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HERE’S WHY 
YOU DON’T CARE 

ABOUT THE RUGBY 
WORLD CUP

OCTOBER 27, 2015

I N T E R N A T I O N A L  S P O R T S

Rugby has been growing in popularity at  
the youth and college level, but the sport still 

hasn’t caught on in TV viewership.

Are you aware that the Rugby 
World Cup is happening right 
now? The tournament started 
on September 18 and will 
conclude on Halloween Day 

in London with a final match between 
New Zealand and Australia.

World Rugby, the international 
governing body of the sport, has been 
putting on the Rugby World Cup since 
1987, but it still hasn’t quite caught on 
with Americans. There’s a good chance 
that even pro sports fans in the United 
States—who keep up with football, 
baseball, basketball, and hockey—
have no idea of the cup’s existence. 
(In case you’re curious, the U.S. lost 
its match on September 20 to Samoa, 
25-16.) Though the sport has grown 
in popularity in the U.S. at the youth 
and college level, it hasn’t translated 
to more eyeballs for the sport at a 

professional level on television. So 
what’s holding rugby back?

“The fact is, it’s not an American 
sport. It’s just not our sport,” offers Bob 
Dorfman, sports marketing executive 

with Baker Street Advertising in San 
Francisco. “I think also the sport is so 
close to our football, it’s not different 
enough to be fascinating here. I think 
you’re probably going to see American 
football catch on faster in Australia 
and New Zealand than rugby catch on 
in the U.S. We’re exporting our sports 
more than other countries’ sports are 
getting popular here.”

Indeed, many of the theories as to 
why American sports fans don’t follow 
rugby are about the sport itself. It’s 
too similar to American football (or, in 
a contradiction, perhaps too different 
and complicated). It has a set of rules 
that most Americans don’t understand 
and aren’t interested in understanding. 
It’s confusing at times in its action 
(passes must be thrown backward, for 
example, never forward). Ed Zitron, 
a British public relations executive in 
San Francisco, says he has spent years 
watching both sports, and, “Rugby just 
isn’t as fun to watch. Even if it’s more 
violent, it isn’t as physical. It doesn’t 
have that… bam! There isn’t the same 
drama.”

From a business sense, there’s a 
lack of merchandising opportunity 

by  Daniel Roberts
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H E R E ’S  W H Y  YO U  D O N ’ T  C A R E  A B O U T  T H E  R U G BY  W O R L D  C U P

for rugby in the U.S. There aren’t big 
individual stars that can become 
international icons like LeBron James 
or Kobe Bryant in the NBA, or soccer 
heroes Cristiano Ronaldo and Lionel 
Messi. You don’t see Americans 
wearing rugby shirts (unless it’s as a 
fashion statement) the way you see 
them sporting soccer jerseys. “It’s 
interesting with international soccer,” 
Dorfman says. “It’s taken a long time, 
but soccer has really become accepted 
here, partly because it is so different 
from any American sport.”

If Americans know anything about 
rugby at all, they likely have heard 
vaguely about the All Blacks, New 
Zealand’s national men’s rugby team, 
famous for thehaka, a Maori ancestral 
war dance that honors the past and 
has bled into other sports, like some 
college football pre-game rituals. 
More recently, foreign rugby players 
have gained attention in the U.S. by 
joining the NFL, such as Kenyan rugby 
player Daniel Adongo, who signed 
with the Indianapolis Colts in 2013 
(but is now only on the practice squad) 
or Australian Jarryd Hayne, currently 
playing for the San Francisco 49ers. 
This, it appears, is the way for a top 
rugby star to gain fame in the U.S.—
not by playing rugby.

It is a different story for Americans 
who played rugby in college. Jason 
Lang, an account manager at Oracle , is 
one such person. He played rugby at the 
University of Massachusetts for three 
years and then played with Boston-
area rugby clubs like Mystic River and 
then the South Shore Anchors. He 
says rugby’s biggest hurdle to gaining 
popularity in the U.S. is the difficulty of 
finding it on television. “I would say out 
of my friends that didn’t play rugby, 
maybe half of them realize that right 
now the Rugby World Cup is going on, 
but that’s all—they know it exists, but 
they won’t watch a game,” he says. “It 
is challenging to find it on TV. It’s hard 
because the premiere games happen 
anywhere but this country. It’s kind 
of like soccer in that way—the great 
matches are going to be anywhere 
else but here. So you have the time 

zone difficulty. Thankfully for me and 
my club, one of the guys on my team 
owns a bar, the Tinker’s Son [in Norwell, 
Mass.], and we gather there to watch, 
even if it means we need to get to the 
bar at nine in the morning.”

Heading out to a bar that early is a 
hard sell to a casual rugby fan. It’s a 
hard sell even for a serious rugby fan, 
like Liz McKeon, a teacher who played 
rugby at Dartmouth College. “I’d have 
to go to a bar to find it, for the most 
part,” she says, “and it seems like in the 
last two years, every time I’ve tried 
to go watch any rugby, there’s been 
a cover charge. So I’m glad if there’s 
more of a demand, but I’m not going 
to pay $10 to go sit and watch in a bar. 
And if it’s live, well, I’m definitely not 
going to go at 6 a.m.”

NBC has tried to remedy the 
television problem by offering rugby 
on NBC Sports Network, but it is a 
channel most viewers do not receive 
unless they have a certain subscription 
package. In 2010 the network  CMCSA 
-1.03%  started showing the Collegiate 
Rugby Championship, and in 2011 it 
added the Sevens World Series and 
the Rugby World Cup. Since 2011, 
NBC’s five Sevens Rugby telecasts 
have averaged 1 million viewers—
that isn’t nothing, but compare that to 
the 17.6 million average for a Sunday 
NFL game last season. NBC has slowly 
increased its coverage year after year, 
with (very) modest success. Its most-
watched rugby telecast ever was on 
January 26, 2014, with an average 
1.23 million viewers. “We’ve made a 
commitment to rugby,” Gary Quinn, 
VP of programming for NBC Sports 
Group, tells Fortune. “Rugby is a fast-
moving and action-packed sport with 
a passionate audience that’s trying 
to engage new fans.” Still, it isn’t 
engaging new fans quite yet in the 
same way that the sport is engaging 
new players.

According to USA Rugby, 28 
American colleges and universities 
now offer rugby scholarships. For 
the most part they are not big-name 
Division I schools, but there are some 
exceptions on the list, like Notre 

Dame and Texas A&M. One of the first 
colleges to ever offer full-rides for 
rugby was Life Chiropractic College 
West in Hayward, California, which 
started doing so only three years 
ago. Rugby has been a stronghold 
at chiropractic schools, and athletic 
director Adriaan Ferris says the sport is 
at last picking up steam at the college 
level. But it isn’t yet leading Americans 
to follow international rugby. “It’s a 
hard thing because it’s like, you know 
what you know and you don’t know 
what you don’t know. So if you’re not 
already looking for this sport, it’s hard 
to understand it and want to watch it. 
But with rugby being in the Olympics 
in 2016 in Rio, that will really help with 
awareness.”

Many rugby players and fans in the 
U.S. are hoping the same thing—that 
the debut of Olympic rugby at Rio will 
change things in the U.S. But if the 
times of matches are still inconvenient, 
it may be tough. Everyone has theories 
about what could make the sport 
bigger in the States. If you ask Ferris, 
World Rugby “should educate the 
general American public on what the 
rules are” leading up to the Rio Games. 
Scott Donaldson, a sportswriter in 
New Zealand who used to run the 
blog Super Rugby tips, says the USA 
team, “needs to be part of higher 
level competitions that would see 
them play better teams, more often.” 
Diane Parkhurst, who teaches high 
school physical health in Needham, 
Mass., says, “they simply gotta get it 
on the screen more.” But she is also 
encouraged by developments at 
the high school level: Massachusetts 
recently voted to officially sanction 
rugby as an MIAA varsity sport.

Still, even for American youth 
athletes, rugby isn’t yet an automatic 
hit, for the same reasons it isn’t a must-
watch for viewers. “When kids are 
faced with a choice in school, they’re 
going to play baseball or basketball 
or football,” says Jason Lang. “Because 
that’s what they know. People stick to 
sports they know.”
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 October 20, 2016 
 
 Hi Jack and Joe: 
 
 I moved to Auburn 23 years ago and I have been a fan of your show since the 
beginning. I have turned on most of my family and many friends to your show. We 
all appreciate your combination of insight, logic and humor. 
 
 I am also a chiropractor. 
 
 Earlier this year the British Medical Journal published a study noting that 
medical error in hospitals kills 251,000 Americans yearly (the upper range was 
440,000). Assuming that medical error deaths outside of the hospital (extended 
care facilities, nursing homes, at home, etc.) results in an equal number of deaths, 
an estimated total number of yearly medical error deaths would be about 502,000. 
 
 Some years back, the Journal of the American Medical Association published a 
study indicating that in the hospital, taking the correct drug for the correct 
diagnosis in the correct dosage resulted in the death of 106,000 Americans per year 
(the upper range was 137,000). These are considered non-error deaths as the 
drug, diagnosis, and dosage were all correct. The article notes that this number 
constitutes the 4th to 6th leading cause of yearly death in the US. Again, assuming 
that a similar number of deaths occur from taking the correct drug in the correct 
dose for the correct problem outside of the hospital setting (extended care facilities, 
nursing homes, at home, etc.), the number of yearly non-error deaths from medical 
care would be approximately 212,000. 
 
 Adding the error deaths and the non-error deaths from medical care would 
total approximately 714,000 yearly. 
 
 Interestingly, from the Journal of the American Medical Association article, 
2,216,000 Americans suffer serious adverse reactions from correctly taken drugs in 
the hospital yearly, but don’t die. The authors defined a serious adverse reaction as 
one that requires a hospital stay to recover and/or an event that resulted in a 
lifelong disability. 
 
 In comparison, chiropractic is exceedingly safe. There are about 70,000 
practicing chiropractors in the United States, and over 10,000 in California (many of 
whom listen to your show). In a typical year, chiropractic healthcare results in no 
deaths, and when one is alleged, it tends to make headline news. There are studies 
comparing chiropractic to the best pain drugs for chronic neck and/or back pain, 
published in the best journals, concluding that chiropractic is better than 5 times 
more effective than drugs; the chiropractic care had zero adverse events, while 
those taking the drugs had more adverse events that were benefited. One of the 
drugs in that study was Vioxx. Vioxx was only on the market for 5 years, from 1999 
to 2004. It was pulled off the market after is was realized that it was responsible for 
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more American deaths in those 5 years (about 60,000) than the Vietnam war 
killed in 10 years (about 58,000). 
 
 Another example is the regular consumption of non-steroidal anti-
inflammatory drugs (NSAIDs) for pain relief. Researchers from Stanford’s Medical 
School published an article in the world’s most prestigious medical journal, the New 
England Journal of Medicine, indicating that the taking of prescription NSAIDs 
resulted in fatal gastrointestinal bleeding 16,500 times (people) yearly, making that 
the 15th leading cause of yearly death in the US. These same drugs are linked to 
increased risk of Alzheimer’s disease, deep vein thrombosis, end stage renal 
disease, liver damage, hearing loss, atrial fibrillation, erectile dysfunction, and 
more. 
 
 The young lady who is alleged to have died following a chiropractic 
adjustment (as Jack mentioned on your show yesterday) is problematic on multiple 
fronts. The press release on her death mentions 2 different arteries, the carotid and 
the vertebral artery. Chiropractic spinal adjusting has never been linked to injury to 
the carotid artery. Which artery was it? 
 
 It is documented that when both the professional and lay press ascribe a 
manipulative injury to the vertebral artery that they apply the words “chiropractic” 
and “manipulation” as being synonymous; they are not. Many people “manipulate” 
and yet they are not chiropractors. Published studies have documented neck 
manipulations by lay people (barber, masseuse, hair dresser, kung fu instructor, 
untrained family member, etc.), resulting in vertebral artery injury, and attributing 
the injury to “chiropractic manipulation” when in fact it was not. Only one type of 
adjustment has the potential to injure the vertebral artery, and trained-licensed 
chiropractors are taught not to perform that maneuver; a lay manipulator is not 
trained and hence would be associated with an increased risk of injury. Who did the 
manipulation in the case? Was it a chiropractor or a lay untrained manipulator being 
called a chiropractor by the press? 
 
 Recent studies, published in the best journals, have attempted to quantify the 
risk of a vertebral artery injury as a consequence of a chiropractic neck adjustment. 
One such study was published this year from researchers at John Hopkins’s Medical 
School. These studies are suggesting that there is no risk. In contrast, they are 
suggesting that it appears that the patient is having a post-injury or spontaneous 
vertebral artery dissection, causing symptoms that bring them to a chiropractic 
office, and that the chiropractic adjustment has nothing to do with it. Ironically, one 
study, in the best medical journal, suggested that being adjusted by a chiropractor 
actually reduced the chances of the dissection progressing to a stroke as compared 
to those that had similar pathophysiology and symptoms and went to a medical 
doctor; importantly, that study included 109 million person years of follow-up to 
make their conclusions. Another study from last year with a similar conclusion 
evaluated about 39 million people; the point is that these are the best and biggest 
studies on the topic, and they are concluding that there is no stroke risk from a 
properly delivered chiropractic adjustment. It is more probable that the injury that 
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brought the young lady to the chiropractor’s office was responsible for her artery 
injury than anything the chiropractor did to try and help her (if in fact it was a 
chiropractor). 
 
 Even if these studies are incorrect and there is a stroke risk from a 
chiropractic adjustment, it is so rare that the incidence cannot be quantified. Good 
studies have suggested that risk might be 1 in every 3 million adjustments, which 
would mean that a typical chiropractor would have to be in clinical practice for 
literally hundreds of years to statistically be associated with a single such event, 
and the majority of chiropractors will never see such an event. Even so, modern 
chiropractors are trained to recognize the signs and symptoms of a spontaneous or 
traumatic vertebral artery dissection walking into their office and are educated that 
such a presentation is an emergency and the patient should be referred to the 
hospital emergency room. My partner has made 2 such referrals in the past 13 
years, to the amazement of the hospital personnel and a credit to her education 
and experience. 
 
 Every incidence of driving one’s car is more dangerous than seeing a 
chiropractor. 
 
 In writing this, I feel like I took a page from the Hillary playbook: a good 
defense is a better offense. Chiropractic is safe. Perhaps you might share some of 
this perspective with your radio audience. 
 
Dan Murphy, DC 
Auburn, CA 
 
 
 
 





The Theory of Everything 
Michael Pollan 

In Defense of Food, 2008 
 

 Soy/Corn 
 
 

 

 Delta-5-Desaturase 
 
 

Insulin 

 Arachidonic 
Acid 

(AA) 20:4n-6 
 
 

Eicosapentaenoic 
Acid 

(EPA) 20:5n-3 

NSAIDs 
Inhibits with many 

side-effects 

COX 
 
 

Low Level Laser  
Inhibits with no 

Side-effects 

 Prostaglandin 
E2 

 
 

 

 Inflammation 
 
 

 

 Pain  

 Arthritis  

 Artery Disease  

 Autoimmune 
Diseases 

 

 Dementia  

 Cancer  

 



Low Level Laser Therapy 
Know Physiology 

 
1) Increased ATP 
 
 The Universal Mechanism 
 Cytochrome c Oxidase 
 
 Improves Strength 
 Improves Range of Motion 
 Accelerates Healing 
 Enhances Gene Expression: immunity, neurotransmitters, hormones, etc. 
 Sodium Pump: pain inhibition 
 Aspartate/Glutamate Pump: reduces neurodegenerative diseases 
 Reduces Free Radical Production 
 
2) Inhibits COX enzymes / inflammatory eicosanoids 
 
 Pain Control 
 Cancer Connection 
 Reduces Free Radical Production 

Degenerative Joint Disease—Artery Disease—Autoimmunity—    
Neurodegeneration, etc. 

 
3) Upregulates the Endogenous Antioxidant Array 
 
 Glutathione 
  Master Antioxidant 
  Master Detoxification 
 
4) Scar Tissue Degradation 
 
 Improves Range of Motion 
 
 Improves Local Mechanoreception and Systemic Neurology 
 
 Visceral Applications 
 
5) Improve Neuron Function 
 
 Action Potential 
 Synaptogenesis/Neuroplasticity 
 
6) Upregulates Hormone Sensitive Lipase 
 
 Lipolysis 
  



Health Education 
 

Whiplash 
 
Telomeres 
 
The Theory of Everything: Inflammation & Omega-3s 
 
Antioxidants 
 
Statin Update 
 
Back Pain 
 
The Pain Gate 
 
The Chiropractic Adjustment 
 
Adenosine-Tri-Phosphate (ATP) 
 
The Healthy Diet 
 
Required Supplements 
 
Aging 
 
Aspartame 
 
Mild Traumatic Brain Injury 
 
Neuro-Degenerative Disorders 
 
Magnesium: Our Most Important Mineral 
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Vaccine Talk 
September 2015 

 
199 pages of science 

1 page of politics 
 
Toxins / Synergistic (Non-Hormetic Toxic Chemicals: SA, 7/15) 
 
Blood Brain Barrier 
 
Aluminum / Mercury 
 
Excitotoxins / MSG / Aspartame 
 
Glycation, Glycosylation, Glucose, Fructose 
 
Gluten 
 
Leaky Gut / Lipopolysaccharides 
 
Microbiota / Dysbiosis / Glyphosate /Antibiotics / NSAIDs 
 
Acetaminophen 
 
Glutathione 
 
Genetics 
 
Polio Vaccine and Cancer 
 
Sanitation / Nutrition 
 
Formaldehyde 
 
Fetal Tissue / Abortion 
 
Omega-6 / Omega-3 
 
Children and Chiropractic 
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Curcumin/Resveratrol   Hormesis     Vitamins 
Scientific American July 2015 
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Eat Fat, Get Thin 
 

Why the Fat We Eat Is the Key to Sustained Weight Loss 
and Vibrant Health 

 
Mark Hyman, MD 

Little, Brown and Company, 2016 
 

“Soybean oil consumption has increased 1,000-fold since 
1900.” p. 80 
 
“Thanks to farm subsidies and the power of Monsanto's global 
soybean monopoly, Americans now consume about 18 billion 
pounds of soybean oil a year. About 20 percent of our calories 
come from soybean oil.” “Check your grocery store labels; 
soybean oil is in almost everything.” p. 117 
 
“At the turn of the century, vegetable oils were almost 
unknown in the food supply.” p. 117 
 
“What's surprising to most people is that meat and chicken are 
big sources of omega-6 fats.” “Industrial farming practices 
have led farmers to switch their feed from grass to corn and 
cereal grains, and now those omega-6 vegetable fats comprise 
a significant portion of ‘animal’ fat. You are what you eat. Or 
more accurately: You are what your food eats.” p. 117 
 
“Our dietary omega-6 fats have skyrocketed, while omega-3 
fats have declined. Now we eat about ten times as much 
omega-6 as omega-3 oils, and some people eat up to twenty-
five times as much.” p. 118 
 
“Balance is critical. The omega-6 fats fuel inflammatory 
pathways in the body, while omega-3 fats are anti-
inflammatory.” p. 118 



 
“Dr. Hibbeln found that the increase of linoleic acid [plant 
based omega-6, found in corn, soy, sunflower, safflower, 
cotton, peanut, canola, etc.], mostly from soybean oil, in the 
diet from 1960 to 1999 in five countries studies predicted a 
100-fold increase in the risk of homicide deaths.” p. 124 
 
“Not only do these vegetable oils result in more heart attacks, 
obesity, and cancer, but they may make people murderers!” p. 
124 
 
“Considering omega-3 fats make up much of your brain tissue, 
this makes sense because high intake of omega-6 fats 
interferes with the benefits of omega-3 fats.” 
 
Increases in world LA (linoleic acid) consumption over the past 
century “may have contributed to increased societal burdens 
of aggression, depression, and cardiovascular mortality.” p. 
124 
 
“It's quite likely that most of the diseases of modern 
civilization, major depression, heart disease, and obesity are 
linked to the radical and dramatic shift in the composition of 
the fats in the food supply.” p. 124 
 
“Increasing tissue concentrations of omega-3 fats on a 
population level may result in a substantial decrease in health 
care costs by reducing the illnesses that account for the 
largest burden of disease worldwide.” p. 124 



Eat Fat, Get Thin 
 

Why the Fat We Eat Is the Key to Sustained 
Weight Loss and Vibrant Health 

 
Mark Hyman, MD 

 
Little, Brown and Company, 2016, p. 124 

 
 
 
 
 

“Dr. Hibbeln found that the increase of linoleic 
acid [plant based omega-6, found in corn, soy, 
sunflower, safflower, cotton, peanut, canola, etc.], 
mostly from soybean oil, in the diet from 1960 to 
1999 in five countries studies predicted a 100-
fold increase in the risk of homicide deaths.”  
 
“Not only do these vegetable oils result in more 
heart attacks, obesity, and cancer, but they may 
make people murderers!” 
 
“Considering omega-3 fats make up much of your 
brain tissue, this makes sense because high 
intake of omega-6 fats interferes with the 
benefits of omega-3 fats.” 
 
 



Lipids. 2004 Dec;39(12):1207-13.

Increasing homicide rates and linoleic acid consumption among five
Western countries, 1961-2000.
Hibbeln JR , Nieminen LR, Lands WE.

Laboratory of Membrane Biochemistry and Biophysics, National Institute on Alcohol Abuse and
Alcoholism, National Institutes of Health, Bethesda, Maryland 20892, USA. jhibbeln@mail.nih.gov

Abstract
Clinical intervention trials and animal studies indicate that increasing dietary intakes of long chain

n-3 FA or reducing linoleic acid intake may reduce aggressive and violent behaviors. Here we

examine if economic measures of greater n-6 consumption across time and countries correlate

with greater risk of homicide. Linoleic acid available for human consumption was calculated from

World Health Organization disappearance data for 12 major seed oils in the food supply for the

years 1961 to 2000 in Argentina, Australia, Canada, the United Kingdom, and the United States

(US). Homicide mortality rates, adjusted for age, were obtained from the central judicial authority

of each country. Apparent linoleic acid intake from seed oil sources ranged from 0.29 en%

(percentage of daily food energy) (Australia 1962) to 8.3 en% (US 1990s). Greater apparent

consumption of linoleic acid correlated with higher rates of homicide mortality over a 20-fold

range (0.51-10.2/100,000) across countries and time in an exponential growth regression model

(r = 0.94, F = 567, P < 0.00001). Within each country, correlations between greater linoleic acid

disappearance and homicide mortality over time were significant in linear regression models.

Randomized controlled trials are needed to determine if reducing high intakes of linoleic acid by

seed oils with alternative compositions can reduce the risk of violent behaviors. These dietary

interventions merit exploration as relatively cost-effective measures for reducing the pandemic of

violence in Western societies, just as dietary interventions are reducing cardiovascular mortality.

Low linoleate diets may prevent behavioral maladies that correctional institutions, social service

programs, and mental health providers intend to treat.

PMID: 15736917

[PubMed - indexed for MEDLINE]

Format: Abstract
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Nutri-West Magnesium Product 
Specifications 

Complete Magnesium 
 
Elemental Magnesium  as malate   250 mg 
       as citrate   45 mg 
       as glycinate 5 mg 
 
MCT Medium Chain Triglycerides:    25 mg  
 
Inulin (soluble fiber):       25 mg 
 
Taurine          25 mg 
 
Coconut fiber         10 mg 
 

The Magnesium Miracle 
Carolyn Dean, MD 

Ballantine Books, 2014 
 

“To individualize your magnesium dosage, the rule of thumb for men 
and women is 3.0 to 4.5 mg/lb of body weight per day. That translates 
into a total dietary and supplemental magnesium of 600 to 900 mg per 
day for a 200-lb man.” p. 240 
 
“Serial testing of Magnesium RBC levels and seeking the optimum blood 
level of 6.5 mg/dL may be the only way to ensure magnesium 
repletion.” p. 240 
 
“For the average person, oral magnesium, even at high dosages, has no 
side effects except loose stools, which is a mechanism to release excess 
magnesium.” p. 240 
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“Magnesium can be taken with or without meals, but it’s preferable to 
take it between meals for better absorption. Magnesium requires 
stomach acid to be absorbed.” p. 247  
[we like Nutri-West’s product Hypo-D for this] 
 
“Take your first dose of magnesium when you wake up in the morning 
and the last dose at bedtime.” p. 250 
 
Magnesium and malic acid “are both critical to the body’s energy 
production.” p. 179 
 
In magnesium malate, the weak double bond “makes it readily soluble 
in the body.” P. 246 
 
Magnesium citrate is the most widely used magnesium supplement 
because it’s inexpensive.” P. 242  
 
Magnesium glycinate is another “highly absorbable form of 
magnesium.” p. 250 
 
“Taken together in this combination, magnesium and taurine have a 
synergistic effect, stabilizing cell membranes, calming the nervous 
system, and inhibiting nerve excitation.” P. 245 
 
“Vitamin B6 increases the amount of magnesium that can enter the 
cells; as a result, these nutrients are often taken together.” We also 
know that magnesium and the essential fatty acids (EFAs, found in fish) 
are interdependent; each works much more efficiently when the other 
is present in sufficient amounts.” pp. 252-253 
[take you fish oil and co-factors with your magnesium] 
 

Contraindications to Magnesium Therapy, p. 240 
 

Kidney Failure 
 

Myasthenia gravis 
 

Excessively slow heart rate 
 

Bowel Obstruction 
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Book Review 
By Dan Murphy, DC 

 
Spark 

The Revolutionary New Science of Exercise and the Brain 
 

Supercharge Your Mental Circuits to Beat Stress, Sharpen Your Thinking, 
Lift Your Mood, Boost Your Memory, and Much More 

 
John Ratey, MD 

2008 
Pg. 170 

 
Psychologist James Olds and graduate student Peter Milner at McGill  University in 
Montreal, were studying behavior by inserting electrodes into the brains of live rats.  
 
In one of the animals, the electrode ended up in the wrong spot. That rat wanted 
the stimulation so much that it would ignore food placed in one corner in order to 
receive the shock in another. 
 
Olds and Milner rigged up a lever so the rat could administer its own brain 
stimulation, and the rat pressed it about once every five seconds. 
 
The brain area that Olds and Milner hit with that electrode was the nucleus 
accumbens, or reward center, and it has been the focus of addiction research ever 
since.  
 
All the things people become addicted to--   
Alcohol 
Caffeine 
Nicotine 
Drugs 
Sex 
Carbohydrates 
Gambling 
Playing video games 
Shopping 
Living on the edge 
 
—boost the dopamine in the nucleus accumbens.  
 
Sex increases dopamine levels 50 to 100 percent. 
 
Cocaine sends dopamine sky rocketing 300 to 800 percent beyond normal levels. 
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TIME Magazine: The Secret Killer 

 

This was the cover of Time Magazine back in February 2004.  The article explains the link between chronic illness and 
inflammation. 

Over the past few years we have came across astonishing evidence relating inflammation to chronic dysfunctions to the 
endocrine (hormone) system, immune system, and nervous system.  Systems are being altered by inflammation causing 
abnormal blood chemistry.  Over the past few years inflammation has been linked to cancer, heart attacks, Alzheimer’s 
Disease, arthritis, inflammatory bowel disease, celiac disease, autoimmune disease, asthma, migraines and many more.  When 
inflammation becomes chronic the body begins to deteriorate losing the ability to function normally. 

  

 

  

Reference:  Time Magazine:  The Secret Killer, Febuary 2004 
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Artery Disease 
 

Heart Attach 
 

Stroke 



World Review of Nutrition and Dietetics 
Editor Artemis Simopoulos, MD 

 
Prevention of Coronary Heart Disease 

From the Cholesterol Hypothesis to O6/O3 Balance 
 

Karger, 2007 
 

“An unbalanced intake of n-6 over n-3 polyunsaturated fats favors 
production of potent hormone-like eicosanoids whose actions lead to 
inflammatory and thrombotic lipid mediators and altered cellular signaling 
and gene expression which are major risk factors for coronary heart 
disease, cancers and shorter longevity.” 
 
“Excessive intake of linoleic acid [18-carbon plant omega-6] and relative 
omega-3 fatty acid deficiency increases the proportion of n-6 eicosanoid 
precursors in tissue phospholipids, leading to enhanced inflammatory, 
thrombotic and arrhythmic events which are proposed to be major 
mediators for fatal diseases.” 
 
“Linoleic acid [18-carbon plant omega-6 fatty acid] appears to be involved 
in both atherogenesis and carcinogenesis.” 
 
“Increase in linoleic acid [18-carbon plant omega-6 fatty acid] in the past 
several decades is a major risk factor for many types of cancer.” 
 
 
 
 
 
 
 
“No benefit seems to come from efforts to limit dietary cholesterol intake 
or to lower total cholesterol values below approximately 260 mg/dl among 
general populations.” 
 
“Cancer and all cause mortalities tend to be lower for higher total 
cholesterol groups among general populations, at least up to 280 mg/dl.” 
 
“Now we know that there is no reason for the majority of people to lower 
their total cholesterol because high total cholesterol is actually associated 
with longevity.” 
 
“Except for familial hypercholesterolemia and those with related genetic 
disorders, we do not recommend general populations with total cholesterol 
values below 280 mg/dl to limit their intake of cholesterol or to lower their 
total cholesterol values.” 
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 1 
Statins Stimulate Atherosclerosis and Heart Failure: 

Pharmacological Mechanisms 
 

Expert Review of Clinical Pharmacology 
 

March 2015; Vol. 8; No. 2; pp. 189–199 
 
Harumi Okuyama, Peter H Langsjoen, Tomohito Hamazaki, Yoichi Ogushi, Rokuro 
Hama, Tetsuyuki Kobayashi, Hajime Uchino 
 
BACKGROUND FROM DAN MURPHY: 
 
The “cholesterol hypothesis” essentially holds that the: 
• Higher the levels of total cholesterol the higher the risk of heart disease 
• Higher the level of LDL cholesterol the higher the risk of heart disease 
• Lower the levels of HDL cholesterol, the higher the risk of heart disease 
 
 
In 2007, the lead author of this article wrote a book titled: 
Prevention of Coronary Heart Disease:  
From the Cholesterol Hypothesis to Omega-6/Omega-3 Balance 
This book concludes that: 
• “High blood cholesterol level is not a major causative factor for 
 atherosclerosis” 
• “High cholesterol is a predictor of low mortality rates from cancer and all 
 causes.” 
• High dietary omega-6/omega-3 ratios “is the major risk factor for coronary
 heart disease.” 
 
Congestive Heart Failure occurs when heart cells cannot make adequate levels of 
ATP. ATP production is dependent upon levels of CoQ10. Statin Drugs impair the 
synthesis of CoQ10, and therefore reduce production of ATP and therefore increase 
the risk of Congestive Heart Failure. 
 
Vitamin K1 is abundant in non-hydrogenated vegetable oil and in vegetables. 
Vitamin K2 prevents the depositing of calcium into arteries, joints, and kidneys. 
Without adequate levels of vitamin K2 atherosclerosis increases. Statin Drugs 
inhibit the conversion of Vitamin K1 into vitamin K2, and thereby increase the 
incidence of atherosclerosis. 
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 1 
How statistical deception created the appearance that statins are safe and 

effective in primary and secondary prevention of cardiovascular disease 
 

Expert Review of Clinical Pharmacology 
March 2015; Vol. 8; No. 2; pp. 201-210 

 
David M Diamond, and Uffe Ravnskov 
From the University of South Florida, Tampa, USA; this article has 82 references. 
 
Background Analogy from Dan Murphy: 
 
A hypothetical condition, KNEESELS, causes those afflicted with it complete locking 
of the knee joint, rendering it immobile. 
 
A hypothetical drug, KNEEATOR, may prevent KNEESELS, and thus avoiding the 
knee-locking problem. 
 
The gold standard of research is the double blinded randomized clinical trial. Two 
hundred subjects at risk of developing KNEESELS (former professional football 
players over the age of 65) were randomly assigned to taking KNEEATOR (n=100) 
or to taking a placebo (n=100). The length of the clinical trial was 1 year. 
 
At the end of 1 year: 
 3 subjects taking the placebo developed KNEESELS. 
 2 subjects taking KNEEATOR developed KNEESELS. 
This data is looked at in 4 categories: 
 
•1 Relative Risk (RR): 
 Taking KNEEATOR appears to reduce relative the risk of developing 
 KNEESELS. 
 The relative reduction in risk is 2/3 = 33% relative risk reduction. 
 
•2 Absolute Risk (AR): 
 Taking KNEEATOR appears to also reduce the absolute risk of developing 
 KNEESELS. 
 The absolute reduction in risk is 3%-2% = 1% absolute risk reduction. 
 The AR “quantifies how effective a treatment is on the population at risk.” 
 
•3 Number Needed to Treat (NNT): 
 Ideally, every person taking a drug for a specific problem would benefit, but 
 that did not happen. In this analogy, 100 subjects had to take the drug for 1 
 year to prevent one case of KNEESELS. Consequently, the NNT is 100.  
 NNTs greater than 50 represent the same odds as playing a lottery. 
 
•4 Number Needed to Harm (NNH): 
 Of the 100 subjects taking KNEEATOR, how many suffered an adverse 
 reaction? This is known as the number needed to harm, or NNH.  
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 1 
Lack of an Association or an Inverse Association Between Low-Density 

Lipoprotein Cholesterol and Mortality in the Elderly:  
A Systematic Review 

 
British Medical Journal, Open 
June 12, 2016; Vol. 6; No. 6 

 
Uffe Ravnskov, David M Diamond, Rokura Hama, Tomohito Hamazaki, Björn 
Hammarskjöld, Niamh Hynes, Malcolm Kendrick, Peter H Langsjoen, Aseem 
Malhotra, Luca Mascitelli, Kilmer S McCully, Yoichi Ogushi, Harumi Okuyama, Paul J 
Rosch, Tore Schersten, Sherif Sultan, Ralf Sundberg 
These authors are from: 
Sweden, Florida USA, Japan, Ireland, England, Texas USA, United Kingdom, Italy, 
and Harvard Medical School, Boston USA. 
 
Low-density lipoprotein cholesterol = LDL-C 
 
These authors searched PubMed for cohort studies where LDL-C had been 
investigated as a risk factor for all-cause and/ or CV mortality in individuals ≥60 
years. They identified 19 cohort studies that included 68,094 subjects. 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “For decades, the mainstream view has been that an elevated level of total 
cholesterol (TC) is a primary cause of atherosclerosis and cardiovascular disease 
(CVD). However, no study of unselected people has found an association between 
TC and degree of atherosclerosis.” 
 
2) “Total cholesterol becomes less of a risk factor or not at all for all-cause and 
cardiovascular (CV) mortality with increasing age.” 
 
3) There are studies that show “high TC is not a risk factor for stroke, and 
further, there is an inverse association between TC and all cause mortality.”  
 
4) “Most statin trials have had little effect on CVD and all-cause mortality, with a 
maximum reduction of mortality of two percentage points.” 
 
5) In one study, those with the highest LDL-C had a 36% lower CVD risk than 
those with the lowest LDL-C.  
 
6) “The conventional dietary treatment for high cholesterol with vegetable oil 
replacing saturated fat may actually increase mortality in those individuals with high 
LDL-C.” 
 
7) It is “surprising that there is an absence of a review of the literature on 
mortality and levels of LDL-C, which is routinely referred to as a causal agent in 
producing CVD and is a target of pharmacological treatment of CVD.” 
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The biochemical origin of pain: The origin of all
pain is inflammation and the inflammatory
response. Part 2 of 3 – Inflammatory profile
of pain syndromes

Sota Omoigui *

Division of Inflammation and Pain Research, L.A Pain Clinic, 4019 W. Rosecrans Avenue,
Los Angeles, CA 90250, United States

Received 27 June 2007; accepted 27 June 2007

Summary Every pain syndrome has an inflammatory profile consisting of the inflammatory mediators that are present
in the pain syndrome. The inflammatory profile may have variations from one person to another and may have
variations in the same person at different times. The key to treatment of Pain Syndromes is an understanding of their
inflammatory profile. Pain syndromes may be treated medically or surgically. The goal should be inhibition or
suppression of production of the inflammatory mediators and inhibition, suppression or modulation of neuronal
afferent and efferent (motor) transmission. A successful outcome is one that results in less inflammation and thus less
pain. We hereby briefly describe the inflammatory profile for several pain syndromes including arthritis, back pain,
neck pain, fibromyalgia, interstitial cystitis, migraine, neuropathic pain, complex regional pain syndrome/reflex
sympathetic dystrophy (CRPS/RSD), bursitis, shoulder pain and vulvodynia. These profiles are derived from basic
science and clinical research performed in the past by numerous investigators and serve as a foundation to be built
upon by other researchers and will be updated in the future by new technologies such as magnetic resonance
spectroscopy. Our unifying theory or law of pain states: the origin of all pain is inflammation and the inflammatory
response. The biochemical mediators of inflammation include cytokines, neuropeptides, growth factors and
neurotransmitters. Irrespective of the type of pain whether it is acute or chronic pain, peripheral or central pain,
nociceptive or neuropathic pain, the underlying origin is inflammation and the inflammatory response. Activation of
pain receptors, transmission and modulation of pain signals, neuro plasticity and central sensitization are all one
continuum of inflammation and the inflammatory response. Irrespective of the characteristic of the pain, whether it is
sharp, dull, aching, burning, stabbing, numbing or tingling, all pain arise from inflammation and the inflammatory
response. We are proposing a re-classification and treatment of pain syndromes based upon their inflammatory profile.
Published by Elsevier Ltd.

0306-9877/$ - see front matter Published by Elsevier Ltd.
doi:10.1016/j.mehy.2007.06.033

* Tel.: +1 310 675 9121; fax: +1 310 675 7989.
E-mail address: medicinechief@aol.com

Medical Hypotheses (2007) 69, 1169–1178

http://intl.elsevierhealth.com/journals/mehy

mailto:medicinechief@aol.com
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American Academy of Pain Management
Weiner’s Pain Management

A Practical Guide for Clinicians
Seventh Edition, 2006, pp.584-585

Edited by Mark Boswell and B. Eliot Cole

“Changes in the modern diet are largely responsible for the increasing incidence of
essential fatty acid (EFA) imbalances and deficiencies.”

“The ratio of omega-6 to omega-3 fats has changed dramatically due to the
widespread use of vegetable oils (mostly n-6 fats) in cooking and to the processing
of oils to alter omega-3 fats to improve shelf life and eliminate their stronger taste
(just think of the distinctive tastes of cod liver or flax oil).”

“Historical estimates place the ratio of omega-6 to omega-3 oils at nearly 1:1 for
prehistoric humans.”

By the turn of the century (1900), the ratio had increased to about 4:1.
The current American ratio is about 25:1.

“The sharp rise is due to increased vegetable oil consumption:
from 2 lb. per year in 1909 to 25 lb. per year in 1985!”

“Many of the chronic inflammatory conditions that accompany EFA imbalance are
currently treated with symptom-specific pharmaceutical drugs such as steroids,
prednisone, aspirin, and other nonsteroidal anti-inflammatory drugs (NSAIDs),
sulfasalazine, and colchicine.”

“The problem with such drug therapies is that they prevent the formation of ‘good’
anti-inflammatory eicosanoids, or they shift the production of one type of
eicosanoid to another.”

“For effective, long-term management, eicosanoid production should be modified
through dietary changes (balancing dietary intake of specific fats) and controlling
insulin levels in the circulation.”

“Maintaining a proper balance between the various families of dietary fats may be
one of the most important preventative measures a person can take to reduce the
likelihood of developing one of the chronic diseases of modern civilization, such as
diabetes, heart disease, obesity, irritable bowel syndrome, and autoimmune
disease.”

“And for patients who may already have one of these diseases, EFA testing and
therapy has been demonstrated to reduce both morbidity and mortality associated
with these diseases.”
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 1 
In Defense of Food 

Michael Pollan 
2008 

 
Omega-3s 

 
 
“We’re eating a lot more seeds and a lot fewer leaves (as do the animals we depend 
on).” “Leaves provide a host of critical nutrients a body can’t get from a diet of refined 
seeds. There are antioxidants and phytochemicals; there is the fiber; and then there 
are the essential omega-3 fatty acids found in leaves, which some researchers believe 
will turn out to be the most crucial missing nutrient of all.” pp. 124-125 
 
“Too much omega-6 may be just as much a problem as too little omega-3” p. 126 
 
“For years plant breeders have been unwittingly selecting for plants that produce 
fewer omega-3s, because such crops don’t spoil as quickly.” p. 127 
 
“When food makers partially hydrogenate oils to render them more stable, it is the 
omega-3s that are eliminated.” p. 127 
 
“Researchers are convinced that these historically low levels of omega-3 (or, 
conversely, historically high levels of omega-6) bear responsibility for many of the 
chronic diseases associated with the Western diet.” pp. 127-128 
 
“Could it be that the problem with the Western diet is a gross deficiency in this 
[omega-3s] essential nutrient? A growing number of researchers have concluded that 
it is.” p. 130 
 
“The billions we spend on anti-inflammatory drugs such as aspirin, ibuprofen, and 
acetaminophen is money spent to undo the effects of too much omega-6 in the diet.” 
p. 131 
 
“Of all of the changes to our food system that go under the heading “The Western 
Diet,” the shift from a food chain with green plants as its base to one based on seeds 
may be the most far reaching of all. Nutritional scientists focus on different nutrients—
whether the problem with the modern diet is too many refined carbohydrates, not 
enough good fats, too many bad fats, or a deficiency of any number of micronutrients 
or too many total calories. But at the root of all these biochemical changes is a single 
ecological change. For the shift from leaves to seeds affects much more than the 
levels of omega-3 and omega-6 in the body. It also helps account for the flood of 
refined carbohydrates in the modern diet and the drought of so many micronutrients 
and the surfeit of total calories. From leaves to seeds: It’s almost, if not quite, a 
Theory of Everything.” p. 132 
 
“The rule about eating more leaves and fewer seeds applies not only to us but also to 
the animals in our food chain.” p. 168 
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Telomere 
 
A = Adenine 
C = Cytosine 
G = Guanine 
T = Thymine 
 

TTAGGG 
 
BACKGROUND FROM DAN MURPHY 
 
In 1963, Leonard Hayflick, PhD from the 
University of California, San Francisco, discovered 
that human cells divided about 50 times, and then 
die. This is known as the Hayflick limit. Dr. 
Hayflick continues to research and publish on 
human aging and longevity. 
 
About 30 years ago, scientists discovered the 
reason for the Hayflick limit was telomeres. 
Telomeres are short caps of DNA on the ends of 
chromosomes. Each time the cell divides, the 
telomere shortens a little. When most of the 
telomere disappears, the cell dies. Consequently, 
telomere length has been proposed as a marker of 
biological aging. 
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The Immortality Edge 
Realize the Secrets of your Telomeres for a Longer, Healthier 

Life 
Michael Fossel, MD, PhD 

Clinical Professor of Medicine, Michigan State University 
Founding Editor of the Journal of Anti-Aging Medicine 

2011 
 

The Major Aging Factors 
1) Oxidation 
 
2) Inflammation 
 
3) Glycation 
 
4) Abnormal Methylation 
 
They “wreak havoc in our bodies. They work in concert, feed upon one 
another, and make one another stronger and far more deadly.” pg. 28 

 
••••• 

 
“Along with measuring aging biomarkers, [Elizabeth] Blackburn also 
measured the levels of three chronic stress hormones: cortisol, 
epinephrine, and norepinephrine. 
 ...the levels of these hormones went up in lockstep with the rate of 
telomere shortening, a decline in telomerase activity, and an increase in 
oxidation.” pg. 102 
 

••••• 
 
“The telomere is truly a biological clock.” 
 
“...when the mitochondria lose their ability to buffer the free radicals 
and instead release more of them into the cell, the pace of telomere 
shortening quickens.” 
 
“What’s important here is that telomeres ultimately depend on energy 
for their maintenance and upkeep.” pg. 61 
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Can You “Reset” Your Genes? 
 

Exciting New Research Shows that we May be Able to Extend 
Our Lives Dramatically 

 
The Bottom Line 

March 2012 
Michael Fossel, MD, PhD 
David Woynarowski, MD 

 
“Genetic researchers have identified structures. Known as telomeres, 
that appear to control how long cells live and how healthy they remain.” 
 
Free radicals and inflammation increase cell division, and “rapid division 
accelerates the rate at which telomeres shorten.” 
 
“A growing body of evidence suggests that you may be able to slow the 
rate at which your telomeres shorten—and in some cases, slightly 
increase their lengths—by minimizing cell damage with certain 
nutrients.” 
 
• Fish Oil: 3,000 mg of EPA + DHA daily 
 “A study in The Journal of the American Medical Association 
 followed 608 patients for 5 years and found that those who 
 consumed the most fish oil had the longest telomeres. This may be 
 the reason that people who routinely take fish oil supplements 
 have low rates of heart disease, arthritis and other chronic 
 diseases.” 
 
• Acetyl-L-Carnitine:  2,000 mg daily 
 Repairs the mitochondria, reducing the production of free radicals 
 
• Anthocyanidins:  a flavonoid antioxidant found in blueberries 
 
• N-Acetylcysteine (NAC): 1,200 mg daily 
 Raises the levels of our master antioxidant, glutathione 
 
• Vitamin D: 2,000-5,000 IU daily 
 “It’s among the most important nutrients for health and 
 longevity.” 
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The Key Quartet 
 

1) The Theory of Everything by Michael Pollan: 
  
AA/EPA 1.5-4/1 
 
ALA, EPA, DHA, GLA 
 
3000-3600 mg/day of EPA + DHA 
 
“Most modern people are boiling pots of inflammation: hot steaming, 
churning cauldrons of disordered, chaotic inflammatory responses.” “I 
[William Davis, MD] advocate an intake of 3,000 to 3,600 mg per day (the 
dose of combined omega-3 fatty acids, EPA and DHA, not fish oil).” 
 
“Magnesium and the essential fatty acids found in fish are interdependent; 
each works more efficiently when the other is present in sufficient 
amounts.” 
 
2) Vitamin D 
For the Innate Immune Response, not just for building bone. 
 
The Harvard Medical School Guide to Healthy Eating, Eat, Drink, and Be 
Healthy, by Walter Willett, MD, indicates that one rarely needs Ca++ 
supplementation if one has adequate levels of vitamin D, and that 
excessive Ca++ is actually a health hazard. 
 
Most Americans need 5,000 IU of vitamin D3 daily. 
 
3) Magnesium (Mg++) 
 
Carolyn Dean, MD: 
 
Optimal Ca++/Mg++ ratio is 1/1. Current US average ratio is 10/1. 
 
Typical American needs to supplement with 3-4.5 mg Mg++ per pound 
body weight, daily. 
 
Magnesium is a cofactor for the activity of 700-800 enzymes. 
 
“Magnesium in adequate amounts is essential for the absorption and 
metabolism of calcium and vitamin D.” 
 
“Calcium cannot build bones or prevent osteoporosis without adequate 
levels of magnesium.” 
  
“Magnesium is nature’s calcium channel blocker.” 
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“The most common causes of high blood pressure are magnesium 
deficiency and calcium excess.” 
 
“Calcium, if not balanced with magnesium, ends up depositing in a child’s 
kidneys, coronary arteries, and cartilage, not the bones.” 
 
“Calcium overload is one of the main causes of inflammation.” “Magnesium 
is a key anti-inflammatory because you can neutralize calcium with 
magnesium, dramatically reducing your levels of inflammation.”  
 
Mildred Seelig, MD: 
 
“Most modern heart disease is caused by magnesium deficiency.” “The diet 
of the industrial world is short on magnesium, and thus is causing an 
epidemic of heart disease in the modern world.” 
 
“Much of the heart disease seen today is a direct result of low magnesium 
consumption.” 
 
“Low magnesium levels adversely affect the heart and blood vessels.” 
 
“Blood vessel muscle cells need healthy amounts of magnesium to relax 
properly after each contraction.” 
 
“Literally every energy-consuming reaction in life involves ATP and thus 
needs magnesium to proceed.” 
 
HMG-CoA reductase is a key enzyme that converts sugar into cholesterol. 
Magnesium blocks this enzyme, so higher levels of Mg++ reduce 
cholesterol levels. 
 
More importantly, there is an enzyme (lecithin-cholesterol-acyl-transferase 
[LCAT]) that converts LDL to HDL. “Magnesium is a necessary cofactor for 
this enzyme.” “Cholesterol measurements can actually be a reflection of 
magnesium status, not fat intake.” Magnesium prevents atherosclerosis. 
 
4) Vitamin K 2-4 and K2-7 
 
Without vitamin K2-4 and K2-7, calcium is deposited into arteries, joints 
and kidneys. Those on statin drugs often need to double vitamin K 
supplementation (clinician, be mindful of clotting issues and 
pharmacology). 
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The Minimum Five Supplements 
 
 

1) A quality multiple vitamin/mineral supplement, without copper, daily 
 
The vitamin/mineral content of food is linked to the quality of the soil the food is 
grown in. Not only is our soil depleted of critically important minerals, our crops/soil 
are exposed to huge amounts of chemicals that bind to minerals, making them 
unavailable for human nutritional requirements. This is called nutritional inflation, 
and the entire world is suffering from it. A quality multiple vitamin/mineral 
supplement is now necessary for the majority of people on the planet. Importantly, 
the supplement should not contain copper, as supplemental copper has been linked 
to an increased risk of Alzheimer’s Disease for more than a dozen years. 
 
2)  3,000 mg/day of EPA+DHA omega-3s from purified fish oil per day 
 
The Theory of Everything: the majority of chronic incurable degenerative diseases 
are linked to inflammation. The most critical driver of inflammation is the ratio of 
omega-6 to omega-3 fats. Americans consume far too many inflammatory omega-
6s, and far too few anti-inflammatory omega-3s. 
 
3)  Vitamin D3, 5000 IU per day 
 
Vitamin D does a lot more than build healthy bones. It is critical for immune system 
function and for brain physiology. Most Americans are significantly low in vitamin D 
levels and supplementation is necessary for almost everyone. 
 
4)  Magnesium (Mg++), about 500 mg/day 
 
Magnesium is a cofactor for the activity of 700-800 human enzymes. Magnesium is 
the most important mineral for accessing human energy; it also protects the heart, 
blood vessels, and brain. Most Americans are significantly low in magnesium and 
supplementation is necessary for almost everyone. 
 
5) Vitamin K2-4 and K2-7 
 
Without vitamin K2-4 and K2-7, calcium is deposited into arteries, joints and 
kidneys. This is why most people who take vitamin D should also take vitamin K.  
Individuals with blood clotting disorders should talk to their doctor before taking 
vitamin K. Individuals taking statin drugs often need to double vitamin K 
supplementation, but again should ask their doctor. 
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The Magnesium Miracle 
Carolyn Dean, MD 

Ballantine Books, 2014 
 

Factors that reduce one’s Mg++ levels: 
 
1) Nutritional Inflation: 
 • “Industrial farming techniques began poisoning the soil with pesticides, 
 herbicides, and nitrogen fertilizers. The soil became lifeless.” 
 • “Plants grown in devitalized, overworked soil that has been poisoned by 
 acid rain are poor in nutrients, including magnesium.” 
 • “If the food you are eating is not grown on soil replenished with minerals, 
 the food will automatically be mineral deficient.” 
 • “Levels of all minerals have been diminishing because farmers don’t use 
 mineral fertilizers and because many of the chemicals used as herbicides and 
 pesticides bind up minerals, especially magnesium.” 
 • “The mineral depletion of our farmland...is probably the most important 
 reason why most Americans are magnesium deficient.” 
 • “You can only obtain about one-third of your mineral needs from good 
 organic food.” 
 
2) Diet: 500 mg/day a generation ago v. 200 mg/day now 
 
3) Increased carbohydrate consumption: Sucrose depletes 84 Mg++ molecules 
 Glucose depletes 28 Mg++ molecules 
 Fructose depletes 56 Mg++ molecules 
 
4) Chronic stress increases urine excretion of Mg++ 
 
5) Statin drugs increase Mg++ excretion; These drugs all deplete Mg++: 
NSAIDs, Diuretics, Antibiotics, Antacids, Proton Pump Inhibitors, Birth Control Pills 
 
6) Fluoride compounds (in water, drugs, glyphosate, etc.) bind to Mg++ (MgF2) 
and make Mg++ insoluble. 
 
7) Herbicides/Pesticides on crops/soil bind Mg++ 
 
8) Mercury in amalgams, vaccinations, fish, etc. significantly increase Mg++ 
kidney excretion 
 
9) Alcohol blocks Mg++ absorption 
 
10) Phosphorus in sodas (diet and non-diet) depletes Mg++ 
 
11) Smoking 
 
12) Aging reduces Mg++ absorption 
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The Better Brain Book 
 

David Perlmutter, MD 
Board-Certified Neurologist 

 
Riverhead Books 

2004 
pp. 21-23 

 
“The same forces that are aging your body are aging your brain, only they hit your 
brain earlier and harder.” 
 
“These culprits are at the core of virtually all brain problems, from mild memory 
issues to brain fog to severe Alzheimer’s disease. They are: 
 
1) The proliferation in the brain of destructive chemicals called free radicals. 
 
2) The decline in the ability of the brain cells to make energy.” 
 
The brain is the most metabolically active organ of the body; it uses 20% of 
consumed oxygen to make the energy to fuel all of its activities. 
 
“Energy is made in the specialized parts of the cell called the mitochondria.” 
 
“There is a price to pay for making all this energy. Every time a cell makes energy—
any cell, in any part of your body—it also produces toxic substances call free 
radicals.” 
 
Free radicals are unstable, and bond with molecules in healthy cells, damaging 
tissues and organs, such as the heart, joints, skin, and the fats of ones brain. 
 
Over time, free radicals can destroy substantial amounts of the brain and nerve 
tissue through this process of oxidation. 
 
“When the mitochondria of your brain cells are injured, they become less efficient, 
produce less energy, and increase free radical production.” 
 
“Free radicals can inhibit the brain’s ability to produce neurotransmitters, which 
have a profound impact on memory, learning, mood, and even balance and hand-
eye coordination.” 
 
“Free radicals pose another potentially deadly problem for the brain—they promote 
inflammation.” 
 
Inflammation is linked to nearly all chronic brain diseases, including Parkinson’s 
disease, Alzheimer’s disease, multiple sclerosis, and dementia. 
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                The Theory of Everything 
 
 
 
 
Corn 
 Soy  

 
   LOX        COX 

 
 
 
 

Leukotriene   Arachidonic   Prostaglandin 
B4 (LTB4)    Acid     E2 (PGE2) 
 
 

Eicosapentaenoic  
Acid 

Inhibition 
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 1 
Non-steroidal anti-inflammatory drugs and the risk of atrial fibrillation: 

A population-based follow-up study 
 

British Medical Journal Open 
April 8, 2014; Vol. 4; No. 4; e004059 

 
Bouwe P Krijthe, Jan Heeringa, Albert Hofman, Oscar H Franco, 
Bruno H Stricker: From the Department of Epidemiology, Erasmus Medical Center, 
Rotterdam, The Netherlands 
 
1) Atrial fibrillation (AF) is a common cardiac arrhythmia, which is associated 
with increased morbidities (stroke and heart failure), increased mortality and 
reduced life expectancy. 
 
2) “Several drugs have been associated with an increased risk of AF including 
nonsteroidal anti-inflammatory drugs.” [NSAIDs] 
 
3) NSAIDs are inhibitors of cyclooxygenase, and are widely used to treat 
inflammatory conditions and pain. [They block the conversion of the omega-6 fatty 
acid arachidonic acid into the inflammatory eicosanoid prostaglandin-E2 (PGE2)]. 
 
4)  Use of NSAIDs is associated with a higher risk of myocardial infarction, stroke 
and heart failure. 
 
5) The objective of this study was to investigate the association of nonsteroidal 
anti-inflammatory drugs (NSAIDs) and the risk of atrial fibrillation in a prospective 
community based population. The study involved 8,423 participants without atrial 
fibrillation at baseline. The mean baseline age of the study population was 68.5 
years. Follow-up averaged 12.9 years.  
 
6) Current use of NSAIDs increased the risk of atrial fibrillation by 76% 
compared with never-use. 
 
7) Recent use (within 30 days after discontinuation of NSAIDs) was associated 
with an increased risk of atrial fibrillation by 84% compared with never-use. 
 
8) “In this study, use of NSAIDs was associated with an increased risk of atrial 
fibrillation.” 
 
9) Higher dosages of NSAIDs appeared to be associated with a higher risk of 
atrial fibrillation. 
 
10) “Our results suggest that NSAID use is associated with a higher risk of AF. 
Current use and recent past use were associated with a higher risk of AF, adjusted 
for age, sex and cardiovascular risk factors.” 
 
11) The risk of AF was strongest for COX-2 inhibitors. [Celebrex] 
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 2 
12) NSAIDs damage the kidneys, increasing blood pressure and thus increasing 
risk of AF. 
 
13) “In conclusion, we found that use of NSAIDs is associated with an increased 
risk of AF. Current use and recent past use were especially associated with a higher 
risk of AF, adjusted for age, sex and cardiovascular risk factors.” 
 
COMMENTS FROM DAN MURPHY: 
Over the years we have reviewed a number of studies showing adverse effects to NSAID pain 
medications, including these: 
 

KIDNEY DAMAGE 
Article Review #50-10 
Risk of Kidney Failure Associated with the Use of Acetaminophen, Aspirin, and Nonsteroidal 
Antiinflammatory Drugs 
New England Journal of Medicine, December 22, 1994 

 
GASTROINTESTINAL BLEEDING 

Article Review #33-1999 
GASTROINTESTINAL TOXICITY OF NONSTEROIDAL ANTIINFLAMMATORY DRUGS 
The New England Journal of Medicine, June 17, 1999 

 
Article Review #21-06 
Omega-3 Fatty acids (fish oil) as an anti-inflammatory: an alternative to nonsteroidal anti-
inflammatory drugs for discogenic pain 
Surgical Neurology, April 2006 
 

HEART ATTACK / STROKE 
Article #30-06 
NSAID use and the risk of hospitalization for first myocardial infarction in the general population 
European Heart Journal, May 26, 2006 
 
Article Review #13-12 
Cardiovascular safety of non-steroidal anti-inflammatory drugs 
British Medical Journal, January 11, 2011 
 
Article Review #33-12 
Duration of Treatment With Nonsteroidal Anti-Inflammatory Drugs and Impact on Risk of Death and 
Recurrent Myocardial Infarction in Patients With Prior Myocardial Infarction 
Circulation; May 21, 2011 

 
DEMENTIA / ALZHEIMER’S 

Article Review #29-10 
Risk of dementia and AD with prior exposure to NSAIDs 
Neurology, April 22, 2009 
 

HEARING LOSS 
Article Review #5-12 
Analgesic Use and the Risk of Hearing Loss in Men 
The American Journal of Medicine; March 2010 
 

ERECTILE DYSFUNCTION 
Article Review #17-12 
Regular Nonsteroidal Anti-Inflammatory Drug Use and Erectile Dysfunction 
Journal of Urology; April 2011 
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 8 
Chronic Spinal Pain: A Randomized Clinical Trial Comparing 

Medication, Acupuncture, and Spinal Manipulation 
 

Spine July 15, 2003; 28(14):1490-1502 
 
Lynton G. F. Giles, DC, PhD; Reinhold Muller, PhD  
 
FROM THE ABSTRACT: 
 
Study Design.  
A randomized controlled clinical trial was conducted. 
 
Objective.  
To compare medication, needle acupuncture, and spinal manipulation for managing 
chronic (>13 weeks duration) spinal pain because the value of medicinal and 
popular forms of alternative care for chronic spinal pain syndromes is uncertain. 
 
Summary of Background Data.  
Between February 1999 and October 2001, 115 patients without contraindication 
for the three treatment regimens were enrolled at the public hospital's 
multidisciplinary spinal pain unit. 
 
Methods.  
One of three separate intervention protocols was used: medication, needle 
acupuncture, or chiropractic spinal manipulation.  
[THE MANIPULATION WAS DONE BY CHIROPRACTORS] 
 
Patients were assessed before treatment by a sports medical physician for exclusion 
criteria and by a research assistant using the Oswestry Back Pain Disability Index 
(Oswestry), the Neck Disability Index (NDI), the Short-Form-36 Health Survey 
questionnaire (SF-36), visual analog scales (VAS) of pain intensity and ranges of 
movement.  
 
These instruments were administered again at 2, 5, and 9 weeks after the 
beginning of treatment.  
 
Results.  
The highest proportion of early (asymptomatic status) recovery was found for 
manipulation (27.3%), followed by acupuncture (9.4%) and medication (5%). 
[WOW!] 
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 9 
Manipulation achieved the best overall results, with improvements of 50% on the 
Oswestry scale, 38% on the NDI, 47% on the SF-36, and 50% on the VAS for back 
pain, 38% for lumbar standing flexion, 20% for lumbar sitting flexion, 25% for 
cervical sitting flexion, and 18% for cervical sitting extension.  
[WOW, THIS SHOWS SUBJECTIVE IMPROVEMENT, FUNCTIONAL 
IMPROVEMENT, OBJECTIVE IMPROVEMENT IN RANGE OF MOTION, AND 
SIGNIFICANT IMPROVEMENT IN GENERAL HEALTH STATUS] 
 
However, on the VAS for neck pain, acupuncture showed a better result than 
manipulation (50% vs 42%). 
 
Conclusions.  
The consistency of the results provides evidence that in patients with chronic spinal 
pain, manipulation, if not contraindicated, results in greater short-term 
improvement than acupuncture or medication.  
 
However, the data do not strongly support the use of only manipulation, only 
acupuncture, or only nonsteroidal antiinflammatory drugs for the treatment of 
chronic spinal pain.  
 
KEY POINTS FROM DAN MURPHY 
 
1) It is impossible to reach specific diagnosis for the pathologic cause for 85% of 
those with an episode of spinal pain. 
 
2) Patients with low back pain do exhibit abnormal spinal motion. 
 
3) There is insufficient evidence for the use of NSAIDs to manage chronic low 
back pain. 
 
4) The new COX-2 nonsteroidal antiinflammatory (NSAIDs) have problems and 
significant contraindications. 
 
5) Gastrointestinal toxicity induced by NSAIDs is one of the most common 
serious adverse drug events in the industrialized world.  
 
6) In this study, in the medication group, more patients experienced adverse 
events (6.1%) than recovered from their spinal complaints (5%). 
 
7) Even though the chiropractic treatment group was the most chronic (8.3 
years), 27.3% recovered with 18 spinal adjustments over a period of 9 weeks, or 
less. [VERY IMPRESSIVE]   
This means that better than every fourth patient became asymptomatic with 9 
weeks or less of chiropractic manipulation, even though they had been chronic for 
more than 8 years. [WOW!] 
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 10 
8) The chiropractic treatment group showed significantly greater improvement 
in subjective complaints, functional abilities, objective range of spinal motion, and 
in general health status than acupuncture and medication.  
 
9) In this study, patient involvement in litigation did not influence the outcome 
measures. 
 
10) In the treatment of chronic spinal pain, chiropractic manipulation is superior 
to acupuncture and medication. 
 

Chronic Spinal Pain: A Randomized Clinical Trial 
Comparing Medication, Acupuncture, and Spinal 

Manipulation 
 

Spine, July 15, 2003; 28(14): 1490-1502 
 

Treatment Drugs 
(Celebrex or 

Vioxx) 

Acupuncture Chiropractic 
Adjustments 

Years Of 
Chronic 

Spinal Pain 

4.5 or 6.4 4.5 or 6.4 8.3 

% 
Asymptomatic 

within 9 
weeks 

5% 9.4% 27.3% 

% That 
suffered an 

adverse event 

6.1% 0% 0% 

% 
Improvement 

In General 
Health Status 

18% 15% 47% 
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Pain 

 
Omega-3 Fatty acids (fish oil) as an anti-inflammatory: an alternative to 

nonsteroidal anti-inflammatory drugs for discogenic pain 
 

Surgical Neurology  
65 (April 2006) 326– 331 

 
This paper won first prize in the poster competition at the American 

Association of Neurological Surgeons Annual Meeting, New Orleans, LA, 
April 2005 

 
Joseph Charles Maroon, MD, Jeffrey W. Bost, PAC 
These authors are from the Department of Neurological Surgery, University of 
Pittsburgh Medical Center 
 
KEY POINTS FROM DAN MURPHY 
 
1) The use of NSAIDs is associated with extreme complications, including gastric 
ulcers, bleeding, myocardial infarction, stroke, and even death.  
 
2) In this study, after 75 days on fish oil, 59% of patients who were taking 
NSAIDs for chronic spinal pain and who had degenerative spine disease, were able 
to discontinue their prescription NSAIDs, and 88% stated they were satisfied with 
their improvement and that they would continue to take the fish oil.  
 
3) In this study, fish oil supplementation was not associated with any significant 
side effects. 
 
4) “Omega-3 EFA fish oil supplements appear to be a safer alternative to NSAIDs 
for treatment of nonsurgical neck or back pain.” 
 
5) “More than 70 million NSAID prescriptions are written each year, and 30 
billion over-the-counter NSAID tablets are sold annually.”  
[Notice, 30 BILLION over-the-counter NSAID tablets are sold annually] 
 
6) “5% to 10% of the adult US population and approximately 14% of the elderly 
routinely use NSAIDs for pain control.” 

 
7) Selling NSAIDs is a 9 billion dollar per year US industry. 
 
8) Prescription NSAIDs for rheumatoid and osteoarthritis alone conservatively 
cause 16,500 deaths per year. 
 
9) “NSAIDs are the most common cause of drug-related morbidity and mortality 
reported to the FDA and other regulatory agencies around the world.”  
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 20 
Fish oil: what the prescriber needs to know 

 
Arthritis Research & Therapy 

Volume 8, Issue 1, 2006, pp. 402 
Leslie G Cleland, Michael J James and Susanna M Proudman  
KEY POINTS FROM DAN MURPHY 

Arachidonic Acid 
 NOT Inhibited 

Cox 1  Inhibited by NSAIDs    by NSAIDs  
             LOX 
Cox 2  Inhibited by EPA n3      Inhibited by EPA n3 
 
   Prostaglandin E2   Leukotriene B4 

PGE2     LTB4 

INFLAMMATION   INFLAMMATION 

 
 

               Pain       Pain 
1) There is a general belief among doctors that patients with arthritis need 
nonsteroidal anti-inflammatory drugs (NSAIDs). This is because the pain of arthritis 
is primarily caused by PGE2, which is derived from the omega-6 fatty acid 
arachidonic acid through the activity of the enzyme COX. NSAIDs inhibit the COX 
enzyme. 
 
2) However, NSAIDs increase the risk for cardiovascular events. 
 
3) Fish oils contain a natural inhibitor of COX, reduce reliance on NSAIDs, and 
reduce cardiovascular risk.  
 
4) Omega-6s (n6) and omega-3s (n3) are dietary essential fatty acids which 
cannot be synthesized endogenously.  

 
5) Diets in industrialized Western countries are generally abundant in n6 PUFAs 
and poor in n3 PUFAs.  
 
6) “Because Western diets are typically low in LC n3 PUFAs, substantial increases 
in tissue LC n3 can be achieved by taking a fish oil supplement.” 
 
7) It is unlikely that one can consume the amount of fish required to achieve 
anti-inflammatory doses (minimum of 2.7 g/day) of LC n3 PUFAs. 
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8) “The conversion of C18 n3 PUFAs [such as flax oil] to C20 and C22 n3 PUFAs 
[fish oil] occurs relatively inefficiently in humans, and so vegetable sources of 
dietary n3 PUFAs alone fail to achieve the tissue levels seen with fish oil.” 
 
9) “EPA [fish oil omega-3] is both an inhibitor of AA metabolism and an alternate 
substrate for COX.” 
 
10) “EPA [fish oil omega-3] also inhibits the metabolism of arachidonic acid into 
leukotriene B4 by LOX enzymes, which NSAIDs do not do. Consequently, EPA fish 
oil is superior to NSAIDs in creating an anti-inflammatory effect.” 
 
11) NSAIDs increase the synthesis of tumor necrosis factor (TNF) alpha which 
causes both inflammation and cartilage degradation. In contrast, EPA fish oil 
inhibits TNF alpha. 

 
12) “The anti-inflammatory dose of fish oil requires delivery of 2.7 g or more of 
LC n3 PUFAs daily.” [Very Important] 

 
13) A daily intake of less than 2.7 g EPA plus docosahexaenoic acid (DHA) is 
“insufficient for an anti-inflammatory effect.” [Very Important]  
  
14) Symptomatic improvement from fish oil supplementation can take 2–3 
months, and “it is important that potential users understand that this delay exists.”
   
15) Patients should also reduce ingestion of n6 PUFA by substituting olive oil for 
vegetable oils.    
 
16) “At anti-inflammatory doses, cod liver oils, which are rich in the fat-soluble 
vitamins A and D, contain more vitamin A than recommended intakes.” Vitamin A 
has been associated with reduced bone density and increased risk for hip fracture. 

 
17) Vitamin A toxicity is not a problem with anti-inflammatory doses of fish body 
oils because they contain very little vitamin A. [Important] 
 
18) “Fish oil (obtained from the body of the fish) is preferable to cod liver oil, 
which can deliver undesirable amounts of vitamin A at anti-inflammatory doses.”    
 
19) “The odour of fish oil can be minimized by keeping fish oil refrigerated once 
open.” 
 
20) “Because most anti-inflammatory drugs can have adverse effects on the 
fetus, they are generally withdrawn during pregnancy and lactation.”  
 
21) LC n3 PUFAs are strongly represented among neural lipids, and neural 
development is particularly active in utero and during infancy.  
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22) “There is a dramatic fall in maternal plasma DHA in the immediate 
postpartum period.” 
 
23) “There is no evidence of harm at supplementation levels of at least 2.7 g/day 
of LC n-3 PUFAs” during pregnancy.   
24) “Within the Western context, fish oil supplements have not been associated 
with an increased bleeding tendency, even in patients taking aspirin or warfarin for 
antithrombotic effect.” 
 
25) “Methylmercury is an industrial contaminant that accumulates in long-lived 
fish (e.g. swordfish, marlin, sea perch, shark).”  

 
26) “Methylmercury is a neurotoxin that impairs neural development, especially in 
the foetus and infants.”  

 
27) Fish consumption is associated with increased blood and urine mercury.  

 
28) “Properly processed fish oils contain very little mercury.”  
 
29) “Chlorinated biphenyls (PCBs) are byproducts of industrial synthesis of 
organic chemicals. They are structurally related to dioxins and are potentially toxic.” 
 
30) PCBs are poorly biodegradable and they accumulate in the land and marine 
food chains.  
 
31) Polybrominated biphenyl (PBB) fire retardants are similar to PCBs.  

 
32) “Halogenated biphenyls can be removed from fish oils by molecular distillation 
and should be present at low levels in good quality products.”   
 
33) There is a “striking reduction in cardiac mortality and, in particular, sudden 
cardiac death seen with fish oil and diets rich in n3 PUFAs.” 
 
34) Increased LC n3 PUFA intake reduce annualized death rates better than statin 
drugs. “That fish oil is not used more widely to manage cardiovascular risk appears 
to reflect more the influence of pharmaceutical product marketing on the practice of 
‘evidence-based medicine’ than the merits of fish oil relative to those of commonly 
used proprietary agents.” [Very Important]  
   
35) “In a medical environment in which messages molded by pharmaceutical 
interests stress the 'need' for NSAIDs, prescribers should consider the NSAID-
sparing effects, the lack of serious side effects and the positive health benefits of 
fish oil.”  
 
36) “Although modest increases in intake of n3 LC PUFAs can reduce 
cardiovascular risk, relatively large doses (more than 2.7 g/day EPA plus DHA) are 
required for anti-inflammatory effects.” 
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 A meta-analysis of the analgesic effects of omega-3 polyunsaturated 

fatty acid supplementation for inflammatory joint pain 
 

Pain 
May 2007, 129(1-2), pp. 210-223 

 
Robert J. Goldberg and Joel Katz  
 
Abbreviations:  
ALA Alpha-linolenic acid 
 18 carbon long omega-3 plant fatty acid 
EPA Eicosapentaenoic acid 
 20 carbon long omega-3 fish fatty acid 
DHA Docosahexaenoic acid 
 22 carbon long omega-3 fish fatty acid 
LA Linoleic acid 
 18 carbon long omega-6 plant fatty acid 
AA Arachidonic acid 
 20 carbon long omega-6 animal fatty acid 
 
KEY POINTS FROM DAN MURPHY 
 
1) “Between 40% and 60% of Americans use complementary and alternative 
medicine to manage medical conditions, prevent disease, and promote health and 
well-being.”  
 
2) 33% of those who use complementary medicine cite pain as the primary 
reason. 
 
3) “Supplementation with n-3 PUFAs for 3–4 months reduces patient reported 
joint pain intensity, minutes of morning stiffness, number of painful and/or tender 
joints, and NSAID consumption.” 
 
4) Omega-3 PUFAs are an adjunctive treatment for joint pain associated with 
rheumatoid arthritis, inflammatory bowel disease, and dysmenorrhea.  
 
5) Nonsteroidal anti-inflammatory drugs are associated with gastrointestinal 
bleeding and myocardial infarction. 
 
6) “The typical North American diet is very low in EPA and DHA and conversion is 
limited from dietary alpha-linolenic acid, found in vegetable oils, to EPA and DHA.”  
 
7) Fish oil is a rich source of long-chain n-3 PUFAs EPA and DHA. 

 
8) “In humans, supplementation with fish oil, or EPA/DHA capsules, increases 
the incorporation of n-3 PUFAs into phospholipids, conferring anti-inflammatory 
effects.” 
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9) The therapeutic effects of n-3 PUFAs usually manifest after approximately 
3 months, and “taking n-3 PUFA supplementation for 2 months or less would not 
benefit significantly.” [Important]   
 
10) Studies that provided high-dose (more than 2.7 g/day of EPA and DHA) n-3 
PUFAs showed greater improvements in morning stiffness and number of painful 
and/or tender joints compared to low-dose n-3 PUFAs. 
 
11) “The results of the present meta-analysis support the hypothesis that n-3 
PUFA supplementation improves pain outcomes after three months, particularly 
with respect to patient assessed pain, duration of morning stiffness, number of 
painful and/or tender joints, and [reduced] NSAID consumption.”  
 
12) A minimum of three months of supplementation with a dose of 2.7 g/day of 
EPA and DHA is required to achieve an anti-inflammatory and a therapeutic effect.” 
[Important] 

 
13) “Significant improvements were noted in patient assessed pain and morning 
stiffness among studies providing high-dose but not low-dose n-3 PUFA 
supplementation.” [Important] 

 
14) “Reducing the intake of n-6 fatty acids (e.g., linoleic acid), which are 
metabolized to arachidonic acid and inflammatory eicosanoids, would be expected 
to increase the effectiveness of n-3 PUFA supplements.”  
 
15) EPA/DHA supplements may also be useful for other types of chronic 
inflammatory pain, such as osteoarthritis or chronic back pain. 
 
16) Alpha-linolenic acid [flax seed oil, etc.] is poorly converted to EPA and DHA.  
 
17) This meta-analysis indicates that n-3 PUFA supplementation in patients with 
rheumatoid arthritis or joint pain secondary to inflammatory bowel disease and 
dysmenorrhea, reduces patient assessed joint pain intensity, morning stiffness, 
number of painful and/or tender joints, and reduces NSAID consumption.  
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Omega-3 Fatty Acids for Neuropathic Pain: Case Series 

The Clinical Journal of Pain 
 

February 2010, Vol. 26, No, 2, pp 168-172 
 

Ko GD, Nowacki NB, Arseneau L, Eitel M, Hum A 
The authors are from the University of Toronto, Canada 
 
KEY POINTS FROM DAN MURPHY 
 
1) The benefits of omega-3 fatty acid supplementation are well documented in 
the literature for the prevention and management of a wide variety of health 
conditions including: 
Inflammatory joint pain 
Chronic spinal pain 
Autoimmune disease 
Cardiovascular disease 
Depression  
Fibromyalgia syndrome 
 
2) The probable mechanism for the benefit of omega-3 supplementation in the 
treatment of inflammatory pain is through the suppression of the pro-inflammatory 
eicosanoids (Prostaglandin E2 [PGE2], Leukotriene B4 [LTB4]). 
 
3) This is the first study to assess the use of omega-3 supplements in the 
treatment of neuropathic pain. Neuropathic pain can exist in the absence of pro-
inflammatory eicosanoids. Rather, neuropathic pain is linked to pro-inflammatory 
cytokines (proteins made by immune system cells). 
 
4) These authors present 5 case studies on chronic neuropathic pain patients 
with excellent results. The patients were treated with high oral doses of omega 3 
fish oil (varying from 2400-7200 mg/day of EPA + DHA). Results were excellent 
both subjectively and objectively for all five, which included: 
Cervical radiculopathy 
Thoracic outlet syndrome 
Fibromyalgia 
Carpal tunnel syndrome 
Burn injury 
 
5) No serious adverse effects were reported from taking high oral doses of 
omega 3 fish oil (varying from 2400-7200 mg/day of EPA + DHA).  
 
6) Patients taking Coumadin (or other blood thinners) should slowly begin to 
take omega-3s while monitoring clotting times. 
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7) Because of the blood thinning effects of omega-3s, patients should stop 
taking them 2 weeks prior to surgery, dental work, or invasive procedures such as a 
colonoscopy. 
 
8) Patients taking omega-3s should have their blood analyzed for the  
arachidonic acid (omega-6) (AA) / eicosapentaenoic acid (omega-3) (EPA) ratio. 

AA/EPA 
 
9) “An optimal [AA/EPA] ratio for cardiovascular health is 1.5/1 to 3/1.” 
 
10) The lab analysis of [AA/EPA] is especially important if the patient is taking 
more than 7,500 mg of EPA + DHA per day. 
  
11) “An AA/EPA ratio of 0.5/1 is associated with an increased risk for hemorrhagic 
stroke.” 
 
12) Fish oils should be purified. 
 
13) “A recommended conservative dose is 2,700 mg of EPA + DHA. However, a 
more aggressive approach for more severe pain can be up to 7,500 mg of EPA + 
DHA. This will require serum laboratory tests to monitor AA/EPA ratio.” 
 
14) “Patients should clearly be instructed to take only omega-3 and not omega 
omega-3 to omega-6 to omega-9. The omega-6 fatty acids are pro-inflammatory 
and the use of such products will not help in relieving pain.” 
 
15) Although omega-6 fatty acids are essential, they are already in excess in the 
typical American diet. 
 
16) Pain patients must also reduce their intake of arachidonic acid (omega-6) 
(AA), which is commonly found in red meat and fried foods. 
 
17) The conversion of alpha linolenic acid (ALA) (plant omega-3) to the anti-
inflammatory EPA omega-3 is enhanced with adequate levels of vitamin B6, 
magnesium, and zinc. 
 
18) The conversion of alpha linolenic acid (ALA) (plant omega-3) to the anti-
inflammatory EPA omega-3 is impaired by trans fats and caffeine. 

 
19) “To conclude, the use of omega-3 fatty acids supplements for the treatment 
of neuropathic pain shows promise, on the basis of these case studies.” 
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 1 
Dietary omega-3 fatty acids and risk of type-2 diabetes:  

Lack of antioxidants? 
 

American Journal of Clinical Nutrition 
August 2011; Vol. 94; No. 2; pp. 618-619 

 
Bjarne Osterud 
 

This author cites evidence that increased intake of dietary omega-3 fatty 
acids may increase the risk of type-2 diabetes. 
 

Yet, he also notes that type-2 diabetes “is strongly associated with pro-
inflammatory products,” and therefore omega-3 fatty acids should prevent type-2 
diabetes because they suppress the production of these pro-inflammatory products, 
noting that it “seems difficult to understand why long-chained omega-3 fatty acids 
are associated with [increased] risk of type-2 diabetes.” 
 
 “Intake of omega-3 fatty acids may not always be beneficial because 
incorporation of these polyunsaturated fatty acids (PUFAs) in the cell membranes 
makes the cells more susceptible to oxidation if there is a lack of antioxidants 
where the omega-3 fatty acids are present in the membranes.”  
 
 “Contrary to an anti-inflammatory effect, PUFAs may cause oxidative stress 
whereby the production of pro-inflammatory products is enhanced.” 
 

“Everywhere where PUFAs are present in live material, there is always an 
excess of antioxidants, which are removed when the omega-3 fatty acids are 
refined or when they are isolated. This means that these fatty acids when taken as 
dietary supplements may cause severe oxidation in their local environment in which 
support of antioxidants may be quite low. Omega-3 fatty acids may thereby cause 
oxidative stress and subsequently an increase in pro-inflammatory products known 
to promote type-2 diabetes.” 

 
The lack of type-2 diabetes in native Greenlanders despite their high intakes 

of omega-3 fatty acids in their diet through seal and whale blubber may be credited 
to the fact that “their diet is also rich in natural antioxidants associated with 
omega-3 fatty acids contained in blubber.” 
 

Thus, antioxidants may be required for the anti-inflammatory benefit of 
omega-3 fatty acids in humans. 
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 2 
COMMENTS FROM DAN MURPHY 
 
Over the years a number of other authors have made similar claims as this author: 
increasing the intake of omega-3 fatty acids increases the requirement for 
antioxidants. As examples: 
 

Natural Strategies For Cancer Patients 
Russell Blaylock, MD 

Twin Streams Books, 2003 
 
“The universal problem with polyunsaturated oils, even the good ones, is 
that they oxidize very easily. When an oil oxidizes, it becomes rancid.  
Rancid oils can produce harmful substances (lipid peroxides) and free 
radicals.” p. 134 
 

 
 

Healthy Fats For Life 
Preventing and Treating Common Health Problems with Essential Fatty 

Acids 
Lorna Vanderhaeghe and Karlene Kasrst 

Wiley, 2004 
 

“Research has consistently shown that increased intake of essential fatty 
acids increases the need for antioxidants.” p. 184 
 
When taking essential fatty acids, “increasing your antioxidant 
consumption to prevent free radical damage is very important.” p. 185 
 

••••• 
 
I have always advocated that one should take a combination of antioxidants when 
consuming fish oil. The antioxidant formula I use is a network of exogenous 
antioxidants that help the cell produce the endogenous antioxidant glutathione, 
from the book Nutrition and Immune Function, edited by Phillip Calder, CABI 
Publishing, 2002. It includes a ratio of vitamin E, vitamin C, B2, B6, and B12, plus 
some necessary minerals. The formula is available from Nutri-West  
(800-443-3333), and is called Complete Omega-3 Co-Factors. I advocate 
taking 1 Co-Factor per gram of fish oil consumed. 



Essential Fatty Acid Balancing Blood Work 
For The Life Chiropractic College West Rugby Teams 

 
Eicosanoids are hormones that are derived from 20-carbon long fats. 
 
The eicosanoid hormones derived from the 20-carbon long omega-6 fatty acid 
arachidonic acid are inflammatory. 
 
The eicosanoid hormones derived from the 20-carbon long omega-3 fatty acid 
eicosapentaenoic acid are anti-inflammatory. 
 

Inflammatory Anti-Inflammatory 
Omega-6 Fatty Acids Omega-3 Fatty Acids 

Corn, Soy, Sunflower, Safflower, 
Cottonseed, Peanut, Canola 

Flax 

Grained-out Meat / Eggs Wild Fish and Omega-3 Eggs 
Arachidonic Acid 

(AA) 20:4n-6 
Eicosapentaenoic Acid 

(EPA) 20:5n-3 
 
In their 1996 book Protein Power, physicians Michael Eades, MD, and Mary Eades, 
MD, note: 
 
“Eicosanoids, a gang of at least 100 powerful hormone-like substances that 
control virtually all physiological actions in your body.” 
 
Eicosanoids “are the most powerful agents known to [hu]mans, yet they 
are totally controlled by the diet.” 
 
“The most important thing about eicosanoids is to keep them in balance.” 
 
“...the maintenance of the dynamic balance between the various 
eicosanoids [is] the definition of optimal health.” 
 
In his 2008 book In Defense of Food, Michael Pollen, PhD, notes that the balance of 
eicosanoids is so critical for human heath, wellness, longevity, and peak 
performance that he refers to it as The Theory of Everything. 
 
In his 2008 book Toxic Fat, biochemist Barry Sears. PhD, notes: 
 
“The underlying cause of chronic disease comes from increased production 
of a natural fatty acid called arachidonic acid (AA), which can be incredibly 
toxic at high concentrations. This is the toxic fat that is key to not only 
understanding our obesity epidemic but also providing the linkage between 
obesity and chronic disease.” 
 
“Classic inflammation hurts; silent inflammation slowly kills.” 
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“All forms of inflammation (including silent inflammation) are ultimately 
controlled by a group of hormones known as eicosanoids.”  
 
“It is the balance of eicosanoids in your body that is the ultimate key to 
wellness.”  
 
“All eicosanoids are ultimately derived from dietary fat, in particular the 
polyunsaturated essential fatty acids that must be supplied by the diet.”  
 
“Virtually all chronic diseases can be viewed as a consequence of a 
continuing imbalance of good and bad eicosanoids.” 
 
“The AA/EPA ratio will tell you the extent of silent inflammation in the 
body.” 
 

•••••••••• 
 

Understanding The Numbers 
 

The AA/EPA ratio needs to be between 1.5—4.0/1 
 
 • A ratio above 4/1 is a problem 
 
 • A ratio above 10/1 is a serious problem, unacceptable 
  
 • A ratio above 15/1 is a critical problem 
 
Total EPA should be >4.0% of membrane fatty acids. 
 
Total AA should be < 9.0% of membrane fatty acids. 
 
It is unlikely that one can stay in the optimal ratio zone by taking less than 3,000 
mg of EPA+DHA per day. In his 2014 book Wheat Belly Total Health, cardiologist 
William Davis, MD, notes: 
 
“I advocate an intake of 3,000 to 3,600 mg per day (the dose of combined 
omega-3 fatty acids, EPA and DHA, not fish oil).” 
 
It takes 4 months of supplementation to change the ratios. I advise: 
 
• 3,000 mg/day of EPA+DHA for everyone as a maintenance dose. 
 
• 5,000 mg/day of EPA+DHA if the ratio is above 10/1. 
 
• 7,500 mg/day of EPA+DHA if the ratio is above 15/1. 
 
• 10,000 mg/day of EPA+DHA if the ratio is above 20/1. 
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Cytokines 
 
Cytokines are small proteins that function as singling 
molecules for intercellular communication. 
 
Virtually all nucleated cells can produce cytokines, but 
they are primarily produced by endothelial cells 
(vascular system cells) and macrophages (innate 
immune cells). 
 
Cytokines can be either inflammatory or anti-
inflammatory. The primary inflammatory cytokines are 
Interleukin-1 (IL-1), Interleukin-6 (IL-6), and Tumor 
Necrosis Factor-alpha (TNF-a). 
 
Interleukin-1 plays a central role in the regulation of 
immune and inflammatory responses to infections or 
trauma. 
 
Interleukin-6 is secreted by T cells and macrophages to 
stimulate immune response during infection or after 
trauma, leading to inflammation.  
 
Tumor necrosis factor (cachexin or cachectin) is 
involved in systemic inflammation as a portion of the 
acute phase response. It is produced by macrophages. 
Dysregulation of TNF production is implicated in a 
variety of human diseases, including Alzheimer’s, 
cancer, major depression, and inflammatory bowel 
disease. 
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Cytokines 
 

“Proteins that control inflammation are called cytokines, and 
they regulate every aspect of your biology.” 

 
Balance 

 
Interleukin-6 Interleukin-10 

  
Inflammatory Anti-Inflammatory 

  
Decay Regenerative 

Degenerative Restorative 
 Growth 
  
 “is the master chemical for repair 

and growth.” 
  
  
 “is the key because growth is the 

magic you are after” 
  
 It’s effect is to build a “stronger, 

healthier, younger body.” 
 

Triggers 
 

Inflammatory Diet (O-6/O-3) Regular Vigorous Exercise 
Ageing  

Chronic Stress  
Being Sedentary  

  
A burst of IL-6 is not bad because It triggers the release of IL-10 

It is the slow steady low-grade 
secretion, trickle, of IL-6 that is 

bad because 

It does not trigger the release of 
IL-10 

  
 Low Level Laser Therapy 
 Chiropractic Adjustment 
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Omega-3 fatty acids and synovitis in osteoarthritic knees 

 
Nature Reviews Rheumatology 

April 2012 [epub] 
 
Leslie G. Cleland and Michael J. James 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “Recently reported associations between synovitis, cartilage damage and 
plasma levels of omega-3 and omega-6 fatty acids in patients with osteoarthritis 
suggest that fish oil supplements might be beneficial additions to the therapeutic 
regime in this disease.” 

 
2) Osteoarthritis (OA) is characterized by degeneration and loss of articular 
cartilage, and accompanying synovial inflammation (synovitis). 

 
3) Synovitis can cause swelling, tenderness and restricted movement in OA 
patients. 

 
4) In OA, inflammatory cytokines (IL-1B, TNF, IL-6) amplify the pathophysiologi-
cal processes that result in joint damage. 

 
5) In OA, low-grade inflammation influences the long-term outcomes in patients. 

 
6) Treatments that safely reduce the inflammation underlying cartilage 
degeneration in OA are important. 

 
7) Plasma levels of long chain omega-6 (n-6) and omega-3 (n-3) fatty acids 
correlate with MRI evidence of synovitis in the knees of patients with OA. 

 
8) The inflammatory effects of omega-6 eicosanoids derived from arachidonic 
acid are greater than the anti-inflammatory effects derived from the omega-3 fatty 
acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). 
 
9) The “availability of arachidonic acid for production of inflammatory 
eicosanoids could be a predisposing factor for synovitis in early OA.” [Key Point] 
 
10) The n-6 (AA) and n-3 (EPA) fatty acid ratios could be more important than 
the absolute amounts of these fatty acids. 
 
11) “EPA and DHA reduced expression of degradative enzymes and inflammatory 
cytokines.” 
 
12) Long-term fish oil treatment at anti-inflammatory doses inhibits prostaglandin 
E2 synthesis. 
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 2 
13) Established benefits for omega-3-rich supplements in patients with 
rheumatoid arthritis include: 
 
• Reduced symptom severity  
 
• Increased remission 
 
• Improvement in markers of cardiovascular risk 
 
• Decreased use of NSAIDs 
 
14) “The reduced use of NSAIDs is important as these drugs—whilst providing a 
prompt analgesic effect—have not been shown to improve long-term outcomes in 
RA, and their use can distract clinicians from prescribing more effective long-term 
disease-suppressing agents.”  

 
15) “Moreover, NSAIDs are associated with an increased risk of potentially life-
threatening gastrointestinal bleeding and serious thrombotic cardiovascular events, 
including myocardial infarction and stroke.” [Important] 
 
16) “The NSAID-sparing effect and the direct collateral cardiovascular benefits are 
important potential advantages of fish oil use for long-term analgesia in a disease 
such as osteoarthritis.” 

 
17) Treatment with omega-3 fatty acids “has the potential to play a key part in 
the management of patients with osteoarthritis.” 

 
18) The omega-3 fats in dietary fish oil, EPA and DHA, inhibit the omega-6 fatty 
acid arachidonic acid cascade into the inflammatory prostaglandins and leukotrienes 
such as PGE2 and LTB4.  
 
19) “Competitive inhibition of arachidonic acid metabolism by EPA and DHA could 
reduce inflammation, pain and synovitis.”  

 
20) EPA and DHA suppress chondrocyte metalloproteinases production, and 
dietary fish oil has a protective effect on cartilage and subchondral bone in OA. 
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Omega-6 

Arachidonic Acid 
(AA) 

Inhibited By 
  Omega-3 
  EPA/DHA 

Inflammatory Prostaglandins 
PGE2 
LTB4 

 
 
 

Pain 
Synovitis      Swelling 

Neutrophil Activation 
 
 
 

Inflammatory Cytokines Production 
IL-1B 
TNF 
IL-6 

 
 
 

Chondrocyte    Inhibited By 
     Metalloproteinases      Omega-3 

Activation       EPA/DHA 
 
 
 

Cartilage Degradation 
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Natural anti-inflammatory agents for pain relief

Surgical Neurological International
December 2010

Joseph C. Maroon, Jeffrey W. Bost, and Adara Maroon
Department of Neurosurgery, University of Pittsburgh Medical Center, Pittsburgh,
PA, and Vanderbilt University, Nashville, TN

FROM ABSTRACT:

The use of both over-the-counter and prescription nonsteroidal medications is
frequently recommended in a typical neurosurgical practice. But persistent long-
term use safety concerns must be considered when prescribing these medications
for chronic and degenerative pain conditions.

Although nonsteroidal medications can be effective, herbs and dietary supplements
may offer a safer, and often an effective, alternative treatment for pain relief,
especially for long-term use.

SIDE EFFECTS OF STEROID DRUGS:
Increased Infection Dermatitis Fluid retention Hyperglycemia

Mood Changes Hypertension Stomach Ulcers Osteoporosis
Cataracts Increased Appetite Weight Gain Depression

Impaired Wound
Healing

Adrenal
Suppression

Fat Deposits
Upper Back-Stomach

Fat Deposits
Face-Chest

THESE AUTHORS ALSO NOTE:

“In most cases, the genesis of pain is inflammatory, regardless of the
etiology.”

This inflammation has 2 primary causes:
1) Inflammatory hormones (PGE2, LTB4, etc.)

[derived from the omega-6 fatty acid arachidonic acid]
2) Inflammatory cytokines (interleukin ((IL))-1a, IL-1b, IL-6 and tumor necrosis 

factor ((TNF-a)).
[proteins that are derived form the immune system cells]

“The use of non-steroidal anti-inflammatory drug (NSAID) medication is still
the mainstay of most classically taught clinicians for joint and spine related
inflammatory pain, despite their commonly known side effects.”

The pro-inflammatory cytokines stimulate the production of the pro-
inflammatory hormone prostaglandin E2 (PGE2).
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2
NSAIDs’ ability to interfere with the production of prostaglandin E2 (PGE2) is

the major mechanism for the anti-inflammatory success of these drugs.

INFLAMMATORY PATHWAYS

“Prostaglandins act as short-lived localized hormones that can be released by
any cell of the body during tissue, chemical, or traumatic injury, and can induce
fever, inflammation, and pain, once they are present in the intercellular space.”

Thromboxane hormones increase the inflammatory response.

“A major component of the inflammatory pathway is called the arachidonic
acid pathway because arachidonic acid is immediately released from traumatized
cellular membranes.”

Cell membrane trauma releases arachidonic acid. Arachidonic acid is then
transformed into the pro-inflammatory hormones prostaglandins and thromboxanes
through the enzymatic action of cyclooxygenase.

“Nonselective NSAIDs’ major side effects include significant gastrointestinal
upset, gastritis, ulceration, hemorrhage, and even death. By blocking COX-1, which
also normally acts to protect the gastrointestinal mucosa, nonselective NSAIDs and
aspirin can cause significant gastric tissue damage.”

“NSAIDs can delay muscle regeneration and may reduce ligament, tendon,
and cartilage healing.”

NSAIDs also have adverse effects on kidney function. “The National Kidney
Foundation asserts that approximately 10% of kidney failures per year are directly
correlated to substantial overuse of NSAIDs.”

Selective COX-2 inhibiting NSAIDs were thought to reduce inflammatory pain
without enhancing GI bleeding.  Celebrex was FDA approved in 1998, followed by
the approval of Vioxx and Bextra in 1999. These drugs “quickly became the
mainstay for the treatment of chronic pain conditions related to inflammation.”

On September 30, 2004, Vioxx was withdrawn because it “doubled the risk of
serious thromboembolic events, including myocardial infarction.”

Natural compounds for inflammation

“Because of the significant side effect profiles of steroidal and NSAID
medications, there is a greater interest in natural compounds, such as dietary
supplement and herbal remedies, which have been used for centuries to reduce
pain and inflammation.”
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3
Nuclear Factor kappa-B (Nf-kB) controls the transcription of DNA for the

perpetuation of the inflammatory immune response. “It acts as a switch to turn
inflammation on and off in the body.”

“Plant- and animal-derived nutraceutical preparations have been used for
hundreds and even thousands of years to obtain effective pain relief. Herbal
medications are becoming increasingly popular because of their relatively few side
effects.”

“The US governmental agencies, through the FDA and others, routinely
inspect the manufacture of vitamins or supplements made in this country, as they
do for any other food product.”

“Products such as omega-3 essential fatty acids (EFAs) (O3) do have strong
scientific support to be considered as an alternative and/or complementary agent to
NSAIDs. Published studies have shown the effectiveness of O3 to successfully treat
spine-related pain.”

Omega-3 EFAs (fish oil)

The use of fish oil for the treatment of muscular, skeletal, and discogenic
diseases, can be traced back to the late 18th century.

“Research has shown that the omega-3 polyunsaturated fatty acids are some
of the most effective natural anti-inflammatory agents available.” [7 references]

“With the discovery that vascular inflammation is the underlying cause of
coronary artery disease, fish and fish oil supplements are now recommended by the
American Heart Association for the prevention of this disease.”

“Countries that have the highest fish consumption also have a lower incidence
of neurodegenerative disease and depression.”

“The biological basis for the effectiveness of fish oil in treating arthritis has
been well documented with many positive clinical studies, when compared to
traditional pharmaceutical anti-inflammatory agents.”

“The active ingredients in fish oil, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), enhance the conversion of COX to prostaglandin E3. A
natural anti-inflammatory agent, prostaglandin E3 competitively inhibits the effects
of the arachidonic acid conversion to prostaglandin E2, a highly inflammatory
substance.”

“Prostaglandin E3 also inhibits the synthesis of TNF-a and IL1b, both of which
are inflammatory cytokines.”
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 “The EPA and DHA can inhibit the 5-LOX pathway, which converts
arachidonic acid to inflammatory leukotrienes.”

When EPA and DHA are incorporated into articular cartridge chondrocyte cell
membranes, there is a dose-dependent decrease in the expression and activity of
the enzymes that degrade cartilage.

Omega-3 EFA, found in fish oil, can directly reduce the degenerative enzymes
and reduce the inflammation in synovial cartilage.

Belching may occur if fish oil supplements are not taken with meals.

“Persons on a regimen of anticoagulant medications should not take omega-3
EFAs because of the possibility of increasing the bleeding potential.”

White willow bark

Bark from the white willow tree has analgesic and antipyretic properties.

Salicin from white willow bark is converted to salicylic acid by the liver and is
considered to have fewer side effects than aspirin.

White willow bark should “not be used in children (to avoid the risk of Reye’s
syndrome), or in patients with peptic ulcer disease, poorly controlled diabetes,
hepatic or renal disorders, or other conditions in which aspirin would be
contraindicated. The usual dose of white willow bark is 240 mg/day.”

Curcumin (turmeric)

“Curcumin is a naturally occurring yellow pigment derived from turmeric, a
flowering plant of the ginger family. It has traditionally been used as a coloring and
flavoring spice in food products. Curcumin is an anti-inflammatory agent, and has
antioxidant, anti-inflammatory, and antineoplastic effects.”

Curcumin is known to inhibit inflammation by suppressing NF-kB and COX
enzymes, and “it may be considered a viable natural alternative to nonsteroidal
agents for the treatment of inflammation.”

“The usual dosage of standardized turmeric powder is 400–600 mg taken
three times per day.”

Green tea

Green tea has cardiovascular and cancer preventative characteristics due to
its antioxidant properties; its use in the treatment of arthritic disease as an anti-
inflammatory agent is more recent.
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The constituents of green tea include polyphenolic compounds called

catechins; epigallocatechin-3 galate is the most abundant catechin in green tea.

Epigallocatechin-3 galate inhibits NF-kB and the production of pro-
inflammatory cytokines.

Green tea inhibits the aggrecanases that degrade cartilage.

Green tea has both anti-inflammatory and chondroprotective effects.

Increased green tea consumption in Asia may lead to significant
cardiovascular, neuroprotective and cancer prevention properties.

The recommendation for green tea consumption is 3–4 cups a day, or green
tea extract dosage of 300–400 mg a day.

Pycnogenol (maritime pine bark)

“Pycnogenol is derived from the bark of the maritime pine tree and has been
used for more than 2000 years.”

Pycnogenol is helpful for wound healing, treating scurvy, healing of ulcers,
and reducing vascular inflammation.

Pycnogenol contains a potent blend of active polyphenols, which includes
catechin, taxifolin, procyanidins, and phenolic acids. It is one of the most potent
antioxidant compounds currently known.

Pycnogenol inhibits NF-kB production of pro-inflammatory cytokines.

“Studies have shown that pycnogenol is 50–100 times more potent than
vitamin E in neutralizing free radicals and that it helps to recycle and prolong the
activity of vitamins C and E.”

“Studies have shown pycnogenol to be effective in reducing blood pressure
and reducing the risk of venous thrombosis by its effect on vascular endothelium.
The usual dosage is 100–200 mg daily.”

Because pycnogenol enhances immune system function, it should not be
taken by patients who are being treated with immunosuppressants or by those
receiving corticosteroid drugs, both of which have the opposite effect on the
immune system.

Boswellia serrata resin (Frankincense)

Boswellia possesses anti-inflammatory, anti-arthritic, and analgesic
properties.
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Boswellia can inhibit the leukotriene biosynthesis, thus affecting various
inflammatory diseases that are perpetuated by leukotrienes.

Clinically, Boswellia is used in the treatment of degenerative and
inflammatory joint disorders.

“A combination of Boswellia and curcumin showed superior efficacy and
tolerability compared with nonsteroidal diclofenac for treating active osteoarthritis.”

“Boswellia typically is given as an extract standardized to contain 30-40%
boswellic acids (300-500 mg two or three times/day).”

Resveratrol

Resveratrol is a plant-based polyphenol molecule that is found in many
different plant sources, but the skins of red wine grapes are believed to have the
highest concentration.

In plants, resveratrol protects the plant from infection, excessive UV radiation
and aids in general plant defense.

“Resveratrol has also been found to have significant anti-mutation, anti-
inflammatory, antioxidant and DNA protective actions, when consumed by animals
and humans.”

“Most of the active research with resveratrol has been done in neuro and
cardioprotection, but several studies are being reported on resveratrol’s use for
arthritic joint pain.”

Resveratrol inhibits NFkB and the production of pro-inflammatory cytokines.

The typical dose for Resveratrol is 50 to 500 mg daily.

Uncaria tomentosa (cat’s claw)

The bark of cat’s claw is used to treat arthritis, bursitis, and intestinal
disorders. The active ingredients appear to be polyphenols (flavonoids,
proanthocyanidins, and tannins), alkaloids, and sterols.

Cat’s claw inhibits NFkB and the production of pro-inflammatory cytokines.

“Cat’s claw can be consumed as a tea (1000 mg root bark to 8 oz water), or
as a dry, standardized extract in a capsule (20-60 mg daily).”
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Capsaicin (chili pepper)

Capsicum accentuates chili’s stinging pungency.

“Capsaicin produces highly selective regional anesthesia by causing
degeneration of capsaicin-sensitive nociceptive nerve endings which can produce
significant and long-lasting increases in nociceptive thresholds.”

Capsaicin inhibits NF-kB, thus producing an anti-inflammatory effect.

CONCLUSIONS

Anti-inflammatory agents such as NSAIDs “can have undesirable side effects
such as gastric ulceration and, infrequently, myocardial infarction and stroke.”

“For centuries, natural anti-inflammatory compounds have been used to
mediate the inflammatory process and often with fewer side effects [than NSAIDs].”

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
PLA2 = Phospholipase A2 (the enzyme that cleaves AA from the cell membrane 

following trauma / injury)
AA = Arachidonic Acid (an omega-6 fatty acid commonly found in cell 

membranes)
LOX = Lipoxygenase (the enzymes that converts AA into pro-inflammatory LT 

hormones)
COX = Cycloxygenase (the pro-inflammatory enzymes that convert AA into the

pro-inflammatory PG and TXA hormones)
LT = Leukotrienes
TXA = Thromboxanes
PG = Prostaglandins

Interleukin-1a = IL1a (a pro-inflammatory cytokine protein)
Interleukin-1b = IL1b (a pro-inflammatory cytokine protein)
Interleukin-6 = IL6   (a pro-inflammatory cytokine protein)

Tumor Necrosis Factor alpha = TNFa (a pro-inflammatory cytokine protein)

NF-kB= Nuclear Factor kappaB (pro-inflammatory protein that lives in the cell 
cytoplasm)

IkB = Inhibitory kappaB ( a protein that when attached to NFkB inhibits its 
pro-inflammatory influence; consequently it’s an anti-inflammatory 
protein)

IkBK = Inhibitory kappaB Kinase (an enzyme that cleaves NFkB away from its 
inhibitory Ikb protein, allowing NFkB to cross into the nucleus and 
activate the genes that produce pro-inflammatory cytokines)

CK = Cytokines (pro-inflammatory proteins made by immune system cells)

EPA = Eicosapentaenoic Acid (anti-inflammatory omega-3 fatty acid)
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Health for Life 
 

Your Lifestyle, Your Genes, And Cancer 
 

Robert A Weinberg, PhD and Anthony L Komaroff, MD 
 

Newsweek 
June 23, 2008 

 
“If we grew thinner, exercised regularly, avoided diets high in red meat 
(substituting poultry, fish, or vegetable sources of protein) and ate diets high in 
fruits and vegetables, and stopped using tobacco, we would prevent 70% of all 
cancers.” 
 
“What is it about our lifestyle that raises the risk of many types of cancer? The main 
culprits seem to be the Western diet, obesity and physical inactivity.” 
 
The Western diet stimulates the growth of cancer cells. 
 
“Cancer is ultimately a disease of malfunctioning genes.” During the course of our 
life, genes are damaged. “It is these mutated genes that drive most cancers.” 
 
“What causes the various genetic changes that lead to cancer? Mutation-inducing 
chemicals—mutagens—in our environment can do so.” 
 
“Most cancer-inducing mutations occur when cells damage their own genes 
accidentally. Each of our cells continuously produces mutation-inducing chemicals 
as byproducts of its normal metabolism. When our cells generate energy by 
converting oxygen into water, modified oxygen molecules called ‘oxygen radicals’ 
are produced. These radicals strike wildly at all the molecules in our cells, including 
the DNA of our genes. Although our cells have the ability to repair this damage, the 
protection is not perfect, and so mutations and mutant genes accumulate as we 
grow older.” 
 
Mutations alone are insufficient to cause cancer, and something from outside the 
cancer cell is required to fan the flames. 
 
Inflammation may be the link between obesity and cancer.  
 
“What does inflammation have to do with obesity? Fat cells release inflammatory 
chemicals [cytokines, which tell stem cells to begin multiplying; and insulin-like 
growth factor, which inhibits the action of cells suicide genes, apoptosis] into the 
circulation that can stimulate the growth of cancer cells. The more overweight we 
are, the greater the level of inflammatory signals.” 
 
Regular exercise lowers levels of cancer causing chemicals (cytokines), even when 
the exercise does not reduce weight. Regular exercise protects against cancer. 
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The effects of vitamin D deficiency in athletes.
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Abstract
Vitamin D acts to maintain calcium and phosphate homeostasis within the body. It is now
estimated that 1 billion people worldwide are vitamin D deficient. This problem is particularly
important to athletes of all ages, as vitamin D plays a significant role in bone health, immune
function, and physical performance. In the deficient state, the athlete may be at an increased risk
for potential problems such as stress fractures, respiratory infections, and muscle injuries. The
purpose of this article is to examine vitamin D deficiency and review its relationship to the
athlete.
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BACKGROUND:

PURPOSE:

STUDY DESIGN:

METHODS:

RESULTS:

Am J Sports Med. 2015 May;43(5):1241-5. doi: 10.1177/0363546514567297. Epub 2015 Feb 3.

Vitamin D profile in National Football League players.
Maroon JC , Mathyssek CM , Bost JW , Amos A , Winkelman R , Yates AP , Duca MA , Norwig JA .

Department of Neurosurgery, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania,
USA.
Department of Neurosurgery, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania,

USA bostj@upmc.edu.
University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, USA.
Pittsburgh Steelers Football Club, Pittsburgh, Pennsylvania, USA.

Abstract
By maintaining phosphate and calcium homeostasis, vitamin D is critical for

bone health and possibly physical performance. Hence, vitamin D is important to athletes. Few
studies have investigated vitamin D levels in relation to fractures and performance in athletes,
and no published study has included a multiracial sample of professional American football
players.

To assess vitamin D levels, including the prevalence of vitamin D
deficiency/insufficiency, in professional American football players and to evaluate the association
of vitamin D levels with race, fracture history, and the ability to obtain a contract position, which
may be a marker for athletic performance.

Cohort study; Level of evidence, 3.

Serum vitamin D levels of 80 professional football players from a single team in the
National Football League were obtained during the 2011 off-season (mean age, 26.5±3.7 years;
black, n=67 [84%]). These levels were used to compare injury reports from the 2011-2012 and
2012-2013 seasons. Statistical analyses were performed to test if vitamin D levels were related
to race, fracture history, and the ability to obtain a contract position.

Mean vitamin D level was 27.4±11.7 ng/mL, with significantly lower levels for black
players (25.6±11.3 ng/mL) versus white players (37.4±8.6 ng/mL; F 1,78=13.00, P=.001). All
athletes who were vitamin D deficient were black. When controlling for number of professional
years played, vitamin D levels were significantly lower in players with at least 1 bone fracture
when compared with no fractures. Players who were released during the preseason because of

Abstract
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CONCLUSION:
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either injury or poor performance had significantly lower vitamin D levels than did players who
played in the regular season.

Black professional football players have a higher rate of vitamin D deficiency
than do white players. Furthermore, professional football players with higher vitamin D levels
were more likely to obtain a contract position in the National Football League. Professional
football players deficient in vitamin D levels may be at greater risk of bone fractures.

© 2015 The Author(s).
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Vitamin D Profile in National Football League Players 

 
American Journal of Sports Medicine 

February 3, 2015; Vol. 43, No. 5; pp. 1241  
 
Joseph C. Maroon, Christina M. Mathyssek, Jeffrey W. Bost, Austin Amos, Robert 
Winkelman, Anthony P. Yates, Mark A. Duca and John A. Norwig 
Department of Neurosurgery, University of Pittsburgh Medical Center 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “Vitamin D deficiency is epidemic, with an estimated 1 billion people 
worldwide affected.” 
 
2) “Low vitamin D levels are well established in the general population and have 
wide-ranging adverse health effects that involve every organ system.”  
 
3) “Both deficient and insufficient vitamin D levels have been associated with a 
greater rate of cardiac morbidity and mortality.” 
 
4) “Vitamin D levels <20 ng/mL are associated with a risk increase of 30% to 
50% for developing colon, prostate, and breast cancer, as well as with an increased 
mortality from these cancers.” 
 
5) “Increased rates of depression, suicide rates, and many autoimmune 
diseases—including type I diabetes, multiple sclerosis and rheumatoid arthritis—are 
also associated with low vitamin D levels.” 
 
6) “Vitamin D has a key role in maintaining a healthy musculoskeletal system.” 
 
7) “Vitamin D is critical for bone health and possibly physical performance.” 
 
8) “Phosphate imbalance, as induced by low vitamin D, was shown to cause 
muscle weakness, which can be reversed with vitamin D supplementation.” 
 
9) “There is a direct effect of vitamin D on the muscle cells via the vitamin D 
receptor that induces new protein synthesis.” 
 
10) The commonly used categorization of vitamin D by measuring 25(OH)D levels 
is: 
 
• <20 ng/mL    deficiency  
 
• 20 and 32 ng/mL  insufficiency 
 
• >32 ng/mL   adequacy  
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 2 
11) Risk factors for vitamin D deficiency and insufficiency occur from: 
 
• Diminished sun exposure and absorption of ultraviolet B (UVB) radiation 
(wavelengths 290-315 nm)  
 
• Limited UVB skin absorption by training or working indoors, living in northern 
latitudes, having darker skin pigmentation, consistently covering the body, or using 
UVB ray–blocking sunscreen. 
 
12) Vitamin D deficiency is well documented in certain risk groups: 
 
• Children 
• Elderly 
• Women wearing burkas   
• Obesity 
• Darker skin 
 
13) “This study is one of the first to describe vitamin D levels in professional 
football players and to assess vitamin D levels in relation to the ability to obtain a 
contract position, which may be a marker for athletic performance.” 
 
14) Serum vitamin D levels of 80 professional football players in the National 
Football League were obtained. 
 
15) “Professional football players with higher vitamin D levels were more likely to 
obtain a contract position in the National Football League.”  
 
16) “Vitamin D levels were significantly lower in players with at least 1 bone 
fracture when compared with no fractures.” “Professional football players deficient 
in vitamin D levels may be at greater risk of bone fractures.” 
 
17) FINDINGS: 
 
• “The serum vitamin D levels ranged from 8 to 59 ng/mL, with 68.8% of the 
team having vitamin D levels that were less than adequate.”  
 
• The mean vitamin D level was 30.3 in nonblack players and 20.4 ng/mL in 
black players.  
 
• Players who had at least 1 muscle injury throughout the prior season had 
significantly lower vitamin D levels than did players with no muscle injury during 
the same time frame. 
 
18) “Dark skin is a known risk factor for low vitamin D levels owing to inhibited 
UVB absorption and the increased amount of melanin skin pigmentation.” 
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 3 
19) “The black athletes had significantly lower vitamin D levels than did whites 
and had a much higher rate of deficient or insufficient vitamin D levels.” “We found 
vitamin D deficiency and insufficiency to be significantly greater among black 
football players as compared with white players.” “All athletes with vitamin D levels 
categorized as deficient were black, as were 91% of the athletes with insufficient 
vitamin D levels.” 
 
20) Athletes with adequate vitamin D levels had played significantly more NFL 
seasons than athletes with deficient levels.  
 
21) The 21 players who were released during the preseason had significantly 
lower vitamin D levels when compared with the players who made the team. 
 
22) “Low vitamin D was associated with an increased number of bone fractures 
and being released during preseason play.” 
 
23) As bad as this study is, the players’ vitamin D levels were higher than that of 
the general population of men. “Despite the healthier vitamin D profile in our 
sample when compared with that of the general population, a substantial number of 
professional football players were still vitamin D deficient, and the majority was 
vitamin D insufficient.” 
 
24) “Players who were released before the official season started and hence did 
not make the roster had significantly lower vitamin D levels than did players who 
made the team. This finding suggests an association between vitamin D levels and 
suboptimal performance.” 
 
25) Studies show higher vitamin D levels increase muscle power and force.   
 
26) “Low vitamin D levels were associated with a higher risk of getting released 
during preseason, possibly indicating poorer performance.” 
 
27) “Routine monitoring and optimization of vitamin D levels should be considered 
as part of the routine care of NFL players, with special attention to black athletes.” 
 
COMMENTS FROM DAN MURPHY 
 
We have reviewed articles suggesting that those with insufficient levels of vitamin D 
should supplement with 20,000 IU of D3 for 3-6 months, then a maintenance dose 
of 5,000 IU daily: 
Article Review 38-11: What We Have Learned About Vitamin D Dosing? 
 
• An optimal level of vitamin D may be 50-70 ng/mL. 
 
• An optimal anti-cancer level of vitamin D may be 60-80 ng/mL. 
Article Review 22-12: Vitamin D Supplement Doses and Serum 25-
Hydroxyvitamin D in the Range Associated with Cancer Prevention 
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Is Vitamin D Deficiency associated with Non Specific Musculoskeletal 

Pain? 
 

Global Journal of Health Science 
 

Vol. 5, No. 1; 2013; pp. 107-111 
 
Mahnaz Abbasi, Sima Hashemipour, Fatemeh Hajmanuchehri, Amir Mohammad 
Kazemifar 
From the Metabolic Diseases Research Center, Qazvin University of Medical Science, 
Iran. This study evaluated 65 adult patients living in Iran. 
 
The aim of this study is evaluation of the association of musculoskeletal pain with 
vitamin D deficiency and the response of the patients to vitamin D supplementation.  
 
KEY POINTS FROM THIS STUDY: 
 
1) Vitamin D deficiency is common worldwide. 
 
2) Vitamin D deficiency is associated with non-specific musculoskeletal pain.  
 
3) “Treatment with vitamin D can relieve the pain in a majority of the patients 
with vitamin D deficiency. Lack of response can be due to an insufficient increase in 
serum vitamin D concentration.” 
 
4) There are physiologic differences in the intestinal absorption of vitamin D. 
 
5) “Calcium absorption from the GI is reduced in vitamin D deficiency.” 
 
6) “Mild vitamin D deficiency may produce a variety of musculoskeletal pains 
such as fibromyalgia-like pain, low back pain, and arthralgia.” [Key Point] 
 
7) Those with vitamin D deficiency were treated with 50,000 oral units of vitamin 
D3 per week [averaging 7,143 IU/day] for 12 weeks and 1,000 mg/day 
elemental calcium. Three months after end of the treatment they were reassessed 
for response of their pain to the treatment using the Visual Assessment Score 
(VAS). 
 
8) 95.4% of the patients had vitamin D deficiency (serum 25 (OH) D 
concentration less than 50 nmol/l). [50 nmol/l = 20 ng/ml] 
 
9) In 85.5% of those with vitamin D deficiency, supplementation reduced their 
VAS scores more than 60%.  
 
10) In 75.8% of those with vitamin D deficiency, supplementation completely 
eliminated their pain. 
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 2 
11) Supplementing with vitamin D significantly raised the serum concentrations 
of 25(OH)D, and especially in those who responded favorably to the intervention. 
[This suggests that vitamin D supplementation in higher doses or for 
longer periods may improve musculoskeletal pain in the poorer 
responders]. 
“In patients who respond to vitamin D supplementation, more notable rise in serum 
concentrations of 25(OH)D was detected.” 
 
12) These authors review literature showing: 
• 2003: 93% of patients with musculoskeletal pain have vitamin D deficiency. 
• 2003: 83% of patients with low back pain have vitamin D deficiency. 
• 2010: 63% of patients with musculoskeletal pain have vitamin D deficiency. 
 
13) Dr. Michael Hollick, MD, [the discoverer of the active form of vitamin D] 
proposes the following biological mechanism: 
 
• Low vitamin D causes low GI absorption of calcium.  
• Low calcium increases secretion of parathyroid hormone (PTH). 
• Increased PTH increases bone osteoclast activity. 
• Increased osteoclast activity causes lower bone matrix mineralization. 
• Lower bone matrix mineralization absorbs water. 
• Bone water absorption causes subperiosteal space edema.  
• Subperiosteal space edema produces bone pain. 
 
14) This study “confirmed that vitamin D supplementation can relieve the pain in 
majority of the patients” with musculoskeletal pain. 
 
15) The rise in serum 25 (OH) D concentrations after vitamin D supplementation 
is variable between patients. Therefore, when musculoskeletal pain patients do not 
respond to vitamin D supplementation, their serum levels should be retested to 
assess their effectiveness of that level of supplementation for that individual. 
 
16) It is suggested that the pain associated with vitamin D deficiency is usually 
sensed on the bone or muscle; bone tenderness is noted at the sternum, tibia, 
radius or ulna. Low back, thoracic, shoulder, ribs and pelvic pain is also common in 
those with vitamin D deficiency. 
 
17) The findings of present the study show that vitamin D deficiency is 
widespread and associated with musculoskeletal pain which is relieve with vitamin 
D supplementation; “in pain nonresponders reassessment of serum 25(OH) D 
concentrations is recommended.” 
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What We Have Learned About Vitamin D Dosing? 

 
Integrative Medicine 

Vol. 9, No. 1, Feb/Mar 2010 
 
Joseph Pizzorno, ND, Editor in Chief 
 
BACKGROUND FROM DAN MURPHY 
 
The world standard uses nmol/l, while US standard uses mg/dl. 
 
For vitamin D, to convert mg/dl to nmol/l, divide the mg/dl by 2.5. 
 
For vitamin D, to convert nmol/l to mg/dl, just multiply by 2.5.  
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “Over the past several years, the surprising prevalence of vitamin D 
deficiency has become broadly recognized.” 
 
2) Vitamin D deficiency is linked to: 
Osteoporosis 
Cardiovascular disease 
Cancer  
Autoimmune diseases 
Multiple sclerosis 
Pain 
Loss of Cognitive function 
Decreased strength 
Increased rate of all-cause mortality 
 
3) “Deficiency of vitamin D is now recognized as a pandemic, with more than 
half of the world’s population at risk.” 
 
4) Approximately 50% of the healthy North American population and more than 
80% of those with chronic diseases are vitamin D deficient. 
 
5) 80% of healthy Caucasian infants are vitamin D deficient. [And the rate of 
vitamin D deficiency tends to be greater in African American and Hispanic children]. 
 
6)  Those with vitamin D deficiency experience 39% higher annual healthcare 
costs than those with normal levels of vitamin D. 
 
7) Suggested levels of vitamin D as measured by 25(OH)D3 is: 
Caucasians    125 – 175 nmol/l  = 50 - 70 mg/dl 
Hispanics   100 – 150 nmol/l  = 40 - 60 mg/dl 
African Americans 80 – 120 nmol/l  = 32- 48 mg/dl 
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8) The minimum blood levels of vitamin D [25(OH)D3] is 80 nmol/l (32 mg/dl). 
 
9) Prolonged intake of 10,000 IU of supplemental vitamin D3 “is likely to pose no 
risk of adverse effects in almost all individuals.” 
 
10) The maximum safe levels for vitamin 25(OH)D3 in the blood is 275 nmol/l 
(100 mg/dl). 
 
11) Sarcoidosis patients (and other granulomatous diseases) should not 
supplement with vitamin D because it increases granuloma production increasing 
the risk of hypercalcemia. 
 
12)  A loading dose of supplemental vitamin D3 of 10,000 IU/day for 3 months 
and maintenance dose of 5,000 IU/day “is not enough for most people in northern 
climes.” 
 
13) The loading dose of supplemental vitamin D3 should be about 20,000 IU/day 
for 3 – 6 months with a maintenance dose of 5,000 IU/day. Those taking this 
amount of supplemental vitamin D3 should periodically have their serum 25(OH)D3 
levels measured. 
 
COMMENTS FROM DAN MURPHY 
 
The lab we use to test blood vitamin D3 [25(OH)D3] uses a finger prick analysis: 
ZRT Laboratory  
8605 SW Creekside Pl 
Beaverton, OR 97008 
866-600-1636 
www.zrtlab.com 
Vitamin D Testing Finger prick  
 
 
 
The vitamin D3 my family takes is Complete Hi D3, from Nutri-West (5,000 IU): 

800-443-3333 
The primary researcher on this product was Don Bellgrau, PhD. Dr. Bellgrau is a 
tenured Professor of Immunology and Medicine at the University of Colorado, 
Denver, where he is a Program Leader in Immunology and Immunotherapy at the 
Cancer Center on vitamin D3 supplementation. Dr. Bellgrau has conducted 
experiments with nutrients/vitamin D and immune cells. He has published in over 
100 peer-reviewed articles, including the Journal of Neurooncology, Nature, Clinical 
Immunology, Cancer Research, Cancer Immunology and Immunotherapy, and Cell 
Transplantation. 
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Serum 25-Hydroxyvitamin D Concentrations ≥40 ng/ml Are Associated 

with >65% Lower Cancer Risk: 
Pooled Analysis of Randomized Trial and Prospective Cohort Study 

 
Public Library of Science ONE 

April 6, 2016 
 
Sharon L. McDonnell, Carole Baggerly, Christine B. French, Leo L. Baggerly, Cedric 
F. Garland, Edward D. Gorham, Joan M. Lappe, Robert P. Heaney; 
From the University of California, San Diego, and Creighton University, Omaha, 
Nebraska 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) In 2012, worldwide, there were 14 million new cases of cancer and 8.2 million 
cancer-related deaths. Within the next two decades, the annual number of new 
cancer cases is projected to increase to 22 million. 
 
2) “In the United States, it is estimated that over 1.68 million new cases of 
cancer will be diagnosed in 2016 and almost 600,000 deaths due to cancer will 
occur.” 
 
3) “A total of $125 billion was spent on cancer care in the United States in 2010, 
and is expected to grow to over $150 billion in 2020.” 
 
4) This study assessed a cohort of 2,304 women aged 55 years and older for a 
period of 3.9 years (median). The study included all invasive cancers excluding skin 
cancer. The total person-years in the assessment was 6,414. 
 
5) The vitamin D analysis was done by ZRT Laboratory (Beaverton, OR) or Purity 
Laboratory (Lake Oswego, OR). 
 
6) “Women with 25(OH)D concentrations ≥40 ng/ml had a 67% lower risk of 
cancer than women with concentrations <20 ng/ml.” 
 
7) Conclusions: “25(OH)D concentrations ≥40 ng/ml were associated with 
substantial reduction in risk of all invasive cancers combined.” 
 
8) Over the past 35 years, “multiple epidemiologic studies have found an inverse 
association between serum 25-hydroxyvitamin D [25(OH)D] concentration and the 
risk of many types of cancer including breast, colorectal, and prostate.” 
 
9) For both baseline and mean 25(OH) D, when 25(OH)D was higher, incidence 
rates were lower. Specifically, there was a 77% lower incidence rate of cancer for 
≥40 ng/ml vs. <20 ng/ml for baseline 25(OH)D and a 71% lower incidence rate for 
mean 25(OH)D. 
 

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight



 2 
10) “Those with concentrations of 20–39 ng/ml had 43% lower risk of cancer 
compared to those with concentrations <20 ng/ml.” 
 
11) “We found a clear association between 25(OH)D serum concentration and 
cancer risk, according to multiple types of analyses.”  
 
12) “These results suggest the importance of vitamin D for the prevention of 
cancer.” [Key Point] 
 
13) “Women with 25(OH)D concentrations ≥40 ng/ml had a significantly lower 
risk of cancer (~70%) compared to women with concentrations <20 ng/ml.”   
 
14) “Other studies have found a similar reduction in risk for individual cancers.”  
[10 references]: 
 
• In a hospital-based case control study, women with serum concentrations 
>60 ng/ml had an 83% reduction in breast cancer risk compared to women with 
concentrations <20 ng/ml.  
 
• “A population-based case control study found a 63% lower risk of breast 
cancer for women with 25(OH)D concentrations ≥30 ng/ml compared to women 
with concentrations <20 ng/ml, with a 71% lower risk among post-menopausal 
women.” 
 
• A case-control study found a 55% lower risk of colorectal cancer in women 
with 25(OH)D concentrations ≥29 ng/ml compared to women with concentrations 
<18 ng/ml.” 
• A study showed a 60% lower risk of colorectal cancer for ≥23 ng/ml vs. <12 
ng/ml. 
 
• A study showed a 78% lower risk of colorectal cancer for ≥26 ng/ml vs. <13 
ng/ml. 
 
15) Other cancers from this trial found significant inverse relationships between 
vitamin D status including lung and pancreatic cancer risk. 
 
16) Studies that have failed to detect an association of serum 25(OH)D with 
cancer probably did not assess subjects with mean 25(OH)D concentration into the 
range above 40 ng/ml. 
 
17) “The findings from this analysis support the inverse association between 
25(OH)D and risk of cancer and highlight the importance for cancer prevention of 
achieving a concentration substantially above 20 ng/ml, the concentration 
recommended by the IOM [Institute of Medicine] for bone health.” 
 
18) “Increasing 25(OH)D concentrations to a minimum of 40 ng/ml could 
substantially reduce cancer incidence and associated mortality.” [Important] 
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 3 
 
19) “Primary prevention of cancer, rather than solely expanding early detection or 
improving treatment, will be essential for reversing the current upward trend of 
cancer incidence worldwide; this analysis suggests that improving vitamin D status 
is a key prevention tool.” 
 
COMMENTS FROM DAN MURPHY 
 
 We have reviewed articles suggesting that those with insufficient levels of 
vitamin D should supplement with 20,000 IU of D3 for 3-6 months, then a 
maintenance dose of 5,000 IU daily: 
Article Review 38-11: What We Have Learned About Vitamin D Dosing? 
 
 An optimal anti-cancer level of vitamin D may be 60-80 ng/mL: 
Article Review 22-12: Vitamin D Supplement Doses and Serum 25-
Hydroxyvitamin D in the Range Associated with Cancer Prevention 
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GOAL OF WORK:

MATERIALS AND METHODS:

MAIN RESULTS:

CONCLUSION:

Support Care Cancer. 2009 Nov;17(11):1409-15. doi: 10.1007/s00520-009-0603-9. Epub 2009 Feb 22.

Cyclooxygenase-2 and vascular endothelial growth factor expression in
5-fluorouracil-induced oral mucositis in hamsters: evaluation of two
low-intensity laser protocols.
Lopes NN, Plapler H, Chavantes MC, Lalla RV, Yoshimura EM, Alves MT.

Department of Experimental Surgery, Federal University of São Paulo, São Paulo, Brazil, CEP 04023-062.
nnflopes@terra.com.br

Abstract
The aim of this study was to investigate the mechanisms whereby

low-intensity laser therapy may affect the severity of oral mucositis.

A hamster cheek pouch model of oral mucositis was used with all
animals receiving intraperitoneal 5-fluorouracil followed by surface irritation. Animals were
randomly allocated into three groups and treated with a 35 mW laser, 100 mW laser, or no laser.
Clinical severity of mucositis was assessed at four time-points by a blinded examiner. Buccal
pouch tissue was harvested from a subgroup of animals in each group at four time-points. This
tissue was used for immunohistochemistry for cyclooxygenase-2 (COX-2), vascular endothelial
growth factor (VEGF), and factor VIII (marker of microvessel density) and the resulting staining
was quantified.

Peak severity of mucositis was reduced in the 35 mW laser group as compared
to the 100 mW laser and control groups. This reduced peak clinical severity of mucositis in the 35
mW laser group was accompanied by a significantly lower level of COX-2 staining. The 100 mW
laser did not have an effect on the severity of clinical mucositis, but was associated with a
decrease in VEGF levels at the later time-points, as compared to the other groups. There was no
clear relationship of VEGF levels or microvessel density to clinical mucositis severity.

The tissue response to laser therapy appears to vary by dose. Low-intensity
laser therapy appears to reduce the severity of mucositis, at least in part, by reducing COX-2
levels and associated inhibition of the inflammatory response.

PMID: 19234862 [PubMed - indexed for MEDLINE]
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The New Laser Therapy Handbook 
 

Jan Tuner and Lars Hode 
 

Prima Books, 2010 
 

“The effect of laser photon 
therapy [LPT] on inflammation 
is covered in many chapters of 
this book. The anti-
inflammatory effect of LPT has 
been widely studied. LPT seems 
to have a similar effect to 
steroids and NSAIDs, but 
without the severe side effects 
of these very common 
pharmaceuticals.” p. 248 
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Chronic Low Back Pain Protocol

Balance omega-6/omega-3 fatty acids
(1.5 – 4 / 1)

Vitamin D into the optimal zone
(50 – 70 ng/ml)

Head on the vertical axis line

Level the pelvis (feet, legs, etc.)

Pettibon #2 adjustment

Pulley exercise

Low Level Laser Therapy
(9 – 16 - 5,000 - 10,000)

Manage lumbar kyphosis (PostureCurve, etc.)

Resveratrol (100 mg) + Curcumin (200 mg)

Avoid glutamate (MSG) and aspartame
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Supplements That Everyone Should Take 
“Every Day All People” 

(Nutri-West: 800-443-3333) 
1) Vitamin D3 
 800 IU per day for infants (1 Vitamin D 400) 
 2,500 IU – per day for children (1 Complete Immuno D3)  

5,000 IU per day (1 Complete Hi D3) 
 
2) Multiple Vitamin-Mineral 
 Should be copper free (less than 100 micrograms) and iron free 
 (3 Core Level Health Reserves) 
 
3) Omega-3 fatty acids 
 
 Children: 
 The DHA should be greater than the EPA (2.6/1) 

900 mg of EPA + DHA per day (8 Complete Children’s EPA/DHA) 
 
Adults: 
Has an ideal ratio of ALA, EPA, DHA, and GLA; EPA should be double DHA 

 3,000 mg of EPA + DHA per day (6 Complete Omega-3 Essentials)  
        (or 1 teaspoon of Complete Hi-Potency Omega-3 Liquid) 
4) Omega-3 antioxidants  

(1 Complete Omega-3 Co-Factors per gram of EPA + DHA) 
 
5) Mitochondrial Health (adults only): 
  
 A) Acetyl-l-carnitine  680 mg per day 
        
 B) Alpha-lipoic acid   240 mg per day  (4 Complete AG) 
        
 C) CoQ 10   10 mg per day 
 
6) Increase Glutathione 
 
 A) N-Acetyl Cysteine, or NAC:    (Complete Glutathione) 
  Children   120 mg per day  2 per day 
  Adults   240 mg per day  4 per day 
 
 B) Undenatured Whey Protein:   (Complete Whey-G) 
  Children   7 grams per day  1 scoop per day 

Adults   21 grams per day  3 scoops per day 
 
7) Resveratrol   (adults only)     

100 mg per day 
          (4 Complete Neuro) 
8) Curcumin (Tumeric)  (adults only)   

200 mg per day 
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Lab for the inflammatory biomarker 
 
Arachidonic Acid/Eicosapentaenoic Acid Ratio 
 
AA/EPA range should be  1.5 – 4 / 1 
Total EPA should be   > 4%. 
Total AA should be  < 9%. 
 
Lipidlab.com 
info@lipidlab.com 
1-888-630-6634 
Holman Omega 3 Test 
$70 
Email info@lipidlab.com and you must mention Dan Murphy’s 
name. They will give you 3 free kits. 
 
Do not call them for this offer. Email them: info@lipidlab.com 
 
•••••••••• 
US BioTek 
 
13500 Linden Ave North 
Seattle, WA  98133 
877-318-8728 
www.usbiotek.com 
Food Allergy Testing 
 
•••••••••• 
ZRT Laboratory  
 
8605 SW Creekside Pl. 
Beaverton OR 97008 
866-600-1636 
www.zrtlab.com 
Vitamin D Testing Finger prick  



Did You Know?

• Spinal stiffness was linked to visceral pathology with nearly 100% accuracy based upon sympathetic innervation.
(Medical Times, 1921)

• 1,000 capsules of Tylenol in a lifetime doubles the risk of end stage renal disease. (New England Journal of Medicine, 1994)

• The average time for a whiplash-injured patient to achieve maximum improvement is 7 months 1 week. (Spine, 1994)

• 93% of patients with chronic whiplash pain who have failed medical and physical therapy care improve with chiropractic 
adjustments. (Injury, 1996)

• Taking the correct drug for the correct diagnoses in the correct dose will kill about 106,000 Americans per year, making it the
4th most common cause of death in the US. (Journal of the American Medical Association, 1998)

• Nonsteroidal anti-inflammatory drugs for rheumatoid and/or osteoarthritis conservatively cause 16,500 Americans to bleed 
to death each year, making that the 15th most common cause of death in the US. (New England Journal of Medicine, 1999)

• Glutamate and aspartame can cause chronic pain sensitization, and removing them from the diet for 4 consecutive months can
eliminate all chronic pain symptoms. (Annals of Pharmacotherapy, 2002)

• Chiropractic spinal adjusting has been shown to be better than 5 times more effective than the NSAIDs pain drugs Celebrex 
and Vioxx in the treatment of chronic neck and low back pain. (Spine, 2003)

• In patients suffering from chronic pain subsequent to degenerative spinal disease, 59% can eliminate the need for pain drugs 
by consuming adequate levels of omega-3 essential fatty acids. (Surgical Neurology, 2006)

• Chiropractic adjustments have been shown to significantly lower blood pressure. (Journal of Human Hypertension, 2007)

• The estimated incidence of chronic pain from whiplash trauma is 15-40%. (Jour of the Am Academy of Ortho Surg, 2007)

• Meniere’s Disease has been linked to a disorder of the upper cervical spine facet joints. (International Tinnitus Jour, 2007)

• Supplementing with vitamin D3 has the potential to reduce cancer deaths in America by 75%. (Ann of Epidemiology, 2009)

• Potentially, the largest exposure of Americans to the neurotoxin mercury is through the consumption of products containing 
High Fructose Corn Syrup. (Environmental Health, 2009)

• Those who consumed the highest amounts of nonsteroidal anti-inflammatory pain drugs increased their risk of dementia, 
including Alzheimer’s dementia, by 66%. (Neurology, 2009)

• The newest estimate for the incidence of autism is 1 in 91 US children. (Pediatrics, 2009)

These published facts and hundreds more are available through my Article Review Service, now in its 11th year. Reviews are detailed,
thorough, timely and cutting-edge, with KEY POINTS summary and chiropractic practical applications. The Reviews are in PDF
format for easy printing. They are excellent for educating the chiropractor, staff, patients and for lecture preparation.
Easy sign-up through the website with a credit card using PayPal. $100.00 per year. The Archives (past years) are also available.

Website: www.danmurphydc.com
      Assistant:        Phyllis (925) 420-6564

SUBSCRIBER COMMENTS
Dr. Dan,
Any chiropractor that truly cares about his patients and not about just making a buck needs to be subscribing to your Article Review
Updates. I certainly am going to do my part to see that each chiro I come in contact with knows what an absolutely invaluable
resource it is. I sat in amazement at the last two articles you sent regarding antibiotic overuse and atopic disorders. What crucial
information to pass on to my practice members. Thanks and keep up the awesome work.                               Dr. G.M.; August 1, 2002
Dear Dan,
I hope you can continue providing this information for many years to come.  I have been in practice for 18 years and find these
citations to be the most informative, chiropractically relevant information that I have received in my career.  I would be willing to pay
more for this information to make sure that it keeps coming.  Again, thank you!!                                              JR, DC; January 8, 2005
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Low-Level Laser Therapy Attenuates the 
Myeloperoxidase Activity and Inflammatory Mediator 

Generation in Lung Inflammation Induced By Gut 
Ischemia and Reperfusion: A Dose-Response Study

Flávia Mafra de Lima1, Flávio Aimbire3, Humberto Miranda4, Rodolfo de Paula Vieira2 
Ana Paula Ligeiro de Oliveira2, Regiane Albertini2

1Department of Immunology, University of São Paulo, ICB, Av. Professor Lineu Prestes, 1730, Butantã, São Paulo, SP, Brazil
2Department of Biophotonic, University Nove de Julho, Uninove, Rua Vergueiro, 235, SP, Brazil.

3Unifesp- ICT- Instituto de Ciências e Tecnologia, Rua Talim, 330- Jardim Aeroporto, São José dos Campos, SP, Brazil.
4Federal University Rio de Janeiro, Av. Carlos Chagas Filho, 540, Rio de Janeiro, RJ, Brazil.

Abstract:
Introduction: Intestinal ischemia and reperfusion (i-I/R) is an insult associated with acute 
respiratory distress syndrome (ARDS). Herein we evaluate the dose-response effect of low-level 
laser therapy (LLLT) on lung inflammation induced by i-I/R.
Methods: Mice were subjected to mesenteric artery occlusion (45 min) and killed after clamp 
release and intestinal reperfusion (2h). Increasing doses (1, 3, 5 and 7,5 J/cm2) of laser irradiation 
(660 nm) was carried out on the mice skin over the upper bronchus for 5 min after initiating 
reperfusion. Neutrophils activation was determined by myeloperoxidase (MPO) activity. The 
P51$�H[SUHVVLRQ�DQG�SURWHLQ�FRQFHQWUDWLRQ�RI�LQIODPPDWRU\�PHGLDWRUV�,/��ȕ��,/����71)�DQG�
IL-10 in lung were measured by RT-PCR and ELISA, respectively.
Results: With exception of 1J/cm2�� ///7� UHGXFHG�032�DFWLYLW\� DV�ZHOO� DV� ,/��ȕ� OHYHOV� LQ�
the lungs from inflamed mice. LLLT was also markedly effective in reducing both IL-6 and 
TNF expression and levels in the lungs from mice submitted to i-I/R in all laser doses studied. 
Otherwise, LLLT significantly increased the protein levels of IL-10 in inflamed mice by i-I/R; 
however only in the dose of 1J/cm2.
Conclusion: We conclude that the LLLT is able to control the neutrophils activation and pro-
inflammatory cytokines release into the lungs in a model of i-I/R in mice.
Keyword: respiratory distress syndrome, Acute; inflammatory mediators; laser therapy; dose-
response; mice.

Introduction
Intestinal ischemia/reperfusion (i-I/R) is associated 

with induction of systemic inflammatory response, 

beyond to present a high prevalence of pulmonary effects, 
a fact that may indicate a causal link between mediators 
released during systemic inflammation and the pulmonary 
dysfunction in acute respiratory distress syndrome 
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(ARDS) 1. It was shown that neutrophil-endothelial 
cell adhesion with consequent neutrophil accumulation 
and increasing in vascular permeability might be a rate-
limiting step in the pathogenesis of lung injury induced 
by intestinal ischemia/reperfusion (i-I/R) 2,3.

There is a marked intestinal and lung inflammation 
characterized by increased vascular permeability, 
neutrophil influx into the tissues with exacerbated pro-
inflammatory cytokines production. These inflammatory 
events are accompanied by a high lethality, which is 
remarkably associated with the elevated concentration 
RI�71)� DQG� ,/��ȕ� 4,5. Several studies have shown the 
DELOLW\�RI�,/��ȕ�IRU�LQGXFLQJ�WKH�SURGXFWLRQ�RI�71)�EHVLGH�
cooperates with TNF effects during acute and chronic 
inflammation 6,7. Moreover, some authors showed that 
,/��ȕ� KDV� D� SLYRWDO� UROH� LQ� WKH� LQIODPPDWRU\� OHVLRQV�
following i-I/R8,9. Souza et al. showed that neutralization 
DQG�RU� DQWDJRQLVP� RI� ,/��ȕ� ZHUH� DVVRFLDWHG� ZLWK� D�
marked prevention of the reperfusion injury as well as 
induction of IL-10 anti-inflammatory cytokine 10. Some 
authors have demonstrated that IL-10 attenuates the 
pro-inflammatory cytokine production and tissue injury 
following ischemia and reperfusion injury 6.

Low-level laser therapy (LLLT) has been used for 
the treatment of several inflammatory pathologies 11,12 
as well as in experimental models of acute and chronic 
inflammation 13,14. Some reports have referred that laser 
therapy can interfere positively in order to relieve the 
clinical signals and the late and early symptoms of lung 
inflammation 15,16. Some authors are focused in which 
cellular signalling is responsible for the anti-inflammatory 
effects of LLLT in lung and airways disorders. Mafra de 
Lima et al. showed that laser irradiation reduces both the 
FKROLQHUJLF�K\SHU�UHDFWLYLW\�DQG�ȕ2-adrenoceptor hypo-
responsiveness induced by TNF17. In another study, we 
showed that LLLT acts as cAMP-elevating agent similarly 
to PDE inhibitor (rolipram) in a model of ARDS in rats 18.

Regarding the i-I/R model of ARDS, we have found 
a dual effect of LLLT on the acute lung inflammation 
ZLWK�PDUNHG� GURS� RI� ,/��ȕ� OHYHO� DW� WKH� VDPH� WLPH� RI�
increasing in the IL-10 concentration19. Furthermore, we 
also demonstrated that LLLT restores the oxidative stress 
balance in acute lung injury induced by gut ischemia 
and reperfusion 18.

Since that several studies demonstrate that LLLT 
presents beneficial effects in clinical trials for treatment 
of allergic lung disease as well as in experimental model 
of acute lung inflammation, and considering the lack 
of studies investigating the effects of different doses of 
laser in lung diseases, the present study was designed to 

investigate the effects of 1, 3, 5 and 7,5 J/cm2 of 660nm 
laser on the lung inflammatory response in a model of 
ARDS induced by intestinal ischemia and reperfusion 
in mice.

Methods

Animals

C57/Bl6 mice (n=28 animals) were randomly allocated 
into 4 groups. All animal care was in accordance with 
the guidelines of the Nove de Julho University for 
animal care. The experiments were carried out on 
female mouse weighting 20-22 g each, maintained under 
standard conditions of temperature (22-25°C), relative 
humidity (40-60%) and light/dark cycle with access to 
food and water ad libitum. The animals were provided 
by the Central Animal House of the Nove de Julho 
University. All mice were placed in a common box and 
divided randomly into 4 groups of seven animals (n=7)  
each.

Intestinal Ischemia/Reperfusion (I-I/R) Mouse 
Model

Mice were pre-anaesthetized with acepromazine (0.1 
mg.kg-1) and anesthetized with chloridrate of zolazepam 
(0.1 mg.kg-1) + Tiletamine Chloridrate (0.1 mg.kg-1). 
Laparotomy was done under anaesthesia and then the 
mice were submitted to occlusion of superior mesenteric 
artery with a microsurgical clip (Vascu-statt no 1001-531; 
Scalan International, St. Paul, MN, USA) during 45 min, 
as described by Cavriani et al.3 After the occlusion period, 
the clip was removed and the intestinal perfusion was 
re-established. The animals were sacrificed under deep 
anaesthesia 2 hours after reperfusion by exsanguination 
via abdominal aorta.

Laser Irradiation

A 660 nm laser diode (MM Optics, CW diode laser, 
São Carlos, SP) with an output power of 30 mW and 
0.08 cm2 of spot size was employed. The optical power 
was calibrated utilizing a Newport Multifunction Optical 
Meter model 1835C. The stability of laser during the laser 
irradiation was measured collecting light with a partially 
reflecting surface (4%).The dose of laser irradiation was 
(1, 3, 5, 7.5 J/cm2), applied punctually at half an hour 
after the beginning of reperfusion. All animals received 
laser punctually on the skin in direction of the bronchus.
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Statistical Analysis

Statistical differences were evaluated by analysis 
of variance (ANOVA) and Tukey-Kramer Multiple 
Comparisons Test to determine differences between 
groups. The results were considered significant when 
p<0.05.

Results

LLLT on Myeloperoxidase Activity

The Figure 1 illustrates neutrophils activation 
measured through MPO activity in the lungs for all mice 
of all experimental groups. It shows that i-I/R induces a 
marked increase in MPO content in lung homogenates 
in comparison with mice from basal group. Except for 
the dose of 1J/cm2, the rise in lung MPO activity was 
significantly attenuated after laser therapy at doses of 
3, 5 and 7.5 J/cm2. Of note, laser irradiation on basal 
group did not affect MPO activity when compared with 
basal group non-irradiated.

LLLT on Pro- and Anti- Inflammatory 
Mediators

The Figure 2 shows the gene activation (2A, 2C, 
2E) and protein concentration (2B, 2D, 2F, 2G) of pro-
LQIODPPDWRU\�PHGLDWRUV�,/��ȕ��,/���DQG�71)�DV�ZHOO�DV�
the anti-inflammatory mediator IL-10 in lung homogenate 
by assessing mRNA expression and ELISA technique, 
respectively. As shown in Figure 2 there was a marked 
increase in mRNA expression as well as in protein level 
of all inflammatory mediators studied in response to 

i-I/R in comparison with basal group. Otherwise, the 
LLLT reduced both the mRNA expression and the 
protein concentration of pro-inflammatory mediators in 
doses of 3, 5 and 7.5 J/cm2 evaluated 2 h after initial of 
reperfusion. Except for the dose of 1 J/cm2, the LLLT 
ZDV� QRW� HIIHFWLYH� LQ� UHGXFLQJ� WKH� ,/��ȕ� SURWHLQ� OHYHO�
in lung from mice submitted to i-I/R. On the contrary, 
the dose of 1 J/cm2 provoked a profound reduction in 
P51$� H[SUHVVLRQ� IRU� ,/��ȕ�� 7KH� ODVHU� HIIHFW� RQ� WKH�
,/��ȕ�P51$� H[SUHVVLRQ� LQ� OXQJ� IURP� LQIODPHG�PLFH�
presented a dose-dependent response. Regarding to anti-
inflammatory protein IL-10, the Figures 2G illustrate that 
the i-I/R provoked a significant increase in IL-10 protein 
level in lung of mice from i-I/R group when compared 
with basal group. The Figure 2G represent also a LLLT 
dual effect on IL-10 since that the dose of 1 J/cm2 caused 
a significant rise of IL-10 higher than levels found in 
mice subjected to i-I/R; Otherwise, 7.5 J/cm2 reduced 
the IL-10 concentration when compared with mice from 
i-I/R group. It is observed that laser irradiation on basal 
group did not affect mRNA expression neither the protein 
concentration of pro- and anti- inflammatory mediators 
when compared with basal group.

Discussion
The present study reports by the first time the effects 

of different doses of LLLT on pulmonary inflammation 
in an ARDS model induced by intestinal I/R in mice. 
Once again, we showed the anti-inflammatory effects 
of laser applied only for few minutes in a non-invasive 
manner modulating neutrophils activation and the pro- 
and anti- inflammatory cytokines expression in the lungs.

Some authors have reported the laser therapy presents 
beneficial effects for the treatment of asthmatic patients 
22, pleurisy 23, chronic bronchitis 24, tuberculosis 25. 
Some authors have evidenced that LLLT acts on the 
bronchial hyperreactivity and on the lung inflammation 
by a cellular mechanism that involved the reduction of 
cellular migration as well as the release of inflammatory 
mediators through activation of transcription factors, as 
nuclear factor kappa-light-chain-enhancer of activated 
B cells (NF-kB), for instance 26,17,27,19,18.

In the present study, our results showed that after i-I/R 
there was a significant augment of neutrophils influx into 
the lung tissue since the MPO activity was increased, and 
that LLLT significantly reduced the MPO activity. These 
results evidenced the participation of neutrophils and their 
role in the development of i-I/R, which is in agreement 
with Souza et al.28. According to Soares et al, Toll-like 

Figure 1. Effect of LLLT on MPO Content in Lung Tissue after i-I/R. 
Mice were treated with laser 1 hour after the beginning of i-I/R. MPO 
activity was measured in lung homogenates 2 hours after i-I/R to 
identify the neutrophils recruitment. Data expressed as mean±SEM 
of 7 animals. The significant results when P<0.05.
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(3, 5, and 7.5 J/cm2), although in some situations the 
lowest and the highest dose were not effective to inhibit 
the inflammatory mediators. On the contrary, we observe 
that only the dose of 1J/cm2 was effective to increased 
IL-10 levels and mRNA expression in i-I/R group.

A depiction from Arndt Schulz model illustrates a 
possible dose “sweet spot” at the target tissue. This law 
suggests that insufficient power density or too short time 
exposition will result in no effect on the pathological 
process and, that too much power density and / or long 
time exposition may have inhibitory effects, requiring 
studies aiming to obtain the best time and dose for the 
different organs, tissues and pathologies.

In experimental model of oral mucositis in hamsters 
treated using 660-nm laser at two different irradiances 
(55 mW/cm2 during 16 seconds per point or 155 mW/
cm2 during 6 seconds per point) 29, the authors reported 
reduced severity of clinical mucositis and lower 
expression of COX-2 for 55 mW/cm2 group, while for155 
mW/cm2 group, no beneficial effects was observed. In 
another condition, other authors compared the effects of 
delivering 5 J/cm2 of 670-nm laser at different power 
densities on wound tensile strength in a rat model. They 
found that 670 nm laser achieved a significant effect 
using 4mW/cm2 applied for 20 min but that this effect 
was lost if the same 5 J/cm2 fluence was delivered at 15 
mW/cm2 for 5 min 30.

Based on i-I/R-acute lung inflammation, we have 
previously demonstrated that LLLT reduces the protein 
concentration of TNF in lung homogenates. This indicates 
that LLLT is truly efficient in reducing this powerful 
pro-inflammatory cytokine 19. In the present study we 
observed that TNF at mRNA expression and / or protein 
levels was increased after i-I/R and that LLLT was 
effective in reducing its expression and levels. Following 
prolonged (120-min) ischemia of the vascular territory 
irrigated by the superior mesenteric artery, there is a 
marked pro-inflammatory cytokine production. These 
inflammatory events are accompanied by a high degree 
of lethality, which is remarkably associated with the 
serum concentration of TNF 5.

5HJDUGLQJ�WKH�HIIHFWV�RI�///7�RQ�,/��ȕ�LQGXFHG�E\�
i-I/R, in the present study we evidenced that LLLT reduced 
WKH�SURWHLQ�FRQFHQWUDWLRQ�RI�,/��ȕ�LQ�OXQJ�KRPRJHQDWHV�
in doses of 3, 5 and 7.5 J/cm2 when compared with i-I/R 
group. Was also observed that the most effective dose 
UHGXFLQJ� ,/��ȕ� ZDV� ���� -�FP2. Related to expression 
RI� ,/��ȕ�P51$��ZH� REVHUYHG� WKDW� ///7� UHGXFHG� ,/�
�ȕ� P51$� LQ� DOO� GRVHV� VWXGLHV�� ,Q� IDFW�� VRPH� DXWKRUV�
KDYH�GHPRQVWUDWHG�WKDW�,/��ȕ�SOD\V�D�FHQWUDO�UROH�LQ�WKH�

cascade of events leading to TNF production and TNF 
mediated injury-I/R. To this end, two strategies were 
XVHG�WR�EORFN�WKH�DFWLRQ�RI�,/��ȕ��QHXWUDOL]DWLRQ�RI�WKH�
protein using anti-IL-1 antiserum and administration 
of IL-1ra, a natural antagonist of IL-1 5. The results 
have shown that both strategies were associated with an 
overall enhancement of tissue injury, pro-inflammatory 
cytokine expression, and lethality, suggesting a pivotal 
UROH�IRU�,/��ȕ�LQ�PRGHOV�RI�L�,�5��,QGHHG��,/��ȕ�KDV�EHHQ�
implicated in the expression of cell adhesion molecules 
and neutrophil influx following ischemia and reperfusion 
injury 6, 7, reinforcing its role in inflammatory processes

Concerning the effects of IL-6 in models of i-I/R, some 
authors have shown that the levels of IL-6 are extremely 
elevated following i-I/R injury, pointing out the value 
of IL-6 on the pathophysiology of i-I/R-induced ARDS 
28. The profile of circulating levels of IL-6 has been 
considered as a marker of severity of gastrointestinal 
inflammatory trauma 31. In addition, serum levels of IL-6 
and IL-10 were reported as biomarkers of mortality of 
patients upon pneumonia after hospital discharge 32. IL-6 
is one of the most important mediators of fever and in 
ARDS high plasma and BALF levels are predictive of 
poor outcomes of the disease. Though IL-6 can activates 
both pro and anti-inflammatory pathways, while in early 
phase of ARDS IL-6 is correlated with a pro-inflammatory 
profile with increased levels seen in response to LPS 
and i-I/R 33. Herein, we showed that the treatment with 
laser irradiation was effective to reduce the IL-6 protein 
concentration as well as the mRNA expression in lung 
homogenates in all doses studied (1, 3, 5 and 7.5 J/cm2), 
while the most effective dose was 3 and 5 J/cm2.

IL-10 is an anti-inflammatory cytokine 34, 35 that inhibits 
WKH�UHOHDVH�RI�SUR�LQIODPPDWRU\�F\WRNLQHV��,/����,/��ȕ�
and TNF) from monocytes/macrophages, thus preventing 
subsequent tissue damage 20,36. These findings highlighted 
the potential importance of the imbalance between pro-
inflammatory and anti-inflammatory cytokines in acute 
lung inflammation, which is corroborated by the ratio 
of IL-10 and TNF in the lung. Our results showed that 
LLLT significantly induced an increased in the expression 
and in the levels of IL-10 in animals subjected to i-I/R, 
reinforcing its anti-inflammatory role. These results are 
in agreement with those reported by Souza and Teixeira 
that evidenced that LLLT increases the levels of IL-10 in 
animals submitted to severe i-I/R 37. Other authors reported 
also that LLLT acts as anti-inflammatory mediator by 
reducing the classical features of tendinitis by increasing 
the IL-10 concentration in inflamed tissue 14. These 
results are interesting due to the fact that, as previously 
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reported herein, the presence of TNF in conditions of 
inflammation leads to an increase of IL-10. Moreover, 
most of the studies using animal models recognize that 
the rise of TNF is ordinarily accompanied by increasing 
of IL-10 38. Our results corroborates with these authors, 
since it was observed that TNF as well as IL-10 increased 
4 h after reperfusion. This concomitant increase in TNF 
and IL-10 is accredited to be a counterbalancing effect 
of the system aiming to inhibit the deleterious effect of 
TNF. Therefore, our results support the beneficial effect 
of LLLT in i-I/R injury accounting the participation of 
IL-10, at least as part of the mechanisms involved.

Finally, our results evidenced that LLLT control the 
acute lung inflammation by reducing the neutrophils 
activation as well as the generation of pro-inflammatory 
mediators. Moreover we showed that LLLT has protective 
effect on lung inflammation via increase of IL-10. 
Therefore, the LLLT attenuates the i-I/R-induced acute 
lung inflammation by modulating the release of pro- 
and anti-inflammatory cytokines. In addition, the present 
study demonstrated for the first time that several LLLT 
doses may be effective to reduce i-I/R-induced acute 
lung inflammation.
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Abstract:

The use of low level laser to reduce pain, inflammation and edema, to promote wound, deeper 
tissues and nerves healing, and to prevent tissue damage has been known for almost forty years 
since the invention of lasers. This review will cover some of the proposed cellular mechanisms 
responsible for the effect of visible light on mammalian cells, including cytochrome c oxidase 
(with absorption peaks in the Near Infrared (NIR)). Mitochondria are thought to be a likely 
site for the initial effects of light, leading to increased ATP production, modulation of reactive 
oxygen species, and induction of transcription factors. These effects in turn lead to increased 
cell proliferation and migration (particularly by fibroblasts).
Keywords: low level laser therapy; cytochrome c oxidase; reactive oxygen species; cell 
proliferation; cell migration

Introduction

Lasers (Light amplification by stimulated emission 
of radiation) are devices that typically generate 
electromagnetic radiation which are relatively uniform in 
wavelength, phase, and polarization, originally described 
by Theodore Maiman in 1960 in the form of a ruby laser 1.

Laser is described as a source of light or radiation 
energy 2. Low Level Laser (LLL) is a special type of 
laser that effects on biologic systems through non-thermal 
means 3. This area of investigation started with the work 
of Mester et al in 1967. They reported non-thermal effects 
of lasers on mouse hair growth 4.

According to Posten et al, properties of low level 
lasers are:

a) Power output of lasers being 0.001- 0.1 Watts.
b) Wave length in the range of 300-10,600 nm.
c) Pulse rate from 0, meaning continuous to 5000 

Hertz (cycles per second).
d) Intensity of 0.01-10 W/cm2 and dose of 0.01 to 

100 J/ cm2 5.
Most common methods of administration of LLL 

radiation include lasers such as ruby (694 nm), Ar (488 
and 514 nm), He-Ne (632.8 nm), Krypton (521, 530, 
568, and 647 nm), Ga-Al-As (805 or 650 nm), and Ga-
As (904 nm) 3.

Low Level Laser therapy (LLLT) is the application of 
light to a biologic system to promote tissue regeneration, 
reduce inflammation and relieve pain. Unlike other 
medical laser procedures, LLLT does not have an ablative 
or thermal mechanism, but rather a photochemical effect 
which means the light is absorbed and cause a chemical 
change 6. The reason why the technique is termed low 
level is that the optimum levels of energy density delivered 
are low and it is not comparable to other forms of laser 
therapy as practiced for ablation, cutting, and thermal 
tissue coagulation 7.

The first law of photobiology explains that for a 
low power visible light to have any effect on a living 
biological system, the photons must be absorbed by 
electronic absorption bands belonging to some molecular 
photo-acceptors, which are called chromophores 8. The 
effective tissue penetration of light at 650 nm to 1200 
nm is maximized. The absorption and scattering of 
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light in tissue are both much higher in the blue region 
of the spectrum than the red, because the main tissue 
chromophores (hemoglobin and melanin) have high 
absorption bands at shorter wavelengths and tissue 
scattering of light is higher at shorter wavelengths. Water 
strongly absorbs infrared light at wavelengths greater 
than 1100 nm. Therefore, the use of LLLT in animals and 
patients almost exclusively utilizes red and near-infrared 
light (600-1100 nm) 9.

Mitochondrial Respiration and ATP

Current research about the mechanism of LLLT 
involves mitochondria 6. Cytochrome c oxidase (Cox) 
is a multicomponent membrane protein that contains 
a binuclear copper center (CuA) along with a heme 
binuclear center (a3-CuB), both of which facilitate the 
transfer of electrons from water soluble cytochrome c 
oxidase to oxygen. It is a terminal enzyme of the electron 
transport chain and plays a vital role in the bioenergetics 
of a cell 11. It was proposed that Cox is the primary 
photoacceptor for the red-NIR range in mammalian cells 
because absorption spectra obtained for Cox in different 
oxidation states was found to be very similar to the action 
spectra for biological responses to light 10.

The absorption of photons by Cox leads to electronically 
excited states, and consequently can lead to quickening 
of electron transfer reactions 12. More electron transport 
necessarily causes increased production of ATP 13.

The light induced increase in ATP synthesis and 
increased proton gradient lead to an increasing activity 
of the Na+/H+ and Ca2+/Na+ antiporters, and of all the 
ATP driven carriers for ions, such as Na+/K+ ATPase and 
Ca2+ pumps. ATP is the substrate for adenylcyclase, and 
therefore the ATP level controls the level of cAMP. Both 
Ca2+and cAMP are very important second messengers. 
Ca2+ regulates almost every process in the human body 
(muscle contraction, blood coagulation, signal transfer 
in nerves, gene expression, etc…) 7. Therefore the 
photoactivation of terminal enzymes, like Cox, plays 
a vital role in the activation of the diverse biological 
cascade observed subsequently to laser irradiation.

Nitric Oxide and LLLT

The activity of cytochrome c oxidase is inhibited by 
nitric oxide (NO) 14, 15. This inhibition can be explained by 
a direct competition between NO and O2 for the reduced 
binuclear center CuB/a3 of cytochrome c oxidase, and is 
reversible 16. It was proposed that laser irradiation could 

reverse this inhibition by photodissociating NO from 
its binding sites 17, 18. Because this coordinate binding 
is much weaker than a covalent bond, this dissociation 
is possible by LLL. The dissociation of NO from Cox 
increases the respiration rate 18. Light can indeed reverse 
the inhibition caused by NO binding to cytochrome 
oxidase, both in isolated mitochondria and in whole 
cells 19. LLL can also protect cells against NO-induced 
cell death 7.

Reactive Oxygen Species (ROS) and Gene 
Transcription

LLLT was reported to produce a shift in overall cell 
redox potential in the direction of greater oxidation 20 and 
increased ROS generation and cell redox activity have 
been reported 21,22,23,24,25. It has been proposed that the 
redox state of a cell regulates cellular signaling pathways 
that control gene expression. Modulation of the cellular 
redox state can activate or inhibit signaling pathways 11. 
Several regulation pathways are mediated through the 
cellular redox state. Changes in redox state induce the 
activation of numerous intracellular signaling pathways, 
such as nucleic acid synthesis, protein synthesis, enzyme 
activation and cell cycle progression 26.

These cytosolic responses may induce transcriptional 
changes. Several transcription factors have been 
recognized to regulate by changes in cellular redox state. 
Among them redox factor-1 (Ref-1)-dependent activator 
protein-1 (AP-1) (Fos and Jun), nuclear factor B (NF-
B), p53, activating transcription factor/cAMP-response 
element-binding protein (ATF/ CREB), hypoxia-inducible 
factor (HIF)-1 and HIF-like factor are the most important 
factors 7.

Based on the ability of LLLT to modulate cellular 
metabolism and alter the transcription factors responsible 
for gene expression, it has been found to alter gene 
expression 27.

LLL & Gene Expression

The gene expression profiles of human fibroblasts 
irradiated by low-intensity red light show that the 
irradiation can affect the expression of many genes that 
belong to different function categories 36. Irradiation of 
LLL stimulates cell growth directly through regulation of 
the expression of genes related to cell proliferation and 
indirectly through regulation of the expression of genes 
related to cell migration and remodeling, DNA synthesis 
and repair, ion channel and membrane potential, and cell 
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metabolism. Irradiation by red light also enhances cell 
proliferation by suppression of cell apoptosis 36. Table 1 
shows some of these genes.

The Usage of LLLT

The temporomandibular disorders (TMDs) have been 
identified as the most important cause of pain in the facial 
region. Low Level laser therapy (LLLT) has demonstrated 
to have analgesic, anti-inflammatory and biostimulating 
effects. The LLLT is a noninvasive, quick and safe, non-
pharmaceutical intervention that may be beneficial for 
patients with TMDs 37.

Another study proposed a novel combination of 
neural regeneration techniques for the repair of damaged 
peripheral nerves. A biodegradable nerve conduit 
containing genipin-cross-linked gelatin was annexed 
using beta-tricalcium phosphate (TCP) ceramic particles 
(genipin-gelatin-TCP, GGT) to bridge the transection 
of a 15mm sciatic nerve in rats. Electrophysiological 
measurements (peak amplitude and area) illustrated 

by compound muscle action potential (CMAP) curves 
demonstrated that laser stimulation significantly 
improved nerve function and reduced muscular 
atrophy. Histomorphometric assessments revealed that 
laser stimulation accelerated nerve regeneration over a 
larger area of neural tissue, resulting in axons of greater 
diameter and myelin sheaths of greater thickness than 
that observed in rats treated with nerve conduits alone 38.

Summary

The molecular and cellular mechanisms of LLLT 
suggest that photons are absorbed by the mitochondria. 
They stimulate more ATP production and low levels of 
ROS, which then activates transcription factors, such 
as NF-κB, to induce many gene transcript products 
responsible for the beneficial effects of LLLT. ROS are 
well known to stimulate cellular proliferation of low 
levels, but inhibit proliferation and kill cells at high 
levels. Nitric oxide is also involved in LLLT, and may 
be photo-released from its binding sites in the respiratory 

Name of genes Role Change Mechanism
Mitogen-activated protein 

kinase 11 (MAPK11)
Proliferation Up-regulation Isoform of the p38 MAPK, which signaling pathway is involved in 

fibroblast growth factor2 induced proliferation28

Breakpoint cluster region 
(BCR)

Proliferation upregulation A GTPase-activating protein for Ras-related C3 botulinum toxin 
substrate 1 (RAC1) and Cell division control protein 42(CDC42) 
that promotes the exchange of RAC- or CDC42- bound GDP by 
GTP. Active RAC1 and CDC42 can suppress p21, leading to the 
upregulation of BCR gene, which can enhance cell growth29

Platelet derived growth 
factor C (PDGF-C)

Proliferation upregulation A member of the PDGF/vascular endothelial growth factor family and 
its upregulation can induce mitogenic activity on several mesenchymal 
cell types30

Serum response factor Proliferation upregulation It contributes to mitogen-stimulated transcriptional induction of many 
immediate-early genes during the G0-G1 cell cycle transition and is 
also essential for cell cycle progression31

Cullin 1 Prevent 
Proliferation

downregulation The downregulated gene cullin 1 is an inhibitory regulator of the 
cell cycle. Cullin 1 is required for developmentally programmed 
transitions from the G1 phase to the G0 phase of the cell cycle or the 
apoptotic pathway, the mutation of which leads to the acceleration of 
G1 to S phase progression32

Heat shock 70kD protein 
1A Caspase 6 Stress 
induced-phosphoprotein 1

Apoptosis downregulation Apoptpsis

NADH dehydrogenase 
(ubiquinone) 1 beta 
subcomplex, 2

Energy metabolism 
and respiratory 

chain

upregulation It is one of the peptides of mitochondria respiratory complex I that 
transfer electrons from NADH to the respiratory chain33

ATP synthase, H 
þ transporting, 
mitochondrial F0 
complex, subunitd

Energy metabolism 
and respiratory 

chain

upregulation ATP5H belongs to the respiratory complex V (F1F0 -ATPase assembly), 
which catalyzes ATP synthesis34

Electron-transfer-
flavoprotein, beta 
polypeptide

Energy metabolism 
and respiratory 

chain

upregulation Electron-transfer-flavoprotein b polypeptide (ETFB) is a subunit of ETF 
that serves as a specific electron acceptor for several dehydrogenases 
including acyl-CoA dehydrogenases that function in fatty acid b 
oxidation35

Table 1. The effects of LLL on gene expression.
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chain and elsewhere. It is possible that NO release in low 
amounts by low dose light may be beneficial.

Further advances in the mechanistic understanding 
of LLLT will continue to be made in the near future. 
These advances will lead to greater acceptance of LLLT 
in main- stream medicine and may lead to LLLT being 
used for serious diseases such as stroke, heart attack and 
degenerative brain diseases.
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The fluence effects of low-level laser therapy on inflammation, fibroblast-like
synoviocytes, and synovial apoptosis in rats with adjuvant-induced arthritis.
Hsieh YL , Cheng YJ, Huang FC, Yang CC.

Abstract
Abstract Objective: The aim of this study was to evaluate the effect of low-level laser therapy (LLLT)
operating at low and high fluences on joint inflammation, fibroblast-like synoviocytes (FLS), and
synovial apoptosis in rats with adjuvant-induced arthritis.

Rheumatoid arthritis (RA) is characterized by pronounced inflammation and
FLS proliferation within affected joints. Certain data indicate that LLLT is effective in patients with
inflammation caused by RA; however, the fluence effects of LLLT on synovium are unclear.

Monoarthritis was induced in adult male Sprague-Dawley rats (250-300 g) via
intraarticular injection of complete Freund's adjuvant (CFA) into the tibiotarsal joint. Animals were
irradiated 72 h after CFA administration with a 780 nm GaAlAs laser at 4.5 J/cm(2) (30 mW, 30 
sec/spot) and 72 J/cm(2) (80 mW, 180 sec/spot) daily for 10 days. After LLLT, the animals were
euthanized and their arthritic ankles were collected for histopathological analysis, immunoassays of
tumor necrosis factor (TNF)-α, matrix metallopeptidase (MMP)3 and 5B5, and terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assays.

LLLT at a fluence of 4.5 J/cm(2) significantly reduced infiltration of inflammatory cells and
expressions of TNF-α-, MMP3- and 5B5-like immunoreactivities, as well as resulting in more TUNEL-
positive apoptotic cells in the synovium. No significant changes were observed in these biochemicals
and inflammation in arthritic animals treated with 72 J/cm(2).

LLLT with low fluence is highly effective in reducing inflammation to sites of injury
by decreasing the numbers of FLS, inflammatory cells, and mediators in the CFA-induced arthritic
model. These data will be of value in designing clinical trials of LLLT for RA.
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Conclusions 
 

Our results provide evidence of laser fluence-
dependent reductions in TNF-a and MMP3, and of 
the ability of LLLT to inhibit the proliferation of 
inflammatory FLS.  
 
This makes LLLT with LF a suitable treatment for 
synovitis that is associated with the early stages 
of inflammation in RA.  
 
Our results also indicate a better understanding of 
the role of laser fluence in modulating these 
mediators that could be a basis for future 
therapeutic interventions.  
 
We conclude that a single application of LLLT with 
a fluence of 4.5 J/cm2 is more efficient in 
modulating inflammatory mediators and 
inflammatory cells, and its effects can be 
observed by histological signs of attenuation of 
the inflammatory processes.  
 
In addition, there are significant improvements in 
reduction of inflammation and FLS proliferation 
found in animals treated with 4.5 J/cm2, but not 
with 72 J/cm2. 
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The New Laser Therapy Handbook 
 

Jan Tuner and Lars Hode 
 

Prima Books, 2010 
 

“The effect of laser photon 
therapy [LPT] on inflammation 
is covered in many chapters of 
this book. The anti-
inflammatory effect of LPT has 
been widely studied. LPT seems 
to have a similar effect to 
steroids and NSAIDs, but 
without the severe side effects 
of these very common 
pharmaceuticals.” p. 248 
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Ten Lectures on Basic Science of Laser Phototherapy 

Tiina Karu 
Professor Tiina Karu is the Head of the Laboratory of Laser biology and Medicine at the 
Institute of Laser and Information Technologies of the Russian Academy of Sciences 

Prima Books 
2007 

 
“One of the most important biological mechanisms based on activation/upgrading of 
the terminal enzyme of the mitochondrial respiratory chain, cytochrome c oxidase, 
is shown to be a universal mechanism controlling many aspects of the metabolism in 
different types of irradiated cells.” Back Cover 
 
“Monochromatic light in the visible-to-near region can be a subtle instrument to 
regulate cellular metabolism.” (1) 
 
Laser radiation can modulate cell metabolism through the mediation of a universal 
photoreceptor. Cytochrome c oxidase is an enzyme that catalyzes the final step in 
the mitochondrial respiratory chain. (2) 
 
“Cytochrome c oxidase plays a central role in the bioenergetics of the cell.” (120) 
 
Laser irradiation may cause a shift in the cellular redox state. (4) Cells respond to the 
light stimulus in stronger or weaker manner depending on their redox potential at the 
moment of the irradiation. (113) 
 
“Upgrading of cytochrome c oxidase may prove a protective influence against the 
detrimental effects of environmental pollutants like chemicals and ionizing radiation.” 
(5) 
 
Laser irradiation can reduce the formation of scar tissue. (6) 
 
Laser phototherapy may be useful in reducing the severity of chemotherapy or 
radiation therapy. (9) 
 
Laser irradiation can enhance bone repair about two-fold. (10) 
 
632.8 nm laser irradiation can modulate immune responses. (12) 
 
“Laser phototherapy is used by physiotherapists (to treat a wide variety of acute and 
chronic musculoskeletal aches and pains), by dentists (to treat inflamed oral tissues 
and to heal diverse ulceration), by dermatologists (to treat edema, indolent ulcers, 
burns, and dermatitis), by rheumatologists (to relieve pain and treat chronic 
inflammation and autoimmune diseases), and by other specialists, as well as by 
general practitioners. Laser phototherapy is also widely used in veterinary medicine 
(especially in racehorse-training centers) and in sports medicine and rehabilitation 
clinics (to reduce acute swelling and hematoma, relieve pain, improve mobility, and 
treat acute soft-tissue injuries.” (21-22) 
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Abstract
Female office workers with desk jobs who are incapacitated by pain and tingling in the hands and
fingers are often diagnosed by physicians as "repetitive stress injury" (RSI) or "carpal tunnel
syndrome" (CTS). These patients usually have poor posture with their head and neck stooped
forward and shoulders rounded; upon palpation, they have pain and tenderness at the spinous
processes C5-T1 and the medial angle of the scapula. In 35 such patients we focused the treatment
primarily at the posterior neck area and not the wrists and hands. A low level laser (100 mW) was
used and directed at the tips of the spinous processes C5-T1. The laser rapidly alleviated the pain
and tingling in the arms, hands and fingers, and diminished tenderness at the involved spinous
processes. Thereby, it has become apparent that many patients labelled as having RSI or CTS have
predominantly cervical radicular dysfunction resulting in pain to the upper extremities which can be
managed by low level laser. Successful long-term management involves treating the soft tissue
lesions in the neck combined with correcting the abnormal head, neck and shoulder posture by
taping, cervical collars, and clavicle harnesses as well as improved work ergonomics.
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BIPHASIC DOSE RESPONSE IN LOW LEVEL LIGHT THERAPY

Ying-Ying Huang  � Wellman Center for Photomedicine, Massachusetts General
Hospital, Boston, MA; Department of Dermatology, Harvard Medical School,
Boston, MA; Aesthetic and Plastic Center of Guangxi Medical University, Nanning,
P.R. China

Aaron C.-H. Chen  � Wellman Center for Photomedicine, Massachusetts General
Hospital, Boston, MA; Boston University School of Medicine, Graduate Medical
Sciences, Boston, MA

James D. Carroll  � THOR Photomedicine Ltd, 18A East Street, Chesham, HP5
1HQ, UK 

Michael R. Hamblin  � Wellman Center for Photomedicine, Massachusetts
General Hospital, Boston, MA; Department of Dermatology, Harvard Medical
School, Boston, MA; Harvard-MIT Division of Health Sciences and Technology,
Cambridge, MA

� The use of low levels of visible or near infrared light for reducing pain, inflammation
and edema, promoting healing of wounds, deeper tissues and nerves, and preventing cell
death and tissue damage has been known for over forty years since the invention of lasers.
Despite many reports of positive findings from experiments conducted in vitro, in animal
models and in randomized controlled clinical trials, LLLT remains controversial in main-
stream medicine. The biochemical mechanisms underlying the positive effects are incom-
pletely understood, and the complexity of rationally choosing amongst a large number of
illumination parameters such as wavelength, fluence, power density, pulse structure and
treatment timing has led to the publication of a number of negative studies as well as many
positive ones. A biphasic dose response has been frequently observed where low levels of
light have a much better effect on stimulating and repairing tissues than higher levels of
light. The so-called Arndt-Schulz curve is frequently used to describe this biphasic dose
response. This review will cover the molecular and cellular mechanisms in LLLT, and
describe some of our recent results in vitro and in vivo that provide scientific explanations
for this biphasic dose response.

1. INTRODUCTION

1.1. Brief history

Low level laser therapy (LLLT) is the application of light (usually a
low power laser or LED in the range of 1mW – 500mW) to a pathology to
promote tissue regeneration, reduce inflammation and relieve pain. The
light is typically of narrow spectral width in the red or near infrared

Dose-Response, 7:358–383, 2009
Formerly Nonlinearity in Biology, Toxicology, and Medicine
Copyright © 2009 University of Massachusetts
ISSN: 1559-3258
DOI: 10.2203/dose-response.09-027.Hamblin

Address correspondence to Professor Michael R. Hamblin, BAR 414, Wellman Center for
Photomedicine, Massachusetts General Hospital, 40 Blossom Street, Boston, MA 02114; Phone:
617-726-6182, Fax: 617-726-8566, E-mail: hamblin@helix.mgh.harvard.edu

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight

danmurphy
Highlight



Y.-Y. Huang and others

362

tissue penetration of light is maximized. This optical window runs
approximately from 650 nm to 1200 nm. (Figure 2). The absorption and
scattering of light in tissue are both much higher in the blue region of the
spectrum than the red, because the principle tissue chromophores
(hemoglobin and melanin) have high absorption bands at shorter wave-
lengths, tissue scattering of light is higher at shorter wavelengths, and fur-
thermore water strongly absorbs infrared light at wavelengths greater
than 1100-nm. Therefore the use of LLLT in animals and patients almost
exclusively involves red and near-infrared light (600-1100-nm) (Karu and
Afanas’eva 1995). 

Phototherapy is characterized by its ability to induce photobiological
processes in cells. Exact action spectra are needed for determination of
photoacceptors as well as for further investigations into cellular mecha-
nisms of phototherapy. The action spectrum shows which specific wave-
length of light is most effectively used in a specific chemical reaction (Karu
and Kolyakov 2005). The fact that defined action spectra can be construct-
ed for various cellular responses confirms the first law of photobiology
described above (light absorption by specific molecular chromophores).

2.3. Mitochondrial Respiration and ATP

Current research about the mechanism of LLLT effects inevitably
involves mitochondria. Mitochondria play an important role in energy
generation and metabolism. Mitochondria are sometimes described as

FIGURE 1. Schematic diagram showing the absorption of red and NIR light by specific cellular chro-
mophores or photoacceptors localized in the mitochondrial respiratory chain
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In the context of LLLT the increasing “stimulus” may be irradiation
time or increased irradiance. This non-linear effect contradicts the
Bunsen-Roscoe rule of reciprocity (which was originally formulated for
visual detection of light by photoreceptors (Brindley 1952)), which pre-
dicts that if the products of exposure time in seconds and irradiance in
mW/cm2 are equal, i.e. the energy density is the same, then the changes
in biological endpoint will be equal. This inverse linear relationship
between irradiance and time has frequently failed in LLLT research
(Karu and Kolyakov 2005; Lubart et al. 2006).

A “biphasic” curve can be used to illustrate the expected dose
response to light at a subcellular, cellular, tissue or clinical level. Simply
put, it suggests that if insufficient energy is applied there will be no
response (because the minimum threshold has not been met), if more
energy is applied the then a threshold is crossed and biostimulation is
achieved but when too much energy is applied then the stimulation dis-
appears and is replaced by bioinhibition instead. An idealized illustration
(Figure 8) similar to that suggested by Sommer (Sommer et al. 2001)
helps understand the concept. 

3.2. Biphasic Response—irradiance

As early as 1978 Endre Mester observed a “threshold phenomenon”
after laser irradiation of lymphocytes in vitro (Mester et al. 1978). Peter
Bolton in 1991 irradiating macrophages with two different irradiances
(W/cm2) but the same energy density (J/cm2) recorded different results
(Bolton et al. 1991). Karu (Karu and Kolyakov 2005) found a dependence
of stimulation of DNA synthesis rate on light intensity at a constant ener-
gy density 0.1 J/cm2 with a clear maximum at 0.8 mW/cm2. In another
study (Karu et al. 1997) the same group found no less than seven maxima
in the dose vs. biological effect curves using a pulsed 810-nm diode laser.

FIGURE 8. Idealized biphasic dose response curve (often termed Arndt-Schulz curve) typically
reported in LLLT studies.
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sic dose response with positive effects (difference in integrated area
under the curve of time course of wound size compared to no treatment
control) seen in low doses with a clear maximum seen at 2 J/cm2, and the
high dose of 50 J/cm2 actually gave a worsening of the wound healing
time curve i.e. there was a greater expansion of the wound compared with
non-treated controls.

4.3. Rat arthritis

In another in vivo study (Castano et al. 2007) we investigated whether
LLLT using an 810-nm laser could have a therapeutic effect in a rat
model of inflammatory arthritis caused by zymosan injected into their
knee joints. In this model the severity of the arthritis is quantified by
measuring the diameter of the swollen joint every day and plotting a time
course for each joint. We compared illumination regimens consisting of
a high and low fluence (3 and 30 J/cm2), delivered at high and low irra-
diance (5 and 50 mW/cm2) using 810-nm laser light daily for 5 days, with
the positive control of conventional corticosteroid (dexamethasone)
therapy. 

As shown in Figure 12 three of the illumination regimens were effec-
tive in reducing the mean integrated knee swelling almost as much as the
positive control of the powerful steroid, dexamathasone; these were 3
J/cm2 delivered at 5 mW/cm2 and 30 J/cm2 delivered at 50 mW/cm2

both of which took 10 minutes, and 30 J/cm2 delivered at 5 mW/cm2

which took 100 minutes. The only ineffective dose regimen was 3 J/cm2

FIGURE 11. Biphasic dose response in measured difference in integrated area under the curve of
time course of wound size compared to no treatment control, with a clear maximum seen at 2 J/cm2,
and the high dose of 50 J/cm2 gave a worsening of the wound healing time curve.
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Wheat Belly Total Health 
The Ultimate Grain-Free Health 

and Weight-Loss Life Plan 
 

William Davis, MD 
 

2014 
 
“Most modern people are boiling 
pots of inflammation:  
 
hot, steaming, churning cauldrons 
of disordered, chaotic inflammatory 
responses, much of them due to 
food choices that conform poorly to 
human dietary needs.” 
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 1 
Mechanisms of Psychiatric Illness 

 
Inflammation: Depression Fans the Flames and Feasts on the Heat 

 
American Journal of Psychiatry 

November 2015; Vol. 172; No. 11; pp. 1075-1091 
 
Janice K Kiecolt-Glaser, PhD, Heather M Derry, MA, Christopher P Fagundes, PhD; 
From the Institute for Behavioral Medicine Research and the Department of 
Psychiatry and Behavioral Health, Ohio State University College of Medicine. 
This article has 200 references. 
 
KEY POINTS FROM THIS ARTICLE: 
 
1) “Depression and inflammation fuel one another.” “Depression and 
inflammation are intertwined, fueling and feeding off each other.” 
 
2) The depression-inflammation relationship begins early in life.  
[This is why children should also have an anti-inflammatory diet and supplements] 
 
3) Inflammation plays a key role in depression’s pathogenesis. There is a 
bidirectional link between depression, inflammation, and disease. 
 
4) “Stress and infection can lead to exaggerated or prolonged inflammatory 
responses,” increasing the incidence and depth of depression. 
 
5) “Larger, more frequent, or more prolonged inflammatory responses could 
have negative mental and physical health consequences.”  
 
6) “Heightened inflammation characterizes a number of disorders and systemic 
diseases, including cardiovascular disease, diabetes, metabolic syndrome, 
rheumatoid arthritis, asthma, multiple sclerosis, chronic pain, and psoriasis; each of 
these also features an elevated risk for depression.” 
 
7) “Elevated inflammatory signaling dysregulates neurotransmitter metabolism, 
impairs neuronal health, and alters neural activity in mood-relevant brain regions.” 
 
8) “Peripherally released cytokines send signals via molecular, cellular, and 
neural routes, which ultimately reach the brain and enhance CNS inflammation.” 
 
9) “Cytokines alter production, metabolism, and transport of neurotransmitters 
that synergistically affect mood, including dopamine, glutamate, and serotonin.” 
 
10) Cytokines inhibit the enzyme that converts tryptophan to serotonin, slowing 
serotonin production and promoting depression. 
 
11) “Cytokine-induced glutamate dysregulation can lead to excitotoxicity, thereby 
decreasing production of neurotrophic factors (e.g., brain-derived neurotrophic 
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 2 
factor, BDNF) that typically support neuronal health, neuroplasticity, and 
neurogenesis.” 
 
12) Cytokines dysregulate the hypothalamic-pituitary-adrenal (HPA) axis function, 
a key characteristic of depression. 
 
13) Vaccines cause a pro-inflammatory response, and as such can heighten 
depression. “Mild depressive symptoms were associated with amplified and 
prolonged inflammatory responses following influenza vaccination in older adults as 
well as pregnant women.” 
 

THE GUT MICROBIOTA, INFLAMMATION, AND DEPRESSION 
 
14) “The gut-brain axis involves bidirectional communication between the CNS 
and the gastrointestinal tract.” “Alterations in the gut microbiota shape physiology 
through contributions to inflammation, obesity, and mood, among other things.” 
 
15) Depression promotes intestinal permeability (a “leaky gut”), increasing 
systemic inflammation. Targeting the gut-brain axis benefits the vagus nerve, 
spinal cord, and neuroendocrine system. [prebiotics / probiotics] 
 
16) “Diet plays a key role in the gut’s microbiota composition and thus represents 
one potential therapeutic avenue, as do supplements (particularly probiotics and 
prebiotics).” “Probiotics may reduce depressive symptoms as a result of their anti-
inflammatory properties as well as their ability to reduce HPA axis activity.” 
 
17)  Disturbed sleep doubles one’s risk of depression. Sleep loss stimulates 
production of pro-inflammatory cytokines. Also, heightened inflammation disrupts 
sleep regulation. 
 

DIET AS A ROAD TO DEPRESSION AND INFLAMMATION 
 
18) Healthier diets are linked with a lower risk for depression. Studies indicate 
that healthier diets offer protection against the development of depressive 
symptoms and depressive disorders. 
 
19) Diet quality influences inflammation. The risk for depression increases with 
higher inflammation. 
 
20) “Caloric restriction produces powerful anti-inflammatory effects over periods 
of months to years.” Caloric restriction is also strongly antidepressant. Even 
intermittent fasting can reduce inflammation. 
 
21) “Cross-sectional, prospective, and randomized controlled-trial research 
demonstrates how diet quality, quantity, and timing influence both depression and 
inflammation. Diet-related inflammation can promote depression, and diet-linked 
depression in turn heightens inflammation. One dietary component, fish oil, has 
generated considerable interest [omega-3s].” 
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 3 
OMEGA-3 FATTY ACIDS 

 
22) “Fish oil is the prime source for two key omega-3 fatty acids, 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA).” 
 
23) Patients with depression have lower plasma levels of omega-3 fatty acids than 
non-depressed comparison subjects. Depressive symptom severity correlates with 
omega-3 fatty acid plasma levels. 
 
24) Omega-3 fatty acid supplementation benefits clinically depressed individuals. 
 
25) “A [study] determined that omega-3 fatty acid supplementation was effective 
in both patients with major depression and those with subclinical depressive 
symptoms.” 
 
26) “EPA, not DHA, was the key omega-3 fatty acid related to efficacy in treating 
depression, consistent with the evidence for EPA’s stronger anti-inflammatory 
properties compared with DHA.” [Important] 
 
27) “Lower omega-3 fatty acid levels are associated with higher serum IL-6, TNF-
a, and CRP.” “Inflammatory challenge studies provide compelling evidence of 
protective effects [with higher omega-3s].” 
 
28) “Both EPA and DHA substantially delayed onset of major depression,” and 
“EPA was more effective than DHA.” [Important] 
 
29) For depression, studies “clearly identified important benefits of omega-3 fatty 
acid treatment.” 

EXERCISE 
 
30) “Considerable evidence supports the value of exercise in treating depression 
and preventing its onset.” 
 
31) “Physically active individuals have lower levels of inflammatory biomarkers 
than their sedentary counterparts.” “Reductions in inflammation provide one 
potential explanation for the antidepressant benefits of exercise.” 
 

OBESITY 
 
32) “Depression promotes obesity, and obesity in turn promotes depression.” 
 
33) “A clear theme across research with omega-3 fatty acids, exercise, and 
cytokine antagonists is that anti-inflammatory interventions have a substantially 
greater impact on mood in individuals with heightened inflammation.” 
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 4 
Anti-Inflammatory Treatment Strategies 

 
34) Anti-inflammatory treatment with NSAIDs is associated with increased risk for 
gastrointestinal bleeding (especially for older adults or those who use alcohol), and 
increased risk of cardiovascular events. 
 
35) Anti-inflammatory treatment with cytokine inhibitors reduces the ability to 
fight infection, and increases risk of death and reactivation of tuberculosis. 
 
36) Anti-inflammatory treatment with omega-3 fatty acids and higher fish 
consumption is associated with a lower prevalence of depression and few side 
effects. “EPA appears to be more beneficial than DHA.” [Important] 
 
37) Probiotics reduce gut leakiness and neuro-inflammation. In humans, 
probiotics can improve mood. 
 
38) “Healthier diets offer some protection against the development of both 
depressive symptoms and depressive disorders.” 
 
39) “Both pain and disturbed sleep boost inflammation.” 
 
40) “Depression and inflammation are both linked to a number of disorders and 
systemic diseases, and the processes we described clearly have an impact on those 
diseases as well.” 
 
41) Treating inflammation can have a far-reaching impact on mood and health. 
 
COMMENTS FROM DAN MURPHY 
 
The central message is that inflammation drives depression, and vice versa. 
Depression drives other poor health issues. 
 
Anti-inflammation approaches both prevent and treat depression. 
 
The non-drug anti-inflammatory approach advocated in this article includes: 
 
• Improved Diet 
• Omega-3 Supplementation, especially EPA 
• Probiotics and Prebiotics 
• Exercise 
• Sleep Hygiene 
• Stress Reduction 
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 5 
Factors Associated with Heightened Inflammation and Depression 

• Older Age  
Inflammation rises with age. Among the genes up-regulated as we age, more than half regulate 
inflammation-related processes. 
 
• Obesity  
“Adipocytes (fat cells) produce and secrete IL-6 and TNF-a, and abdominal fat is a major 
inflammatory source. Central adiposity and greater body fat are associated with larger stress-
induced inflammatory responses.” 
 
• Poor Sleep  
“Sleep loss stimulates production of pro-inflammatory cytokines and cellular inflammatory 
signaling.” 
“Disturbed sleep accompanies many inflammation-associated comorbidities.” 
Both decreased sleep (<5 hours) and increased sleep (>9 hours) increase inflammation. 
 
• Unhealthy Diet “Western” Diets  
Diets high in red and processed meats, sweets and desserts, French fries and refined grains, 
increase inflammation.  
 
• Omega-6/Omega-3 Ratio  
High levels of Omega-6 fatty acids and low levels of Omega-3 fatty acids (especially EPA) are 
associated with inflammation and depression. 
 
• Sedentary lifestyle  
“Physically active individuals have lower inflammation than their sedentary counterparts.” 
“Better cardiorespiratory fitness is associated with lower inflammation.” 
 
• Pain and Fatigue  
Pain and Fatigue have strong ties with inflammation and depression. 
 
• Smoking  
Smokers have higher inflammation markers than nonsmokers. 
 
• Alcohol  
Heavy drinkers are more inflamed than abstainers or moderate drinkers. 
 
• Female Sex  
More women than men have elevated inflammation, and women appear to be more sensitive to 
heightened inflammation. 
 
• Prebiotics and Probiotics 
“Probiotics reduce gut leakiness and neuro-inflammation.”  
 
• Caloric restriction 
“Caloric restriction can simultaneously attenuate production of pro-inflammatory cytokines while 
enhancing anti-inflammatory pathways.” 
 
• Weight loss  
Reduces multiple obesity-related health risks, including depression. 
“Weight loss reduces inflammation.” 
 
• Exercise  
“Can result in substantial long-term benefits for morbidity and mortality.” 
“Fitness is inversely associated with inflammation.” 
 
• Yoga, tai chi, and mindfulness-based meditation  
Improve sleep and reduced inflammation. 
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