Director of the Arteriosclerosis Research Institute, BCI is based upon his ten million dollar institute
formula which documented a 91% reduction in fatal heart attacks. It was discovered that when we added CaEDTA to the formula, it
significantly enhanced its anticoagulant and blood viscosity lowering effects, and as the work of Dr. Kenneth Kensey has proven,
blood viscosity and clotting is the primary problem in cardiovascular disease, not elevated cholesterol.

Common anti-clotting therapies like aspirin and Coumadin are effective against only about one-third of excessive platelet aggregation
and coagulation ("sticky" blood and plaque formation. CAEDTA makes Heparin-like molecules work by mouth, replacing the need for
many to use drugs like Coumadin. Aspirin has a well-known corrosive effect on the membrane of the stomach, causing a micro-
hemorrhage right where the pill hits the stomach. CaEDTA on the other hand, appears to reduce all harmful clotting mechanisms,
and combined with BC-I's powerful multiple mineral supplement with Resveratrol and Vitamin K2, it maintains soft arteries and hard
bones, and provides much better cholesterol improvement than any statin drug.

I have also gained extensive experience with energy medicine therapies such as PEMF, and I am increasingly confident that most
patients can be greatly helped without surgery. I generally postpone any major invasive heart treatment by first utilizing all the
metabolic cardiological information I have obtained in my over 40 years of involvement with ACAM and the chelation movement.

I successfully continue, year after year, to hear of NO vascular related fatalities in any of my patients using my BCI, so increasingly
recommend against stents or other invasive vascular procedures including BYPASS. Daily continuous oral chelation to lower all
tissue lead levels including bone, is more effective in lowering all causes of morbidity and mortality than most other therapies that
excessively rely on lowering cholesterol, fasting blood sugar, blood pressure, homocysteine, or c-reactive proteins. I believe it is

UNETHICAL to tell patients that ORAL CHELATION IS USELESS, as my personal and medical experiences and expertise, as well
as the 507 references I have gathered of published papers on the effectiveness of oral EDTA and lead, have proven otherwise.

Sincerely,
Garry F. Gordon MD,DO,MD(H)
President, Gordon Research Institute

www.gordonresearch.com
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Protocol Controversies for
Treating Cardiovascular Disease
with EDTA Chelation Therapy

by L. Terry Chappell, MD, and Jeanne A. Drisko, MD, CNS

Introduction

The Trnal to Assess Chelation
Therapy (TACT) is the only large,
randomized clinical trial to provide
statistically significant evidence that
EDTA chelation therapy with high-
dase multivitamins can reduce future
cardiac events in parients with known
cardiovascular  disease.'?  TACT
utilized the published protocol that
is used by organizations such as the
American College for Advancement in
Medicine (ACAM), the International
College of Integrative Medicine
(ICIM), the American Board of Clinical
Metal Toxicology {ABCT) and the
International Board of Clinical Metal
Toxicology (IBCMT), all of which
teach physicians how to administer
the therapy and/or test them 1o
provide certification.’?

TACT used an intravenous dose
of 3 g of disodium EDTA with
magnesium, adjusted downward i
kidney function was compromised,
7 g of vitamin C, 500 cc of sterile
water, and several minor additives, all
infused over a minimum of 3 hours,'?
(See Table 1.) The published protocol
is more flexible, allowing for 1.5 g to
3 g of disodium magnesium EDTA
over no more than 1 g per hour and
varying amounts of vitamun C, as long
as the osmolality of the treatment
solution is nol hypotonic and not so
hypertonic as to couse problems.
Calcium EDTA has also been used
in wvanous forms with claims of
effectiveness for vascular disease, The
use of calcium EDTA, especially in

the oral form, to treat cardiovascular
disease has been criticized by the
teaching organizations mentioned
above. Concerns have also been
raised about high doses of vitamin C,
which becomes a prooxidant instead
of an antioxidant at certain levels.’

The purpose of this article is to
discuss the rationale, evidence, and
experience of physicians who are
acknowledged experts in the use
of EDTA for treating cardiovascular
disease. We hope to clarify whether
calcium EDTA should be used to treat
vascular disease and how much EDTA
and vitamin C are effective and safe to
use,

The Published Protocol

TACT used the 3 g basic dose of
disodium EDTA with magnesium to
treal patients who had a history of
documented myocardial infarction,
The basic protocol for TACT is
shown in Table 1. The 3 g dose for
disodiurn EDTA has been taught for
vears, and many doclors who provide
intravenous chelation therapy use it
routinely. However, there is evidence
that a lesser dose might be just as
effective®® As a result, a substantial
number of treating physicians use the
lesser dose, based on these reports.
Obviously, a lesser treatment time is
maore convenient for patients. Neither
dose puts the kidneys at risk as long as
the required rate of administration is
followed. For patients with congestive
heart failure, a lesser fluid volume for
the treatment might be advantageous.

Table 1: Infusate Used in TACT

Component Amount
NaZEDTA.....ooeinercicicecceee. 3 0
Magnesium chloride ..o, 20
Procaing HOL. .oz 100 mg
Heparin............. T 2500 units
Ascorbate (vitamin C)....................... 7 0
KL wimssssspmmmamnmamanams .2 mEq
Na bicarbonate ..................ccoee 840 mg
Pantothenic acid.........ceiocveeeeeen. 250 mg
THBIMIR..cocooincssn sosssnassnmimensnnss 100 MG
Pyfidoxing...........cccovieenriiinecenn. 100 mg
Starile water........cc.ooionrinins To 500 mL

The mixiure of components given in TACT was
basad on commities consensus bewtsan the TACT
invesligntors and representatives of tha chelating
communily. The agreed-upon solulion was selgstad
ns the represenlalive mixtsre that had been in
use. The amow! of EDTA adminislared ko the trial
paflicipants was tailored o the indavidual renal
function based on the Cockgreft.Gais® equstion,™?

Chappell and Stahl performed
a meta-analysis of studies showing
objective improvement for patients
with cardiovascular disease treated
with intravenous EDTA chelation
therapy.® Nineteen published studies
involving 22,765 patienls mel the
inclusion criteria. All of these studies
used the 3 g dose of EDTA with one
exception, Olszewer and Carter
treated 2482 patients with the 1.5
g dose, and 2379 improved. In
the meta-2nalysis, 87% of patients
improved, and there was a correlation
coefficient  of 0,88  between
improvement in vascular function and
treatment with EDTA. Patients of the
physician who used the 1.5 g dose
did as well as those from the other
sites combined.



Chappell  and  associates  did
a follow-up meta-analysis of 32

unpublished  reports on 1241
patients.” 1086 or B88% showed
measurable improvement, 778

patients were treated with the 1.5 g
bottle. A comparison of the 1.5 g and
3 g doses in this study showed almost
identical results.

Bom and Ceurkink published
a retrospective, randomized study
comparing patients with peripheral
antery disease treated with the 3 g
dose of EDTA to those treated with
the 1.5 g dose.? 20 treatments were
given to 15 patients in each group.
Those treated with the lower dose
improved using Doppler ultrasound
by an average of 123%. The patients
in the 3 g group improved by an
average of 70%. The results were
statistically significant. One patient
treated with 1.5 g improved 715%.
That patiemt was omitied from the
study as an outlier.

Chappell and associates compared
220 wvascular patients treated with
a basic course and maintenance
chelation with matched controls
from the literature.” An average of 58
reatments were given, Subsequent
cardiac events were much less in
the EDTA-treated group. The patients
treated with the 1.5 g dose had
virtually the same results as those
with the 3 g dose,

An in vitro  study  published
in Surgery in 1962 showed the
mobilization of calcium  from
atherosclerotic plague with EDTA
in the laboratory.™ The resulis
demonstrated that the longer the
tissue is exposed to EDTA, the
more calcium was removed. To our
knowledge, this finding has not been
confirmed in vivo,

Blaurock-Busch observes that the
German Chelation Society approves
both a 2 g and 3 g dose."" Gordon
wrote the first American Academy of
Medica| Preventics (AAMP) chelation
protecol 1n 1972, based on the work
of such pioneers a: Clark and Lamar. It
was not published, but it was used in
coursework for many year:. He listed
the EDTA dose of 50 mg/ke. Cranton’s

1989 textbook refers to a maximum
of 3 g dose, except for large patients
who could receive up to 5 g at 50
mgfkg. The textbook was updated in
2001." Rozema's protocol for EDTA
lists both a 3 g and 1.5 g dose, as does
van der Schaar’s 2012 textbook.>'?
The latter has a maximum of 4 g for
large patients. All of these protocols
insist on an infusion rate of disodium
EDTA not faster than 1 g per hour to
avoid overloading the kidneys.

Because of TACT, the best evidence
for treatment of vascular disease with
intravenous disodium EDTA lies with
the 3 g dose. However, the published
studies cited above that compare the
3 g dose with the 1.5 g dose show the
latter to be as effective, As noted, one
study showed the 1.5 g dose 1o be
more effective for peripheral vascular
disease. Future large clinical trials will
be necessary to determine the lowest
amount of EDTA that can produce
the best outcome in cardiovascular
disease.

Mechanisms of action for EDTA

Proposed mechanisms of action for
EDTA chelation therapy have been
documented, but no consensus exists
as to which mechanisml(s) are most
important to treal vascular disease.™
It is well known that both disodium
EDTA and calcium EDTA can remove
heavy metals, Such metals as lead,
cadmium, and mercury increase the
risk of vascular diseases by increasing
free radical activity.'s Reduction
of free radicals by EDTA infusions
reduces inflammation, which might
lesson the likelihood of the rupture
of unstable plagues. The clot that
occurs as a result of this rupture is
the accepted mechanism for most
myocardial infarctions and strokes, A
small study by Chappell and Angus
showed a reduction of brachial artery
stiffness with chelation." Iron deposits
have been found in macrophage foam
cells, which further increase free
radicals .and inflammation. Excessive
copper  also  increases  {ree-radical
activity. EDTA chelates both iron and
copper.'®

Lowering blood calcium levels
with intravenous boluses of disodium
EDTA can inhibit platelet aggregation
for weeks at a time." Intravenous
EDTA has been proposed as a safer
substitute for clopidogrel to prevent
clotting after inserting drug-eluting
stents.”® The anticlotting effect is
likely to be an important mechanism
for chelation’s cardiovascular
benefits. Selve demonstrated harmful
deposition of calcium in soft tissue
when a sensitized individual s
exposed to a new challenge after
a suitable interval? The drop in
serum  calcium  that occurs almost
immediately upon IV infusion of
disodium EDTA stimulates parathyroid
aclivity.  Parathormone  mabilizes
calcium from soft tissue deposits, but
the effect is irregular. Although there
are case reports that plaque can be
reduced with disodium chelation,
studies have not shown a predictable
improvement  in lumen size for
arteries blocked with plagque. It is
possible that the calcium reduction
cascade stabilizes vulnerable plagues,
but this also has not been proved.?*#

High doses of magnesium are
put into the intravenous treatment
solution, which prevenis adverss
effects from the brief drop in calcium
levels. Improved levels of intracellular
magnesium  might teduce irritable
foci that cause arthythmias and
lower blood pressure. To prevent
progressive  calcium  depletion, it
is important that IV infusions of
disodium EDTA be given no more
often than 2 to 3 days per week, with
at least 24 hours between treatments.
With 60 years of use of intravenous
disodium EDTA for vascular disease,
no fatalities have been attributed to
EDTA when the protocol has been
followed, However, there have been

isolated fatalities when disodium
EDTA was administered by rapid |V
push.

Nitic  oxide (NO) is an

important signaling molecule that is
antiatherosclerotic. NO  production
declines with age and is warse with
a highfat dier. Lead inhibits NO
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formation. EDTA not only removes
lead but also independently increases
NO production.® This might be an
important mechanism for improved
circulation for both disodium EDTA
and calcium EDTA,

Vitamin K2 alse might help
remove metastatic  calcium  from
arterial walls, It has been suggested
as an oral supplement to augment
the decalcifying effect of disodium
EDTA.* However, vitamin K2 is not
currently included in the chelation
therapy protocol,

Calcium EDTA
Intravenous calcium  EDTA s
approved for removing lead and

is used to treat accumulations of
other toxic metals, Since there is no
reduciion of serum calcium as is
seen with disodium EDTA, certain
mechanisms that are proposed for
treating vascular problems do not
apply. Specifically, metastatic calcium
is not mobilized and platelets are not
inhibited.

Oral, sublingual, transdermal, and
rectal EDTA all consist of calcium
EDTA. Oral EDTA is only about 5%
absorbed. Rectal EDTA might be
absorbed as much as 35% to 37%.%
Intravenous calcium EDTA is used
widely as a challenge test and a
treatment for toxic metals. It was
used in a small study by Lin that
showed fthat nondiabetic patients
with moderate kidney disease might
progress less rapidly with EDTA
treatment than without®” Chen and
associates  showed that  diabetic
nephropathy in the presence of high
lead levels progressed at a slower rate
than controls when their lead levels
were reduced and kept under cantrol
with 1 g calcium EDTA treatments
IV.?® High levels of lead have been
shown lo be associated with lower
blood pressure and an increased risk
of vascular disease ® Reducing the
lead burden might resulr in improved
blood pressure and better circulation
to the kidneys. However, without a

drop in serum calcium, decalcification
of the anterial wall is highly unlikely.
The many published studies showing
improvement in  vascular disease,
including TACT, all have used
disadium EDTA with magnesium,

Cordon has proposed that calcium
EDTA combined with lecithin and
other nutrients improves  blood
viscosity, and he cites the work
of Lowe and others.® One migit
expect this to be the case since
lavendertop tubes with EDTA are
used to anticoagulate blood drawn
from patients for testing. However,
the EDTA used for that purpose is
potassium  EDTA  (K2EDTA), not
calcium EDTA. We were unable to
find evidence that calcium EDTA
reduces platelet activity directly.
One mechanism for inhibition of
platelet aggregation is a depletion
of calcium ions. However, another
probable mechanism that applies 1o
calcium EDTA is its stimulation of
the production of NO. Several oral
nutrients that can lesson platelet
aggregation, such as vitamin E and
gingko, can be given orally along with
calcium EDTA,

Cranton points out on his website
a potential danger of oral chelation,?'
Some loxic metals that are ingested
might not be absorbed into the body
if calcium EDTA is present, but many
more essential minerals will also
not be absorbed. Depletion of zinc,
chromium, copper, manganese, and
other minerals can reduce antioxidant
defenses and endocrine function.
Cranton stresses  the importance
of the rapid decrease in both toxic
metals and calcium with disodium
EDTA. This occurs extracellularly,
since EDTA does not enter the cells. A
reequilibration results so that calcium
is mobilized as described above and
toxic melals are brought oul of siorage
in the bone, brain, and fat cells,

Calcium EDTA is widely sold and
advertised as an ingredient in various
nutritional  supplements. Claims of
effectiveness for calcium EDTA in

treating vascular disease are often
made based on research that was
done for intravenous disodium EDTA.
Calcium EDTA and disodium EDTA
are two separate compounds that act
on calcium differently in the body.
Although useful mechanisms of action
might apply for calcium EDTA, we did
not find any clinical trials that suppon
the use of calcium EDTA for treating
vascular problems.

Van der Schaar's  textbook
describes many toxic metals and
chelating agents.'! DMSA, DMPS, and
the two forms of EDTA are commonly
used in clinical practice at this time,
DMSA is available orally and is used
to chelate lead and mercury in adulls
and children, DMPS is a compounded
substance for oral or IV use, mostly
for lead and mercury, but il is not an
FDA-approved medication. DFO s
somelimes used parentally for iron
overload, but serial phlebotomies
are  generally more  effective.
D-penicillamine can be helpful
as a challenge test and occasional
treatmenl. These medications can be
used in combination if the prescribing
physician is experienced. The two
forms of EDTA are broader chelators
and are especially effective for lead.
EDTA has perhaps the weakest affinity
for mercury. If mercury is elevated
with a challenge test, it might be
prudent to treat with DMSA or
DMPS befare prescribing intravenous
EDTA. Maintaining good levels of
beneficial minerals is imponant no
matter what chelation agentis) is/are
prescribed. Treatment with DMSA or
DMPS reduces free radical activity by
binding and excreting heavy metals,
which might be beneficial. However,
we did not find any clinical trials that
have studied either one as a treatment
ar preventative for vascular disease,

Vitamin C

As with any medical practice,
whether conventional or
alternative,  different  approaches

and individualized styles of practice
evolve. Some of the differences in
approaches relate to expenence and
some are based on growing evidence
fromy the scientific literature. And



so it 1s with EDTA chelaton therapy
with centain groups giving dhffening
amounts o EDTA  over varying
times and by different routes  of
admimistration, while other. advocate
using  different  fonmulations  and
combinations of additives in the
mix. One proposed change has been
the recent suggestion that vitamin
C or ascorbic acid be removed from
EDTA chelation therapy because
ot its known action as a prooxidant
in the extracellular space in living
systems.* ']

Seminal findings regarding the
unexpected prooxidant action
of intravenous vitamin {  were
discovered in the Mational Institutes
of Health (NIH) lab of Matk Levine,
MD, along with his colleagues, Qi
Chen, PhD, and others." " Levine
and colleagues clearly defined that
oral vitamin C was a vitamin with tight
physiologic control and antioxidant
properties, while ntravenous
vitamin € administration bypassed

Protocol Controversies

tight contral and through Fenton
chemistry became proosxidative in the
extracellular space. * ' In people with
normal GePD status, the prooxidative
nature of vitamin C doe: not occur in
the vascular space.

It 1s interesting that another well-
known antioxidant, glutathione, does
not behave like vitamin € when
mjected in high doses. ” Glulathions
maintains s antioxidant properties
even when injected at mcreasing
concentrations and has led to the
recommendation againsl adding IV
vitamin C and IV glutathione logether
at the same seting.” To date, other
antiaxidants such as alpha lipoic
acid have nol been evaluated in this
manner 0 determine il they might
exhibit a dual natee ke vitamin C.

The prooxidative  nazture  of
intravenows vitamin C has led some
to postulate that adding vitamin C to

CONTINUED ON NEXT PAGE

EDTA chelation therapy might have
a deleterious effect on patients with
already high oxidative burden, as
seen in diabetes.’ * The hypothesis
15 that patents with oxidative disease
processes may not be able to tolemte
the additional oxidative burst that
briefly occums  after  intravenous
vitanun C. Rouwssel and colleagues
conducted a small uncontrolled trial
in 6 adults where EDTA chelation
therapy was administered according
to standard protocol  except for
elimination of the vitamin C from the
infusaze.” In the reported trial, markers
for oxidative damage were evaluated
n the absence of added vitamin C
and were found not to be present, The
group concluded that EDT A chelation
therapy without added wvitamin C
decreases oxidative stress. But as
Roussel and colleagues clearly stated,
the small tnal was nol designed 10 tect
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the curative effects of the chelation
therapy. They acknowledged they
were focusing solely on antioxidative
effects.

The Roussel trial is in contrast 1o
TACT, wherein 1708 participants with
known cardiovascular disease were
enrolled.” The sample size was chosen
so that the effect of FDTA chelation
therapy on cardiovascular oulcomes
could be evaluated, The standard
accepted protocol was chosen and
this included 7 g of vitamin C injected
at each infusion.’ An unexpected and
remarkable finding at the conclusion
of TACT was the marked reduction
in cardiovascular events in diabetic
participants.” This has prompted the
NIH to ask researchers to focus an the
positive effects i the standard EDTA
infusate thal may have promoted such
beneficial outcomes.® However, the
belief that intravenous vitamin € is
& harmful prooxidant has led other
experienced practitioners of chelation
therapy to abandon the addition
of vitamin C to the mix.” The trial
findings with the small sample size
and the concerns raised by Roussel
and colleagues are contradicted by
the posilive outcomes of TACT,

What then is the effect that vitamin
C plays in the chelation infusate? Is it
related to the prooxidative burst? Is
it related 10 other as vet undescribed
effects, apart from Fenton chemistry?
It is advisable to remember that
in the vascular space, when there
is normal G&PD status, there are
no significant detectable levels of
hydrogen peroxide and no detectable
prooxidant effect.” “* Any hydrogen
peroxide that might be formed after
infusion of vitamin C is guickly and
effectively quenched in the vascular
space, unlike what occurs in the
extracellular space. Is it possible that
vitammin C at increased concentrations
has an effect on the endothelium? Or
on the function of blood elements
such as the red blood cells that are
so crtical for oxygen moblization?
Unpublished research  carried ot

by the Levine team points to this
passibility.

The  epidemiology  literature
shows that vitamin C i critical for
improvement of HbAT¢ and avoiding
untowarnd  effects  in  diabetics.*
However, it can easily be argued
that this is a vitamin effect, not a
pharmacologic effect, In the tobacco
literature it has been shown that the
profonged and destructive exposure
to tobacco smoke markedly reduces
available vitamin C levels in vivo that
are only replenished effectively with
intravenous infusion. " Functional
effects on the microvascular bed can
be reversed with IV vitamin C.©% It
can be argued that tobacco smoking is
a model for highly oxidative chronic
diseases such as dizbetes. Benefits of
infused vitamin C could have positive
effects on microvasculature function.
This would certainly be a good model
for {uture research.

Other nonvascular  effects  of
IV vitamin C also come into play,
such as the effects of ascorbate
in  steroidogenesis, vascular tone,
adrenal gland function during stress,
and general well-being. " Taking
the narrow view that vitamin C acts
as only a prooxidant or an antioxidant
may result in the risk of excluding
vitamin C with its various positive
functions, both known and as vyet
unknown, 0 the beneficial treatment
of cardiovascular disease with EDTA
chelation therapy.

Conclusions

Scientific evidence, especially with
TACT, suppords intravenous disodium
EDTA with magnesium, along with
aral multivitamins, to treat vascular
disease Disodium EDTA cen only be
given by slow intravenous dnp, at a
tate no faster than 1 g per hour. Under
no Circumstances can this preparation
be given by intravenous push because
of its eftect to rapidly lower serum
calcium. Evidence supports treatmenl
doses of 1.5 or 3.0 g of disadium
EDTA The dose should be reduced

il kidney function is impaired. Kidney
function should be monitored during
the course of treatment. Treatments
should be limited to no more than 2
or 3 days per week with at least 24
hours between treatments. 20 1o 30
treatments are needed to complete
a basic course of treatment for
vascular disease.’ More treatments
may be required in difficult cases.
Most experts recommend monthly
maintenance after the basic course is
completed. If the published protocol
is followed, safety is not an issue.’
Disodium EDTA  with magnesium
effectively removes heavy metals from
the body. Other likely mechanisms
of action include reduced platelet
apgregation, mobilization of
metastatic calcium by parathormone,
increased  NO  production,  and
antioxidant activity,

Calcium EDTA can be given
intravenously or by other routes
of administration 0 remove toxic
metals Oral absorption is only 5%
and rectal absorption might be as high
a5 35% to 37%. Calcium EDTA does
not have all the mechanisms of action
that disodium EDTA does to reduce or
prevent vascular disease. However,
calcium EDTA with multivitamins
increases  NO  production  and
decreases free  radical  activity.
Moderately impaired kidney function
might improve with IV calcium
EDTA. Clinical trials have not been
done to support calcium EDTA as o
treatment for vascular disease at this
time. Caicium EDTA should not be
given on a continuing basis without
being careful 10 avoid depletion of
essential mineral notrients, Optimal
mineral balance might be difficult to
accomplish with oral preparations
given on a taily basis.

At this junclure because of the
positve  TACT outcomes, vilamin
C should not be excluded from
or reduced in the infusate. The
hypothesis that IV vitamin C results
in a signilicant deleterious oxidative
burst has not been bome our
and as pan of the total chelation
component seems o provide an
additional benefit in patients with
diabetes and cardiovascular disease,



As shown in other conditions with
high oxidative envirgnments, IV
vitamin C can provide protection and
vascular stability. Exciting research
opportunities lie ahead in parsing
out the effect of the various chelation
components in treating cardiovascular
disease.

Comments from a Few Experts
Ralph Miranda: | suspect that the most
consistently effective dose 1< the 3
grams of disodium-magnesium EDTA
in the 500 ml bagbottle infused over
3 houts. | believe that the attiraction of
metal ions and ligands causes enough
of a shift in pools of metal ions,
that previously inhibited enzymatic
reactions are liberatedd from the
effects of toxic metals and permitted
to contribute to normal and desirable
repair processes for which they are
suited. Remove the poisons from the
systems, and the systems waork closer
te their mnate abilities, to clean up
the damage inherent to everyday life.

Of course, some patients are too
frail to withstand the higher dose ar
the greater fluid volumes, so the 1.3
g dose infused at the same rate over
half the time or a bit longer suits them
well. I'm convinced that the patients
who get the “halfl dose™ get far more
than “half* the benefil, This dose also
works well for patients who are not at
berty to spend as much time away
from work, ©or in my oifice. Another
reason 1o tread lightly would be
patients on multiple pharmaceuticals
or with multiple intertwined medical
conditions

I will afso use the calcium
disodium EDTA, especially when the
sole focus of reatment is removal of
specitic toxic metals. | am not a fan
of the rapid infusion of this muxture,
even though many chelating docs
recommend the rapid push due to the
absence of risk for hypercalcerma, |
believe there is plenty of patential for
disruption of physiologic levels of Zn,
Mn, Cr, and ather trace metals from
100 rapid an injection. Oral EDTA and
rectal supposttories share the lack of
significant  absorption  for  purposes
of CVD and reducing metals. These
are the least effective choices, and |
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reserve them for those who cannot,
for whatever reason, use the IV
therapes.

Michael Schachter: | generally follow
the ACAM protocol, using Cockgroft-
Gault to calculate the proper dosage
with a maximum of 3 grams of EDTA.
My infusions are generally 3 hours.
We have used catheters exclusively
for many vears to avoid butterilies’
tendency 1o come out of the vein
when the patient moves around. lf
my primary goal is removing lead or
cadmium, ! use calcium EDTA instead
of disodium EDTA and usually run the
infusion over 20 to 30 minutes.

Claus Hancke: Since 1987 | have
been using the same protacol with
greal success and not one single
fatality or serious side effect i nearly
100,000 infusions, Nothing is added
that can be given as efiectively
orally. My carner solution is 250 cc
of isotonic glucose, This does not
create problems with diabetic patients
and avoids a saline load for those
with heart failure. Magnesiom and
hicarbonate avoid infusional pain and
tremor. | use 3 g of EDTA and have
recently reduced from 5 8 t0 2 € ol
vitam:n O My infusions last 3 hours.

We EDTA doctors of the world
have been using the EDTA chelation
protocol  mainly  unchanged from
1987. Now, after 25 years, we have
succreded  against our  opponents
and can show the TACT study with
significant results. So | don’t think it is
politically wise to change the protocol
right now. Let's make senous trials to
see the efficacy of different infusion
modalities, bul never give up what we
have established.

Ted Rozema: Hans Seyle comments
in his  book  Calcphviaxis  about
how PTH is a direct producer of
calcium deposition in arterial walls,
My persona! take on the deposition
of calcium in arerial walls leading
to atherosclerosis is that a5 we age,
the fundus of the stamach does nat

produce the gastric acid needed
to embed a marker on the calcium
molecule 0 it can be seen by the
gut villi cells and be invited into the
bloodstream.  This will cause not
enough calcium to be absorbed to
maintain the tightly contrelled calcium
balance in the bloodstream, Over
time, there is a miniscule parathyroid
hormone release 1o take calcium from
the bone to make up the shortfall,
This produces the sensitization to
put some of the calcium into arterial
walls, Over many years, the clinical
picture of early death and other
vascular conditions result.

The issue of using calcium EDTA
finstead of magnesium  disodium
EDTA to reduce metastatic calcium
and treat wvascular disease) s
embedded in the use of magnesium
disodium EDTA. Once the latter
molecule hits the bloodstream, the
magnesium is dropped for chelation
of calcium. The resulting decrease in
free serum calcium s what triggers
the parathyroid action (and the
plateler effect). The resulting calcium
disodium EDTA will then do all the
toxic metal binding that calcium
disodium EDTA does when given as a
short IV infusion. ...

Joe Hickey: | believe that mercury is
chelated with EDTA. The resulling
mercury EDTA rapidly vaporizes from
urine and thus is difficult to measure. If
one believes that neither CaNa2 EDTA
nor MgNa2 EDTA effectively chelates
mercury, then one must account for
mercury with DMSA or DMPS, If
urine and fecal measurements are
done, the largest amount of heavy
metals removed i Dby far mercury
with lead a distant second place.
only urine is collected, lead is usually
the highest excretion with mercury
second, :n my patients, Therefore, |
also use DMSA if tolerable with either
form of EDTA to account for mercury.
I will give 10 mptkg of DMSA for
three days, starting on the day of the
IV with EDTA. DMSA is less likely W0
vaporize in the stool. >
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When tweating primarily  for
vascular disease, | use MgNa2 EDTA
1.5 g over 1.5 hours with the addition
of the DMSA. | have found this
regimen to be successful in patients
who have had recurrent angina, post
bypass, and stent closure, | am rarely
able to talk patients into consistently
siming for the 3 g/3-hour infusion.
I believe that there is probably an
additional effect for the 3-hour
infusion in cases of calcific valvular
disease and scleroderma, because of
the parathyroid effect, but | am not
convinced that the 3 g dose is the
sole treatment for vascular disease. In
younger patients with fibromyalgia or
neuropathy, 1 will usually use CaNa?
EDTA in combination with DMSA. If
DSMA is not tolerated, | will alternate
with DMPS,

John Trowbridge: What are we
trving to accomplish with chelation
treatments? If a patient is substantially
“loaded” with toxic metals, treatment
goals will be different than those for
one with high-grade blockage disease
in critical arteries. Patients sufiering
with crippling inflammatory  and/or
autoimmune diseases might reguire a
another approach,

Injectable and oral medication
alternatives to EDTA should be
considered, depending on a variety
of factors. However, 60 years of
beneficial and safe reports regarding
EDTA would argue for that to he
the basic IV chelator, Others could
be added in ways that maximize
their safety considerations as well,
such as oral DMP5, DMSA, and
d-penicillamine, as well as IM DFO.

With different stability constants
and side effects, using two or more
chelating agents at the same time
poses polential risks to the patient,
The simplest way to avoid such
unpredictable  interactions is  to
administer one chelating drug at a
tfime. In 1993 | developed the idee
of administering different chelating
drugs on an intermittent, pulsatile

schedule. This protocol avoids the
potential of interaction of wo or
more chelation drugs but sill allows
for exploiting the “preferences” of
each drug for different toxic metals.
Extra physiologic minerals would,
vl course, be needed to handle the
additional chelator load.

To  minimize side effects, |
have patients take 1 250 mg tablet
each evening during the week. For
example, a patient might be advised
to take d-pen 250 mg each bedtime
on days 1-7 of the month, then DMSA
250 mg each bedtime on days 8-14,
then d-pen again on days 15-21 and
DMSA again on days 22-28, with a
“break” until day 1 of the next month,
I do not mix IV EDTA with DFO, nor
do | give d-peniciliamine or DMSA
within 4 to 6 hours of EDTA 1V

With  the changing  wurinary
elements test reports, a patient might
be told to take just d-pen or DMSA
every day of the month. Now that oral
DMPS is readily available, it might be
inserted into the “weekly* protacol as
well, especially when mercury levels
are substantially elevated on the tost
report.

By 19897, | had confirmed that aur
reduction of toxic heavy metal body
burden - as measured by the d-Pen
challenge urinary elements test — was
proceeding at a rate at least one-third
faster than with IV EQTA alone.

Two  serious  mistakes  that
beginning  doctors  often  make
when giving chelation therapy are
insufficient  attenfion  to0  mineral
depletion and too rapid reduction of
cardiovascular  medications, Ample
minerals must be supplied, either
orally or IV, and gradual reductions
of meds are required in order for
the body to “relearn” mare normal
functions.

Conrad Maulfair:  With  calcium
being an important factor in the aging
process and in the atheroscleratic
disease process, we want 1o have the
maximum  benefit from its removal

that is possible. I' personally am a
strong advocate of the 3-4 hour
chelation treatment simply based on
clinical experience.

Patients suffering from end-stage
chronic  degenerative diseases are
misled when they read or are told
that oral application of chelating
agents and in particular EDTA can
be an alternative to a comprehensive
chelation therapy program including
the parenteral  administration  of
EDTA. A patient having significant
end-stage disease opling to take an
oral chelation product because it
is cheaper and does nol require a
personal commitment of time and
involvement is most assuredly going
o experience a poor ouicome,
A practiioner who encourages &
patient with significant disease 1o
think that using oral chelation is
better than doing nothing is being as
irresponsible as allowing a patient
uncontested to continue to smoke one
pack of cigarettes a day because it is
better than the two packs a day that
he/she had previously smoked,

Garry Gordon: There are many
articles and studies that support the
use of calcium EDTA, A great number
are listed on my website, | have
listed 507 abstracts that document
the usefulness of oral calcium EDTA
1o protect lead warkers from towic
exposures. Patients who have leaky
gut might benefit more from oral
EDTA due to enhanced absorption.
Blumer and Cranton's classic article
that was ncluded in Cranton's
textbook showed 2 90% reduction
the incidence of cancer for patients
with high levels of lead who were

treated  with  intravenous calcium
EDTA.
The reported results  with |V

celcium EDTA for patients with kidney
failure and/or diabetes are impressive.
This alone should stimulate a flood of |
research o examine the benefits of |
calcium EDTA.

Ieither aubnar Bas a0y conliats ol inlems 1 epon



Corresponding Author
Dr. Jeanne Drisko
jdriska@kumc.edu
013-8945-6607
013-3R8-0012 ifax)

Notes

b

L Wildee L

Lamas G Coeny C. Bosrac B w1 2l Ovpn of the
Trial 1o Assess Chelation Therepy (TACT) 4 Hear |
2012 Janeary, 163:7-12

Lamas GA. Coertz C Boieeau R, 91 al Efeny of
disadam £DTA chelatae ergimen an cartbonisewlar
evenls in patients with pees ows ayovardial infarction
ther TaCT randamized rial (42414, 200 3:308: 244
1250

Razema 10 Speciat ssue protogols for chelabon
therapy. | Adv Aed 198710 5- 100

Rowsse] AM. Hindngers-Favier | Waless BS, Osman
ML Ferhole K Anthercon R, EDTA chefalion ey,
withowt ackipd sianmn © pecroases oaadative DNA
dimage wnd hpid perondatan, Allein Alee! R
2005 Mar 11 e b1,

Chappell LT Seahl [P, The correlation betwern EDTA
chntanon thesapy: ancl ppiovement in canlsovestula:
functipn a mela-angtesis | Ady Alpd SOGEE 1 A5-61
srewur E, Comor [P, EDYA cholatan thaagy o
chrong  degenerative  disease.  Med  MHupolfss
19468 17-41-47.

Chappell LT Siabd JP. angl Bvens B ERTA chelmion
tregtmera for vasewlas disgase 2 mota-anslysis usag
unpubiished data. ) Ade Aed 19%4;7:1 57 142

Bom GF. Gewrkink TL. Impoce] pesipheral vasculer
rnchnn stk low dew  mlnivenous ey leae
diamne tefiaacetk @nd FDTA) fownsend Lo
1999 baly 732726,

Chappell LT, Shukle R, Yanp |, Bluhe R, &1 2.
Sulsequent cartber snd strokor imoends oo galienl with
ks vastilar dsease lreaterd with EDTA Chislation
therapy, @ mirospective study . Fyvod Based ategranive
Mfest, 200523715

Bl al. Mobilzstion of atberosglerct
Plagut ColCmmm b BOTA wlihzivg the ealaban
pRfsson Svgery. Novemiper 196250
Blawrock-Busch € Towc Afetzls ard Antidnes T
Chefatices Thewape  Hurdbost  Germary: ST
Publilvag 2010

Craprae B&L ad, A Testhoda on FOTA Chslataor
Theezps Ind ed Chadotiesdle, VA Hamgiar
Ruadhs: 1930, 2001

¥an oder Schast P et abl Chinicel Mets! Tomcekyg,.
10ih i), Leeade, Npthetlands: Ingerfations’ Boad o
Chincal srtal Yoricology, 1030

Olmatead 5F. A Critical Revaer of FOTA Chelaton
Therspy i the Trestment of Occlusive Vsl
Daeat Klamah Falls, OF  Mere Ve Atedical
Cerer Foundation, 1998

Habibead 3W, Rocema TC The Scosnmiic Baws o
EDTA Ohelition Therpy, 2rd od Landmm 5C TRE
Pusle! sting. 1997

Heisgd G0 Unsable coronary plagues & Engd |
Mg 3003149 JFHG -0 FBS

Cheppell LT, angus RC and wsnctes, Brachial
<ty iliriess besting as an auttome measurement for
EOTA-preated patenls sath vastular dapase Clipical
Prac Al hed. 50051 375030

Cranion ENY Frachelan [P Free radical pathalog,
in sgpgssniied doeas testment with EDTA
caplatan putetion and sotepuslarts. | Ha! ded
108 fi b 12

Zarker MB, Granl B4 Noneeeersibbe fea o al
aguzegab ity indured Iy caitiem dearnation 8iond
1%78,52 505-51 3,

Chapped! LT Shauid EDTA chalanion therapy e uied
msteadt o loagtemm clopdtaied put aqnin 10 e
pahents ot risk from dregeluting sheras? Al Med
Pev JODT L2:051- 558
Seive H - Calgghulans
Crucage Press, 190

Crieps Uriversity ol

. Budolph €1, MeDanagh £ tdtecinl D14 ehelatan

arl sappuehive multividriy oo suapemeniabon
oo caand  Crculabon g, [
VG-

A W

Protocol Controversies

3

2B

5t

T

L. Terry Chappell, MDY, 15 in private fam Iy practice in Bluifton,
Ohio, He has served at president of ACAM and [CIM and was

Rubiii M. Magnevum FINA chalakon by Messeih
FH, e Cardiovasiidar Drag Thecasy WE Saunders
Lo, Phillelplea 1004,

Earbosa B, Senntn TC, Garloth RF, Taous-Santo: §E
Chinscal modence for leackinduced insbilanon ofF milm
sl Earmation. Arch Taaws! 200580 81 1-816.
Rheawme-Blewe & Viamie A2 and the Calowm
Farador, Missssaugs, DN John Wiley & Sprs
Cangeda Ly 2012

. [lshompe R. Compan=an of the alsomtar. brain, ard

prnstate dislribution, e elimenation ol CaRa2EDTA
of rectal chelancs supposilotie 1o iavensas
miministanon JANA 0071035 -4

FooLin e LineTan DY My KH, e 3l Enveonmental bead

CRPOSLET SN0 rogresson of reral dhenasds in patines
withican diabedes. W Frigl | Ao, 2003346 27 7. 280
Chen Kuor-Hung and sisociades. Efiec] of chelation
thesapy an puagresshe  didbetic  Aephrapatty
pateents with tepe 2 dhabetes aa0 hgh-noemal body
teud burdens. Am{ Ridney [ig 2072 60 5 541-5 48
Noeks 3, Masler L, lusdberg M #1 o Blood leod
tond prossure and by pemensian in perimenoguss
and posimenopausal Women, (A4 2003 289152 3-
1532,

Lowe GO and assvewtes. Bload ooty and msk o
cashipnascular evenls: b Edinburgh Amer, Sixly 8¢
) eremars! 19497 %6 138-17)

Crantan EM. Oral chelavon with EQ2TA 15 unpraver
ol putenbially dengernis Jankne aicle! decranion
comvcheanion/ofalchelalion him. Accpssed Dwe 30
iR

Bom T, Koraoghionge CN, Spqroe A Kolragou
A, Komughioeghes G| EDTA chelstion wappraisal
followiap mew clinical wials amd regulsr e n
my lens of palean: e o predimanary lindeags
antl mkenefie pseessment Tovivad Aleen Slethod,
2043 jan, 2 1517

Chen £ Espey MT, hevhno 040, et 2 Phamarslag:c
ascorbic a0 concemirations selpctively kil cancer
oy achon @ @ prodng fo diliver hvfetgen
priaxiche 1o bissuey. fme Mal! Acad Scr L3 A4 05
Sep 301021 J604- 1 Yoy

Chen Q, Espey MG, Sum AY, ¢ & Ascnriate
|.‘snarﬂmn!£s;:,{ Lomcerirations seletlivitly  genrraiey
ascachase  rptecal  and Pdrogen  peroside i
extrarellular flesd inowen Poe Wand Acad W U8 A
JO0T May 22.104:8748-0754

Levimg Ay, CanryCardilena C Wang ¥, 01 2. Vikemin
C pharmaroioneics o healthy voiumed. evalence
for 2 sccommended diatany, diowance, Proc Nat
Avae! St LR A 1O Aar 1699 1R04- 3709
Padevally 5. Levine K N naghts ime the
phesiology aed pharmecalugy of vitenin €, C2147
2007 Fela b 164 351155

Pudavemty 5, Sum H. Wang ¥ @& a
L plarmacobinetics.  smplicalons  lar
W RBseno: e Ane Indern Sled

B W0 =557

Vitamin
arzl  ane
laDe sy

an investigator for TACT,

#0

41

a4

Als.

jeanne A, Dnisko, MD, CN5, is the
Hugh D. Riordan Endowed Professor
of Orthomolecular Medicine and
director, KU Integrative Medicing at the
University of Kansas Medical Center,
Dr. Drisko started KU Integratve
Medicing at the request of the dean of the School of Medicine in
1998, KU Integrative Medicine has fiourished and includes the
four pillars of the academic institution to include patient care,
research, teaching, and service. She also served as presiden of
ACAM and as an investigator for TACT

. Allesg A The influenee of cigamiie

Chen P, Seone |, Sullrvan G, Onske |, Chen (A
et elledt o pharmstulogic wscotbale angd i
interatiion with supglemenseny parenteral gutathione
in prechnical concer modeds Froe Badic Bis! Med
2000 Adg 1,51-0B1 BB
Chelation therapy neduces carthovascidar  peonts
fr wlder paiests  with ¢abeie:  [onlme  pros
weas],  MNakond Comter dee Compleminiaey
ant Alternatve  Mpdioing hegeRegcam. nih, gov
arw s 201 1 1191 dinay = g, arcessed 1200200
Chen 0, Espey MG, Sun AY, e al, Phamacologc
domes of wC0rate BT 06 2 Proonsdam and dhecregss
Erowih of af'essd WMOE YeRograls o mice, Frac
Mall Acad Smob 3 A JODE Aug 12511 00G-
1168,
Eositsaw st ), Freeman VI Volamin € amed Alc
reluporship e e MNasonal Hoealth snd Nugmion
Examinaion huncey INHANES) J003- 1006, | 4m
ol s 2017 D6 30477 483,
smkIng
cangenitalions  of  smtiowidem
Toncology 7002 bow V5 180:021-

on  cwculshing
PHLNOMERNT
1374,

. nbrose |, Barua RS, Te pathopbysiology of cagaretin

senpkang and cardiovascilot drebie: a0 updale. | Am
Cai! Carcbol. 2004 May ¥943:1735-1737.
NomheogpeClpwes €, Thignham €8 Mongosing
micronulrieets in cigaseibe smokers Clin Chem Arta.
007 Feb 4771 21 1414,

5. Schandler TH, Nitzsche EU, Munzei T, e al. Cotonary

vasCAERUIBIDN iR JRIteES Wil vanaws b Lwes 0
response 10 coll presior tsbng © A Call Carden!
2003 Sep 32:B14- 02

Arnsan ¥, Shounleld Y Amitd H. Efects of tobacco
sinuke on ienmonily, mflsnmation el susimmunity,
Futaeeonue 7000 My 33 170612653

Milier WL, Auchis Bf The molecular hiokagy,
iochemniviry, and  physiology of  human
slerosddoggsenesis angl afs disdadees Endioer Rev, 2011
Feln 3280151

Panayatty Si, Doppman (L, Chang R, et al Human
adrenal glands women vikamin € rosponse 1o
sdrenoconicotrophic homone Am ) Chin Nutr, 2007
Jul BE:145-9,

Sayb S-Y, Bae WK, At HY, Chot bk, Jung G-, Yeom
CH Infravenons witemen © admetisirabson srduces
fatigue o office worken & douabbediind andomieed
contolleg gl Mue §, 2012 a1 7

Bryng KM, Oaghani E, Ghizdoni L, e @ Efiect
al atule adminsiration of vdamin C oo muscle
swmpatherse ackivity, cartiae symaathavagal balance,
arvd bararedies sonailivaty in Iyproens v paienls Am
Ol Nape 2012 Alsg 9% 112-108

4




