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THE RELATIONSHIP BETWEE N INSULIN AND GLUCAGON
IN THE PATHOGENESIS OF OSYNDROME XO

BACKGROUND

About three years ago, my partner, John Young, MD., and I were introduced to a “fat-
loss” program by a Canadian friend. With the exploding epidemic of “obesity/ Syndrome
X”, we reasoned a medically structured weight loss program would be a good addition to
our practice — not only from a therapeutic standpoint but from a financial one as well.

We were very pleased with the program. It was easy to implement, the patients liked it
and reported better success compared to others they had previously tried, and it added a
welcomed cash flow to the practice.

As can be expected with any weight loss, certain physiological parameters did improve.
Blood pressure, fasting glucose, and total cholesterol were all reduced. Patients reported
a greater amount of energy and even some cases of sleep apnea were resolved, or at least
greatly improved. Again, we were pleased, but you might expect these improvements
from any successful weight loss program.

Within a year, however, we began noticing other patterns that we were very pleased with
but could not explain. Most striking was the resolution of GERD that occurred within
one week to 10 days without fail. Next, the weight they lost stayed off in the great
majority of patients. We heard over and over again: “I went on a cruise and ate
everythingand didn’t gain a pound!” Women were reporting that their hot flashes went
away, their hair was shinier, skin and nails were better. Two ladies confided somewhat
shyly: “My moustacheés gone”. We were shocked that, even in as little as three days
into the program, many of our hypertensive dieters were calling the office and reporting
extreme dizziness: their blood pressures had dropped that fast. This could not be
attributed to mere weight loss. They hadn’t lost any appreciable amount of weight yet!
Patient’s HDL-c levels increased markedly. One 50 year old woman, who was basically
a “mess” (nine meds and her labs were still terrible, T chol / HDL = 13.6), had an
increase in HDL-c of 330%...from 19 to 56! Two 80 year olds brought back reports
from their cardiologists showing a marked increase in ejection fraction and that their
arrhythmias were no longer of clinical significance. Rashes, some patients ‘always’ had,
disappeared and a few asthmatics reported many fewer episodes. Clearly something
more than just weight loss was responsible.



I read Dr. Tran Tien Chanh’s book, “The Unbalanced Diet Approached to a Slimmer
You”. Dr. Tran (M.D., PhD.) focuses on the pancreas’ hypersecretion of insulin in
response to a carbohydrate load in overweight usually hyperinsulinemic individuals. He
specializes in sports medicine and his doctorate is in nutrition and physiology and it was
he who designed this particular weight loss protocol. He lives and practices in Paris and
originally designed this protocol for Olympic athletes over twenty years ago. He has
clinics using his protocol in eight European countries, has had a big movement in Canada
for the last seven years and has recently brought the “Ideal Protein Diet” to the States.
His protocol made sense to me. After refreshing my knowledge on the metabolic effects
of insulin and insulin resistance, some of these unexplainable benefits our patients were
experiencing began to give up their secrets. The book “Protein Power” by Michael and
Mary Dan Eades (both M.D.’s) helped me look at these effects from a different
perspective. They talk a lot about the balance between insulin and its counterpart
glucagon and the notion of “insulin dominance and glucagon dominance”.

In a wonderful analogy, they liken these two master hormones to the brake pedal and the
gas pedal of your car; you need both throughout the day as you drive. However, the type
of road you are traveling on at any particular time (or metabolic path) largely dictates
which pedal you will use more. Driving on a freeway and you’ll use the gas pedal more.
In the center of a city, you use the brake more. In our body, it’s our food choices that
determine which hormone is used more. Over two thousand years ago, Hippocrates told
us to “let our food be our medicine”. I now realize just how profound that statement was
then and how profound it is today.

Table 1! shows the effects of different combinations of macronutrients on our body’s
production of insulin and glucagon. Clearly if our goal is to strive for a balance between
glucagon and insulin, then a diet with a little more protein and fat with fewer
carbohydrates would seem to be indicated. The food combinations are more intriguing.
A meal consisting of a lot of carbohydrates and fat, with little protein, would likely
produce a veritable flood of insulin and very little, if any, glucagon. What are some of
our favorite foods and our children’s favorites? Macaroni and cheese, pizza, peanut
butter and jelly on white, cheese and crackers, donuts or those beautiful “Starbuck’s”®
pastries are a few of the favorites. All of these are high in carbohydrates and fat and have
very little, if any, protein.

Table 2 lists the effects insulin and glucagon have on our physiological processes. It is
pretty obvious that “spending more time” under glucagon’s influence would be
preferable; yet, the vast majority of North Americans eat in a manner to ensure the exact
opposite! Many people regularly eat like this and are apparently no worse for the wear;
maybe that is why we discount the importance of dietary choices. However, for a
growing number of individuals, these effects are all too painfully apparent.

"Eades, Michael, and Mary D. Eades, M.D.’s. PROTEIN POWER New York: ©Creative Paradox, LLC. (1996): 37

Ibid: 36.

i



TABLE: 1

Influence of Food on Insulin and Glucagon

Type of food
Carbohydrate

Protein

Fat

Carbohydrate and Fat
Protein and Fat

High Protein and Low Carb

High Carb and Low Protein

Insulin
+++++
+ +
No Change
+ 4+ +
+ +
++

+H+++++++

il

Glucagon
No Change
+ +
No Change
No Change
+ +

_|_



TABLE: 2

The Roles of Insulin and Glucagon

INSULIN GLUCAGON
Lowers elevated blood sugar........................ Raises low blood sugar
Shifts metabolism into ............................ .Shifts metabolism into
storage mode burning mode
Converts glucose and protein to fat.........Converts protein and fat to glucose
Converts dietary fat to storage............. Converts dietary fats to ketones and

sends them to the tissues for energy

Removes fat from blood and......... Releases fat from fat cells into the blood
transports it into fat cells for use by tissues as energy
Increases the body’s production............... Decreases the body’s production
of cholesterol of cholesterol
Makes the kidneys retain........................... Makes the kidneys release
excess fluid excess fluid
Stimulates the growth of arterial......... Stimulates the regression of arterial
smooth muscle cells smooth muscle cells
Stimulates the use of glucose ........................ Stimulates the use of fat

for energy for energy
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OBESITY: The Epidemic of the Twenty-first Century

For the last thirty years, the following has been our dietary recommendations: low-fat/no
fat (particularly saturated fats), limited fat-free dairy products, and limited red meat,
avoid shellfish and organ meats (particularly liver) which are all very high in cholesterol.
Don’t consume too many eggs, better to use the whites or “Egg Beaters®”. And above
all, base your diet on complex carbohydrates with at least 60% of your daily caloric
intake consisting of whole grains, fruits and vegetables”. The food manufacturers
enthusiastically jumped on this and all manners of new “fat-free” products emerged (‘fat-
free’, by the way, means the product does not contain an appreciable amount of
triglycerides — the technical definition of fat. What they do contain are a lot of mono and
diglycerides, which, of course, the body converts into triglycerides!). Less milk was
consumed, being replaced with ‘more healthy’ juice drinks and remember the Lender’s®
bagel commercial that said “Lender’s bagels, who knew they were this good for you?”.

I grew up in the fifties and sixties, and we ate considerably different then. Bacon and
eggs was the standard breakfast (unless we were running late for school, then we grabbed
a bowl of cereal....which didn’t have little pieces of marshmallows and bizarre colors).
On Sundays, after church, we had a big brunch that consisted of a huge omelet or quiche
loaded with some of our garden grown vegetables and sides of Taylor® pork roll,
Habersatt® scrapple (both Philly favorites) or homemade Italian sausage. After school,
we drank lots of milk — whole milk, with all the fat- right out of the bottle (unless Mom
was around). Thursday night was liver and onions, Friday (the only day we didn’t eat
meat) was Mrs.Paul’s® Fish Sticks, or Campbell’s® Oyster stew (creamy, fatty, loaded
with cholesterol and delicious) or if in season, shad roe wrapped in bacon!

From kindergarten through the sixth grade, I attended three different schools. In those
seven years, I recall only FIVE “fat kids”. After forty years, I can still remember their
names — that’s how rare “fat kids” were then! My how things have changed!

Today’s healthy breakfast (not counting Pop Tarts® or Toaster Strudel®) might be a
whole wheat bagel with a glass of fresh, organic orange juice (total carbohydrates: 38
grams and 26 grams respectively = 74 grams...not counting any spread on the bagel).

A child’s size serving of cereal (1 0z.), eight ounces of lo-fat milk and a glass of “OJ”
would yield 25 g+ 12 g + 26 g for a total of 63 grams of carbohydrates. If we subtract
the grams of dietary fiber (about 3 in each case) we have two breakfasts containing 71
and 60 grams of total “impact” carbohydrates. Metabolically speaking, that is the
equivalent of 18 and 15 teaspoons of pure sugar respectively. We must realize every four
grams of carbohydrates (less grams of fiber) is turned into a teaspoonful of sugar in our
bodies...sometimes quickly, sometimes a little slower, but that is its end metabolic fate!



Dr. Eades states that a 2200 Kcal daily diet containing 60% carbohydrates is the
equivalent of two full cups of sugar. Even if we say a 2500 Kcal (amply allowing for
extra fiber) contains two cups of sugar, the fact is startling just the same. School lunch
menus (all meticulously balanced by dieticians) usually contain the perennial favorites
such as macaroni and cheese, peanut butter and jelly, grilled cheese sandwiches, and
pizza. Drink choices still include milk, but the juices, sweet teas, sodas and gatorades
appear to be more popular. How many “fat kids” do we see in our schools today?

The National Institutes of Health’s newsletter (NIH NEWS) and The New England
Journal of Medicine both published a study in March of 2005 that warned, for the first
time in history, a generation may have a shorter life expectancy than the preceding one.
The reason for this is the staggering rate at which obesity is occurring.

The May 20, 2008 issue of our local paper, The St. Petersburg Times, had a front page
article on childhood obesity. It stated among other things: “Although the rest of the
nation is much heavier too, among those ages 6 to 19 the rate of obesity has not just
doubled, as with their parents and grandparents, but has more than tripled.”

Alarming statistics, as well might be expected, give rise to theories and studies. Genetic
predisposition is a big focus, especially since we have decoded the genome. Although
this no doubt may play some role, such a dramatic change in one generation would not be
scientifically congruent to support such a genetic shift. A large focus is now being
concentrated to hyperglycemia during pregnancy but at levels lower than the diagnostic
criteria for diabetes.Two studies recently published in another issue of The New
England Journal of Medicine recently explored this. In the first, (The HAPO Study —
Hyperglycemia and Adverse Pregnancy OutcQri2&$05 pregnant women underwent a
75 gram glucose tolerance test at 24 to 32 weeks of gestation. Data remained blinded if
the fasting plasma glucose was 105mg/dl or less and the 2 hour plasma glucose was
200mg/dl or less. Their conclusions were summarized: “Our results indicate strong,
continuous associations of maternal glucose levels below those diagnostic of diabetes
with increased birth weight and increased cord-blood serum C-peptide levels™.®

3Olshansky, S.,Jay, et al. “A Potential Decline in Life Expectancy in the United States in
the 21* Century.” N Engl J Med. Vol.352 No.11 (March 17, 2005): 1138-1145.

“Levine, S, et al.. “Surge in Childhood Obesity May Threaten a Generation.” The St.
Petersburg Times (as published in The Washington Post). (20,May 2008): 1.

*Metzger, B.E., et al. “Hyperglycemia and Adverse Pregnancy Outcomes.” N Engl J
Med Vol.358 No.19 (May 8, 2008): 1191-2002.
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The second study involved 751 women diagnosed with gestational diabetes and in the
same gestational stage as the above study. They were randomized to be treated with
metformin (and insulin if needed) or just insulin alone. The object of the study was to
judge the safety and efficacy of metformin compared to the traditional insulin alone
therapy and to see if there was any effect on the composite outcomes of babies compared
to those whose mothers received the insulin alone therapy. The conclusions stated “In
women with gestational diabetes mellitus, metformin (alone or with insulin) is not
associated with increased perinatal complications as compared with insulin. The women
preferred metformin to insulin treatment.””®

It would logically follow that the next study would be to treat a group of pregnant women
with elevated plasma glucose, but at levels below whatomld be considered diagnost€
gestational diabetes, with metformin/insulin versus an untreated control group. The
composite outcomes of the neonates would be compared, and we would see if an
indication for treatment of such a population is warranted. In fact, Donald R. Coustan,
MD, Professor and chair of Obstetrics and Gynecology at the Warren Alpert Medical
School of Brown University (and one of the authors of the HAPO Study, announced
recently that a conference will be held in June to discuss the pro’s and con’s of treating
elevated glycemia in pregnancy. He stated: “For now, doctors will still use the glucose

threshold that they’re currently using”.’

This line of reasoning is rather disturbing in that we are focusing on treating symptoms
and ignoring the physiological underpinnings. Hyperglycemia, yet subclinical for a
diagnosis of diabetes, is a symptom of what? I would suggest themost likely cause
would be insulin resistance brought about by constantly elevated levels of insulin
(hyperinsulinemia) due to a diet too rich in carbohydrates. Not once did any of the
researchers look at maternal insulin levels nor did they discuss the maternal diet, leaving
that no doubt, to registered dieticians. If that in fact is the case, we’ll know the moms
will be getting a diet largely based on complex carbohydrates and low in fat and
cholesterol (which is usually associated with one ‘skimpy’ in protein). The very diet that
will ensure a copious secretion of insulin! It would have been interesting to have had
insulin levels drawn in addition to the plasma glucose — both in the fasting state and 2
hours post glucose challenge. In our practice, a fasting insulin level above 10
microunits/ml or a 2 hour post-glucose challenge level above 30 microunits/ml would
have automatically caused us to look at the diet. If appropriate, the carbohydrate content
would have been decreased by one half, making up the calorie deficit with protein and
“good” fats and re-testing the patient in one week (adjusting again “PRN”).

SRowan, J.,A., et al. “Metformin versus Insulin for the Treatment of Gestational Diabetes.” N Engl J Med Vol.358
No.19 (May 8, 2008): 2003-2005.

"Gordan, S.. “High Blood Sugar Tied to Pregnancy Complications.” HealthDay News (May 2008):
http://www.healthday.com
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Here, they are contemplating administering insulin! The very fact that metformin is
effective (cases where added insulin was not required) in tempering their hyperglycemia
should be a diagnostic criteriorall by itself that these women are insulin resistant.The
liver releases glycogen when blood glucose becomes low, as normal levels are reached
insulin is secreted and this inhibits the further release of glycogen. In an insulin resistant
individual, the liver does not respond to the proper level of insulin and it continues to
release glycogen and blood sugar continues to rise. Metformin is used to block the
release of glycogen by the liver.

Now let’s turn our attention to the fetus in all of these ‘experiments’. The little human is
developing in a proverbial “sea of insulin” due to the mother’s hyperinsulinemia. What
physiological consequences may ensue? Certainly large birth weight, increased cord-
blood C-peptide and hypoglycemia at birth would be consistent with this, and these are
exactlythe types of babies we are seeing. These children, due to the maternal
environment, are being born, maybe not genetically, but certainly environmentally,
predispositioned to developing insulin resistance at an early age. Following weaning,
smashed bananas and rice cereal are some of the first “sweet” foods given to children.
All carbohydrates or worse, carbohydrates and fat, the very combination guaranteed to
produce the most insulin. Then they graduate to the “Happy Meals” and the “Juicy
Juice” and here we go! This, I truly believe, is the root cause of the explosion in
childhood obesity we have witnessed in the last 15 years or so. Mark my words, if these
pre-diabetic, hyperglycemic “moms-to-be” are treated with insulin during their
pregnancies, the situation will worsen rapidly; that is just the physiological / biochemical
fact of the matter.

The following paper is an examination of “Syndrome X" from the perspective of
“glucagon versus insulin dominance”. The biochemistry and cellular physiology
described herein comes straight out of medical school textbooks (I even purchased the
latest edition of Harper’s Illustrated Biochemistry to be certain everything is up-to-date).
Other references cited are from prestigious, peer-reviewed professional journals.

Please keep in mind, we will be discussing the pathological condition of “Syndrome X”
so many of the dietary recommendations may seem moot or ‘not applicable’ if we view
them from a normal physiologic state (“I can eat whatever [ want and do just fine, thank
you”). We at Ideal Protein of America have a medically designed, precise protocol. As
with any other treatment plan, there is a separate protocol for the treatment of the acute
condition and a different one for the maintenance phase (in stark contrast to USDA
guidelines where “one size fits all”).

We, in America, and the rest of the world is not far behind, are facing a healthcare crisis
of unparalleled scope. “Syndrome X and all of its co-morbidities have spiraled out of

control and continue to get worse not bettewery year. We cannot afford to keep doing
the same things with the same mindset and expect improvements. You men and women,
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physiciansare the “General Staff” in the healthcare hierarchy. You ‘outrank’ registered
dieticians, clinical nutritionists, pharmacists and certainly drug representatives and food
advertisers. I beg you to please review some of the basic biochemical, physiological and
pharmacological facts as stated in the textbooks and journals of your profession. I say
this with the greatest humility and professional respect; please judge the
recommendations of your above mentioned “subordinates” by the facts stated in your
textbooks, not theirs. I think you may find some common guidelines/recommendations
actually counter-productive in terms of improved patient outcomes.

Michael P. Ciell, R.Ph.
Chief Science Officer, Ideal Protein of America
©Copyright 2008
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THE RELATIONSHIP BETWEEN INSULIN AND GLUCAGON
IN THE PATHOGENESIS OF OSYNDROME XO

By: Michael P. Ciell, R.Ph!

WHAT IS “SYNDROME X”
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Clinician’s Notes:

Before starting a patient onThe Ideal Protein Diet, it is helpful to have some base-line labs done.
This will allow the clinician and the patient to manitor their progress and serve as a benchmark for

evaluating this protocol against any other dietary intervention or weight loss program. Suggested
labs may include:

1. Complete Metabolic Profile;: Fasting glucosen the mid to upper 900s indicates
insulin resistance may already be occurringPotassiumlevels in the low-normal
range may indicate a larger supplementadmount than what is standard with the
protocol. Uric Acid levels above 6 generally indicate insulin resistancélbAlc
should be below 6, repeat iB months and note the improvement.

2. Fasting Insulin or Insulin, glucose challenge (75 g glucosePraw blood fasting
and at 1 & 2 hour intervals (draw both glucosend insulin levels). Note-
insulin samples (tubes) must be fr@n immediately and processed with 24 hours.
Insulin levels should be 5 or ledasting and not above 30 (microunits/ml) at

one or two hours. Glucose should be less than 90 fasting and not more than 150
after one or two hours.

3. Fasting Lipids: HDL-c should be at least 40 and Total Cholesterol / HDL-c should
be less than 4. If on statin therapy, re-test in 4 to 6 weeks to evaluate need for
continuing medication. Triglycerides should be 120 or less (these levels, if
elevated, usually normalize within the same time frame).

4. High sensitivity C-reative protein: Should be less than 1.0 It is a marker for
inflammation and can be both a cause and a result of insulin resistance.

5. Fibrinogen: A clotting risk factor and often associated with insulin resistance.
The level should be less than 300.

6. C-peptide: This test should be ordered forType Il diaketic patients and those not diagnosed as
diabetic but who are on insulin therapy (insulin levelsvill be meaningless here). If the test shows

positive, the pancreas is still producing insulin ahthere is a good possibility they may be able to
decrease the insulin.

. Kidney Function: Severe Kidney damage is an absolute contra-indication for
this protocol. However, those with somewhat compmised renal function (GFR
35 B 50) may still participate prading they take no mae than the minimum
amount of protein recommended. Test should be repeated in 6 to 8 weeks and
an improvement should be seen (at least it should be no worse). If the re-test
indicates a worsening, the program should be discontinued.

. Liver Function: Insulin resistance often causes certain enzymes to be elevated.
Unless severe, the program may be started and tests repeated every 8 weeks. An elevation in

alkaline phosphatase may be indicative of gallstones. An ultrasound maybe ordered to rule this
out.
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CLINICIAN’S NOTES:

When beginning theldeal Protein Protocol, the hypertensive patient should be
instructed to monitor his/her blood pressue and report any dizziness or orthostatic
hypotension. More often than not, these patients will undergo a pronounced
diuresis within one week B some withid days. The decreased levels of insulin
secreted (due to low carbohydrate consumpn) seems to have an immediate effect
on the kidney which now will function normally and cease to retain sodium.

Adjustments (downward) in doses of anti-gpertensive medications may have to be
contemplated.

For patients requiring continued anti-hypertensive therapy until an effective weight
loss occurs, these modifications hayeoven beneficial in most cases:

1.) D/C thiazide type diuretics (sulfaylureas such as glyburide and tolbutamide
and the structurally similar thiazides can compromise fatty acid oxidation in the
mitochondria by inhibiting the enzyme canitine-palmitoyl transferase ). Thus, the
full benefit of the Ofat-lossO program asell as reduction in plasma triglycerides
may not be as pronounced as we would expect.

2.) ACE inhibitors are fine, but do notuse single tablet combinations with a
thiazide (ex. Enalapril is fine, elapril/HCTZ should be D/COd).

3.) If adiuretic is still needed, considr a low-dose loop-type diuretic (ex. 10 mg
furosemide or 0.25 to 0.5 mg bumetanide).

4.) If an ACE inhibitor or an ARB is not on the patientOs regimen, consider adding
one temporarily OR use a combinatiorof a low-dose loop diuretic with
spironolactone 12.5 to 25 mg QD.

5.) Hypertensive patients (as well as all pignts on this protocol) should be advised
to watch for signs of potassium deficiety (i.e muscle weakness or fatigue).




CORONARY ARTERY DISEASE
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)2*1+2*9*&,1Q1*SQ;/9/,*' (12*5;")  *-17 (1/&9]&)) &-15";#)5$&>1IV6*/2!.; &#,/$&!/9!,$!
#3$&,2%51,6%1.'$:1$.1.),1%/,6%21/&,$!,6*1)/+$#(,*1.$219,$2)5*1$212*'*)9*19 $2*-1 ;*'l
E.),IV/&,$!,6*1#/2#;"),/$&!19%!,6),!/,' & 7*)@)/") 7"*1)9) &!*&*25(19%; 2#*>!!
Lipoprotein-lipasé#);9*9!.),,(W#/-9!,$1*&,*2!,6*1.),1#*"1Qand keeps them thetk!
V:$!$,6*2!*&8(%*9+ ormone-sensitive lipadeN1\IN&-!,6*12*#*&,'(I-/94#$@*2*-!
Adipose-triglyceridiipaseE"VA\Il-$!,6*1*S)#,1$++$9/,*Z!1 6*(12*'*)9*1.),!.2$%!
,6*1)-/+$#(,*>!Insulinlenhances the action of Lipprotein lipase and glucagon
inhibits its action. Likewise, glucagon stimulates té activities of HSL and
ATGL, while insulin inhibits these two enzymes.!"19,;-(1+;7'/96*-1/&!,6*!
Journal of Chemical Endocrinology and Metaboligki&*![ddfl**196$:*-! that
the expression of HSL and ATGL wa greatly suppressed in the obese,
insulin resistant state!

o D*LSNIH)2,#)2/(1042:% T, 1 219, M1$.1+6(9/$ $5(=!,6X1@*2()#,1$.I'$O/&S5!
*[56,=1/8&#2%)9*91, 6*1)#,/@/,(1$.116.),19,$2/&5PHG+2$, */&!'/+)9*)&Keepd, 1),
)I6/56I@*1$.)#,/@/, (1. $2!9*@*2) 1% HE6BST) 7 (19$%*@$': /$&)2(19:2@/@)!
06*#6)&/9%TIR.IHI&S:N)--! /&9;& $!,6/91)'2%)-(102)%6H*-G;+41*&8(%*E:6/#6!
I @*&N&H2¥)9M Q)1 1@, (1.;2, 6HAT*H#$%6*91)9(1, $1:&-*29,)&-1:6('Kbe!S.!
+G++1:6$16) @*19:4#+99.." (159, 1:*/56,1 2+5)/&1/, I1V6*9*1+$$219$;'9=1:9:)"(!
J#,1851:8-*21,6*1)-@/H#*1$.1:5"106*) 8/ &54 2$.¥99/$&) 9=12% (1$&!)106*)", 6!

7)) &% A1:9:)" (1#$89/9,/1&51$.1) -/ 17)9*-1$& 1#$Yo+*SI#)27$6(-2),*9) &
@*2(I'$:1)%$;&,9!$.1.),G,61@*2(1.$$-1#$%7/&),/$&!,6),1)99;2+91) #$+/$;9!
O*#2* [$&!$.1/&9;'&INW*B)F!S$.1,6%9*15;/-*'/&*9=],6*1%*-/#)'1#$%%;&/,(1)9!)!
6$%16)0152%) *219:#4#+901 9, |&51#)&#*21,6)&1/,1-$*@*),/&5I$7*9/, (UL (8-25%*!
3>11"91 6*1-$#,$29!F)-*91+$/&,!$;,=1801)%)8/&5!,6),*@*&!be!$.19;##*99.;"!
1% *29106)&)5*! $I<*+111$. 1Q17:, 1 6)96) (14$22%),*1:/, 61, 6*14+*2#+*&, )51
$@*2:*/56,!+*$+*1:6$ldonOt have hyperinsulinemia and IR.O

i



What About Diet Pills?
|
h6*&N&!$@*2:*/56,=1/1&9;'1&!2*9/9,)& | &-YDI*5/&9")!-/* =1*+/9$-*9!$.12*)# | @*!
B(+$5' (#490/) ) 2*1'/<* (1 $ISH#:2HVE/91/91+)2, [#:)2'(1,21].1, 6*1-/* *21#6$$9*91)!
6(+$H)'$2/H#12%5/%*&17)9*-1S&BBIH) 27$6(-2),*9)&-!'/,,*1.), >V 6*(1#$8&9:%*!, 6*!
#)27$6(-2),*9=1,6*17$-(1+2$-1#*91)&!1*S)55*2) 9%6$;&,1$.1/&9;'/8&1/&!,;2&=1,6*/217'$$-!
9:5)21-2$+91)&-!,6*(15*,19*@*2*1#2) @/&59!) &)BY &IE,6* (1#) &P, 16%'+1/,1>11V6*12) /$&) !
$2142%0#2/7/8510#),*#6$)%/&*)&) $594 EBBHE*&, *2)%/&*I$217+&8)-2/&*1Q!0/&!,6*!
$'-1-)(9PI11/9!,:$G.$'->!1a/29,=!/,1:/"1)%¥$2),*!,6*16;&5* 2> 1 *#$&-=!/,1:/"1*&6) &#*!,6*!
#),)7$#1+2$#+99%91$.1'/+$'(9/9=15'(#$54QID!) &-15' #$&*$5*&*/IEOQ+**-9; +] 6*!
%*,)7$'/9%PI1>11V6/919**0091'$5/#)') &-!-/* BYBO*!:*/56,!$&!+2$52)%9!9;#6!)9!,6/9>!
|
h*1<&$:1:6%&!,6%17'$$-15"#$9%1.)"91 6% 7$-(12*9+$&-91/&196)&(1:)(9>1IA"#)5$&!1/9!!
ORf2* *-17(1 6%14+)&#2%)91) &1 6*1)-2%&) B 2$- #*1 &S 2*+/&*+62/&*=1*+/8&*+62/&*IE)><>)>!
)-2*&)' 1&*117$,61#),*#6$")%/&*9N)&-1#$2, /9$WHHI91#);9*915'(#$5*&!, $17*12%%)9*-17 (1, 6*!
Y@*21)&-1.2%*1), (1)#-91)2*12%%)9%-1-:%1 $1 6*19,/%:"),/$&!$.ININI7(15"#)5$&) &1, 6*!
#),5H6$")%/&*QIE*+/1)&-1&$2*+/1>!
|

"19,;-(1+;7'/96*-1/&![ddJ ?1/&@*9,/5),*-!,6*12$"*9!$. 1#}6$")%/&*9IS&INIVET(!,6%!:)(!
6$2%$&*G9*&9/,/@*!'/+)9*!:)91&)%*-17*#);92HA+$&-9!,$) @) 2/*,(1$.19;79,) &#*9!'/<*]
,6*16$2%3$&*9!/&9;'/1&1)&-15";#)53&) &-!,6*1#}#6$") %/&*9I>W)9/#)"(!,:$!52%;+9!$.!
9;7Y*#,9=1$&*!:/,6!0&$2%)®@""0!$.1/&9;'/&!)&-!,6*!$,6*26!6/56*2!*@*'9!$.1/&9;'/&=!
F2*I*S+$9*-1 $I*&-$5*&$;91#), *#6$) %/ &*IEQ*#2*,/$&!$.1:6/#6!:)9!/&- #*-17(!
9,2*99/&5!,6*19;7Y*#,91>!12)9,/&5!+")9%)!. 2tHHY - 1#$&H#* &, 2),/$&9!:*2*19/%/") 2!/&!7$,6!
528;+9>!1V*&!1%/&;,*9!).,*21/&/,),/1&5!9,2¢¥99¢8) laa""*@*'9!/&#2*)9*- b e!/&!,6*!
&$2%)'/&9;'1&!52%;+!:6/*!,6*laa""*@*'9!4H,6*1/&9;'/&!-$%/&)&,19; 7Y *#,912*0%)/&*-!
;&#6)&5*->1R,1%)(17*1/&.*22*-17(1,6/9!,6K9;'/&!$@*22/-*91)&(19,/%:;"),/$&!S.IN1\!
[&-#*-17(\#),*#6$")%/&*9_|,6*2*.$2*=1,6*1:86,!'$99!%%$9,!)..*#,*-17(1;9/&5!0-/*,!1-2;594!
%) (17*1%$2*1$.1"*)&!1%;9#*1%)99'E@/) | Bp8# &$'(9/9") &-15"#$&*$5&*9/9112),6*2!,6) &!
,6*1'$991%.1.),>llosing muscle mass in the Ideal Ritein Protocol is unacceptable.
V6/9L:/"I'$:*21,6%1%* ) 7$'/#12),*19%$!%)/&,)/&/&5!,6*!:*/56,!'$99!: /"I 7*I* @*&! % $2*!
-8 SNC$2*$@*2=!/,1/9!-)&5*2$;9> V6B ) 9#;)212/9<91+ 2B@ (I-*9#2/7*-1.$2!
6(+*2/&9;'1&*%/#!/&-1@]-;)'9!%)<*9!5/ @/&549)&,9!)'0-/#*(4!7;9/&*99>!1V6*10?6*&G
a*&4+2$,$#%$'/91)152%), 1*S)0654%.16$:12/9<(1, 6/91#) & TP 2*%*% 7*2=1, 6*16*)2,1/9!)!

%; 9|

|

CLINICIAN’S NOTES:_ The dieter should never be hungry on the Ideal Protein
Protocol. Hunger usually is a result of bo many carbohydrates. Check the weekly
meal plan for Oforbidden itemsO AND amoumnof food eaten. Make sure no meals
were skipped and they consumed all salads and vegetables.




Ketogenesis/Ketosis

X&196:9,1<*+1/&19%6/&-=1,6),1)',6$;561.),91)2*17$,61$S/-/8*-1 $I)#* (GTS"!)&-!
9(&,6*9/8*-1.2$%!)#* (1 TSG"=!,6%(1) 281$19/%+'(!, 6*12* @*29*1$.1, 6*19)%6*17/$#6*%6/#)']
2)#, IS&INVE*9*1+2$#+99%91 ) <* I+ H41/&), 1 $IH2*&, 1H#$%+) 2, %+&,91$.1, 6*1#+" ZIIEJN1a), 9!
)2*19%6)-*1/&), 6*1#(,$9$') &-1$S/-/8*-1/&!,B1%/, $#6$&-2/)>1E[|'a),9!5*,107;2&,P!;&-*2!

5" #)5$&PO!/&. *&H1)&-1H#2%) 1:8-*21/89: /&P OV&. " *&#*>]

|

H&-*214%2 ) 8IHS&/ /$&910:#61)919,) B)L:&, 2%, * IV (+*IR1-/) 7* *9=1$215$/851$8)!

E)5)/&!-1*))2(1$2#),) 7$'/8*-1%;9#™*11)9!/,9+2/%) 2 (19%; 2#*91$.1*&*25(>1W*#);9*1$.1,6*!
1&#2*%)9*-12),*1$.1$S/-),/$&!$.1.),,0#/-9=1/&,*2%*-/)2(1+2%-;#,91#)"*#etone bodid4)&!
7;/-5 &) 66X @* 2511V 6*9*) 2* N #-/#19; 8#+9=1)&-!/.1*&$;56!3$,6*%! 7;/'-!;+=!,6*(!
#)&\+2*%#/+/,),*)1-)&5*2$;91#$&-/,/$&!#) "*Ketoacidosis;6/#6#) &!g;/#<'(1 7*#$%*1.),)"!
E7)9/#)"(1,6*)#-I#1#HP&-1,/$&!$.),6*17'$S$-1+ED*&,9!/,1.2$%!#)22(/1&5!9;../#/*&,1$S (5*&I>!!
V6/9'#)&nly occut/&!/&-I@/-;)'9!:/,6!V(+*IR!-/)7**91$2!/&-/@/-;)'¥,6!9*@*2*!'| @*2!$2!
</[-&*(1-/9%)9*>1IR&!)!0&$2%)'P=16*)',6(H&296*!+),6$'$5/#)'19 )I$.I<* $)#/-$9/91#)&!
&S, 1$##;2>11V6*12%)93&!.$2!,6/91/91 08V 8* (1+2%-;#*1/1&9;'/&) &-!,6*!,:$!$25)&9!
2*9+$&9/7'*1.$21-/9+$9/&5U%*,) 7$'/8/&5! FEMH 7$-/*91) 2%, &#,/$&) >!Th6/*!,6*17$-(!
[917;2&/&5!.),=1/,1/91)'9$!#2*),/&5!F9#!,62$;56!5"#$&*$5*&*9/9'E@/)!+23,*/&!
#),)7919%I|_N&-11,$!)19%)"*21*S *&,!; ['/&5!,6*15'(#*2$'1%$*#; *9#*) @*-1$..1$.!,6*!
215" (#*2/-*91:6*&!,6*1.2**1.),,(W#/-91)2*1Q7*2) ,*-P1)9!)--/,/$&)'19;79,2),*9!/&!,6/9!
+2$#*99>1"915" #$9**@*' 91 2/0% 9;'/&/919*#2* SUh6*&!,6*1#P&H*&,2),/$&!/&!,6*1 7'$$-!
29 #6*91)1#*2 )/&1™*@*'=!,6*1+2$#*99!1$.I<* $5*&*9/91/9V/&6/7/,*->NA" #$&*$5*&*9/91$#+#;29!
1&!),6*!'/@*21)&-=!;8<&$:&!,$!%0)&(I+*$+*=1)'0$!/&!,6*1</-&HP:6/#6!)#,;)" (1+2$-;#*!
)7%$;,!b e!$.! 6*15 #$9*15%&*2) *-1.2$ %!, 6*1*&,/2*15": #$&*$5*&/H#!+ 2$#7496;9=! 6!
+2$#*991$.1<* $5*&*9/91/91)1#$%+$&*&dfal metabolish@!/,!:$;"-1$&'"(17*!
#$&9/-*2*-pathological/&!#*2,)/&!-/9%)9*19,),*9>!

|
V6*17$-(1)'9$!6)9&$,6*2!07;/',G/&!9).*,(1%WB9%P! ,$!+2* @*&,I<* $)#/-$9/9>11h6/*/&!
,6%I<* $5*&/#19,),*=1,6*!'/@*2!) &-!</-&HBN*&5)5*-1/&!5"#$&*$5*&*9/9=1$2!,6*!
+2%-:#,/$&!1$.15"#$9*1)91-*9B/7*-N7$@*>11V6/9!%;9,I$##;2!9/%;',)&*$;9'(":/,6!

<* $5*&*9/91)919$%*1$.!,6*1#*"91$.1 6*)=!,6*1&;#*),*-17'$$-1#*"9) &-1#*"91$.1,6*!
)-2*&)'1%*-;")IE,6*2*1%) (17*1)1.*:1$,6*291! must have glucose as their sole source of
energyE%$9,!$.!,6*1$,6*21#*"91$.1,6*17$-(1)#,,{!-$!g;/,*1:*"1;9/&5!<* $&/#17$-/*91)9!
,6%121;¥1>11"91 6*9* 14+ 2$#*90* QI $##; 2:285*&$;9!1:)9,*AN##;%;"), 1) &-1) %% $&/) /9!
+23-#*->11h6*&!,6*17$-(1 7*#$%*9N)#/-/#3%% P&/ 1#) & 0+/#<G;+4!1)!16(- 2$5*&!/$&=!
$2%/&5!,6dmmonium ioh&-!-*#2*)9/&5!,6*1"*@*'1$.1)#)91)12*9;' >11V6*1)%%$&/; %!
1$&!,6*&!12*)#,9!:/,6!,6*10)'+6)G)%/&$! &/ BF$.1)9+)2,),*N &-17(1)!19*2/*9!$.1./ @*!

#),)' (I#12%)#,/9&9_1:D1/91;' /%), %' (1+2$-;#*-1)&-1*SH2* *-> 2°

|

R,106:9,17*1%06+6)0/8%-1,6),1,6*R}122$,*/&122%, $#5'/91)| @*&Kaline protocolE,6),!:/"!
7*1-/9#,99*-1/&1).$"$:/&510%# /$&IS&)H#/-UBYI7) ) &H#I&EI>122$ @UBNO; .. [#/+&.,1)'<)'/&*!
06/8&*2)'916%'+91 6H17$-(19%)/&,)/&!, 641+ 2$+*28H#B&  2),/$&!S.! 6*1F)27$&), *I/$&I/&1 6*!



7'$$-1E)&1/%+$2,)&, )#/-U7)9*17;. *211)&-42*9*& 91)&$,6%2!1:)(1,6%1 7$-(P9!+6(9/$'$5(!
#$+*91:/,61)&NH/-1$@*2'$)->!
|

"5)/&=!,6*'Standard Ideal Protein Protocol/9'#$&,2)G/&-/#),*-1.$2IV(+*IR!-/)7*,/#9!)&-!
,6$9*19;..*2/&5!.2$%!'/@*2!$2!</-&*(1-/9*)@$2N"1$,6*29=!/ 18, 1$&'(1+*2.*#,'(19).*=!
7;,1,1Y;9,12*+2*9*& 91&$2%)'1%*,) 7$'/19% ) T79/&5!)1%* ) 7$'/#!+),6:)(!,6),!/9!&$,!
2*%Q;*&,'(12*g;/2*- 15/ @*&%-) (P9!9,)&-)2-16/56#) 27$6 (-2)1 7)9*-I-/* >1IB*%* 0 7*2=!
,6%2*1/91)1,2%),%*&,1+6)9*!$.1,6/9!+2$,BEH,!'$991") &-1)1%)/ & &) &#*1+6) 9* 1 E*/56,!
%)/&,*&)&#*I)&-,6*(1)2*bwo entirely different metabolic formats.

CLINICIAN’S NOTES: XETO-STIX O: Sooner or later you will encounter a
patient who comes in all concerned Othatdfprogram isnOt working!O They will tell
you that they are not in ketoss and sometimes hold up a Oused@o-stix and say
OSee, itOs not purple!® Explain to themat OketosisO is not an Oall or noned
proposition. During the program, they will be deriving much of their energy from
ketogenesis, but itOs never 100%. Also eaqol that this test is used to detect the
presence of ketone bodies in the urine thahe body was unable to use for fuel. As
they progress in the program (usually by2 to 3 weeks) the body has had enough
time to get all of the necessary enzymeagnthesized so that it may burn more of
these ketone bodies more efficiently b thdswer will be excreted. At this point, if
they are exercising, they may never Ospii@y in the urine. Also excess ketones may
be eliminated via the lungs (acetone breajtand/or in the feces (probably dependant
on individual biochemical idiosyncrasies).For all of these reasons, the Odip-stick
testO is not a reliable method by which tgauge progress. The weekly food diary, if
totally honest, is the Ogold standard® by which to gauge compliance.

Progress on the programMUST consist of another method besides a mere scale.
Body measurements are key. After a feweeks muscle mass is going to increase
and this will show as Oless weight lostO if going by the scale alone. In a professiohal
setting, we highly recommend the Tanit® scale as an addition to your clinic. This
will show lean muscle (fat bfree mass), % cellular hydration, and fat mass. The
Ohigher endO models also give a print-tiiat maybe placed inthe patientOs weekly
progress chart. This is an excellentlinical tool, and we encourage you to
incorporate it into your practice. We would discourage the use of OKeto-StixO by
your patients or staff.

CHOLESTEROL
|
F*@),*-1,$,) 1#6$*9,*2$1EVTY, 61)&**@),*-\D\l. 2)#,/$&1) &-I'$:*2!,6)&1-*0/2) 7!
ND\L.2)#,/$&1)2*1)"16) "%6)2<9!$.101 (&-2$%*1341$2106$2*1+ 2*#/9* IRBUG(+*2/&9; ' &*%6/)>!
VB*0*14), /& 9128; /& (1+2*0*R/, 61V TUND\I2),/$91$.106:#6!52%), %21 6)&!"IE:&-*9/2) 7!
)&-\D\UND\I2),/$9!$.152%) 21, 6)&INQ!)'9$!:&-*0/2) 7*>1ID()2(19$;2#+01$. 1#6$'+9, *2$'!
B)@*!'/,, *1%. *#,1$&) 6*1+) /*&, POI+")00%) HES 25! @* OI#$&, 2/7;,1&5!),17*9, 1, $14+*26)+0!



[de!$.! 6517$-(P9!,$,) 1#6$+9, *2$'|E+*26)D1,6),1/91:6(!,6*1)--/,/$&!1$.In* /) ®!,$1)!9,),/&!
-&P,12%)"(196%:)&(1)--*-17*&* [, I>1IF/ 56,(14+*2#*&,1$.1,6*1.$,)'1#6$*9,*2$'1/9!
9(&,6*9/8*-17(1,6517$-(=1+2/9%)2/'(/&!,6*1/@F ,6$;56!,6*1/&,*9,/&*8! 6*19</&1)&-19$%*]
$,6%21,/99:+01)'O$I#$&, 2/7:,*>!

|

VE*I#91$.1,6%17$-(12%9;/2*1) 142, )/81) %$;8$.1#6$9,*2$'1), IR (I5/@*&!,/%*=1)&-1/.
6+2%1/91)&Y/&9;. [#*&,)%$:Q@)/)7™*1.2$%!-1*)2(19$; 29=1, 6*#+"010/%+'(1+2$-#*!
0%6$2*>IT$E@*29* (=!,6%1%$2*1,6),1/91) @N2FY!$; 2! $$-=!,6+1991, 6*1#+"91&**-1 $I
06)<*>1IVB/9V/91+)2 #:)2'(1/&,*2*9,|&BBI6(+*2/&9: 1&*%%/#URBY&-/@/-;) 9>11R&![ddA=1)!
9,;-(1/&1a/&)&-1#$%+)2*-1,6%12),*91$.16$9,*2$'19(&,6%9/91)&-1) 79$2+,/$&I 7%, &
18&9:'1&19*&9/,|@*1%*&1)&-1/8R!2+9/9,)&, UB(+*2/&9; I&* WHE>IVE*):,6$29!$.!,6*!
9,:-(1.$;8-1/89;'/&12%9/9,)&.,1%*88 (&, 6*9/8*-196$2*1#6$'*9,*2@hd absorbed le§$)&!
6%/21/89;'/&19*&9/ | @*1#$:8,*2+)2,9>1B/GD, *-2102)9,/&5!/&911®!%6$2*19, 2$&5 !
H$22%) *-1:/ B1#6$*9,*2$'19(&,6+9/9!,6)&R*WCRI$2!,6*12) 31$.IN\WAHIE:6$*I 7'$$-!
5UHBO*!:+,)<H=1)&-1&S1)OOSH/) /$&IS.14+*2/+6+2) laa" I @HIBI#6$*9,*2$'19%* ) 7$'/9%!
91$79*2@*->11V6*9*1./&-1&59!/%+(1,6) B*5;"),/$&IS. 1#6$*9,*2$'1%6*,) 7$'/9%! 7 (!
6(++2/89;'1&*%/)=/,9% 1$21)01)106) 2<*21SHpf#1/89;'1&12*0/9, ) &d*=1/01 6*1'/&<I T*, **&!
189;'1812*9/9,)&#*1)&-1H#6$*9, *2$'1%6*) 7$//98h>4

|

V6/91/91@*2(1/&,*2*0, J&SI06S; -15/@*!:91+): 9% $I#$&O/-*212*#$%%*&-/&5!6/56!
#)27$6(-2),*U'$:1.),1-/*,91.$2! 6*9*1+) /*& 9T 27$6(-2),*OIE)',6$:56:9;)"(1#6$+9,*2$'
29H(1:["1#):9%1)19;2541$.1/89;/&)I&),6*9*Y&-/@/-;)'O1'*)-/&5! Sl &H2*)9*-1#6$*9 *2$'!
9(&,6*9/9=1)&-12*%6* 06 7*2ILde!$.1$:21,$,) 1#6$H5'1/919(&, 6+*0/8*- D/ @$>!1X&!,6+1$,6+2!
6)&-=12*H B0+ &-1&51)1-/*, I'S: 1/ &I#) 27$6(-2),¥01)&-16/56*21/&1.), 1) &-14+2, */&):["12%- 4]
1&9:1&I*@*'9_1)&-17*4):9%15.1 6/91-9&, 1+$+:),/S&PII-*#2%)9*-1) 79$2+,/$&!$.!
#6$9,%2%'=1,6%1)%$;&,91)99%#/),*-1:/, 6 6% $&I+2%$,*/&U.), | $EB*>1¥550=1-)/2(1) &-!
06%),1196$;-17*1$.196/8&$21#$&#*2&>11D2>1F)-Y890,6),10,6*I1<*(|, $I'$:*2/&51#6$'+9,*2$'!
*@*91/918S, /&1, 6¥12%0, BB, 1-/* ) 2(IH6$*9,*2$'1$21. )7, V&I, 6*1-1* )2(1%)&/+;') ,/$&!
$.1,6%1/8,%2&) 1#6$*9,*2$'12*5:"), $2(19(9, *0654

|

Why Cholesterol Levels Get Out of Control
|
T6$*9,*2$"1/9N!@*2(1/%+$2,) &, 1#$%+H&B;%)&!+6(9/$'$5(1) &-1,6*17$-(12*g;/2*9!)!
'$,1$.1/,>11T6$*9,*2$'1/9!,6*19;79,2),*1. $2$.!,6*19*S16$2%$&*9=!1)"1$.!,6*!)-2*&)'!
#$2,[#$/-9=1<**+91,6*19</&10:),*2G+)8$! 18%&!9;&'/56,!9,2/<*9!,6*19</&=!,6*!
#6$*9,¥2$'/9!,2)&9.$2%*-1/1&,$! @/,)%/&D6$*9,*2$'/91/%2H&,/&!: $;&-16%)'/&5!
)&-1/9!,6*1%)Y $2!1#$%+$&*&,!$.19#) 2!, /9B 1#8%+2/9*9!,6*17;'<!$.!,6*1&*2@*9IP!%(*'/&!
96%),6")&-15/@*9!9,2;#,;2*! $!$;21#*"1%*%&29=!)'9$!6*'+/&5b&,2$'! ,6*!.'$:1$.!
&;,2/*&,9'/&,$!,6*1#*"')&-1 8*52*99!$.1%*,) 7$'/#!:)9,*SR&!)--/,/$&=".6*&!/,!/9!
#B&Y;5),*-1/&,$!7/*1)#/[-9=1/,1)/H8&!,6*1-/5*9 /$&!$.!.),91) &-6*) 79$2+,/$&!$.1$/'19$"; 7*!
@/1,)%I&I>NL;. [#[*& T [*N)#[-91) 2*1)' 91 2*F:AZPI<**+1 . 2**1#6$*9 *2F'1E/&!,6*'/ @*2!) &-!
5)"17")--*211.2$%!+2*#/+/,),/1&5!)&-!.$2%/&B$&*9>R&!.)#,=!,6*1$&'(1&*5),/@*1) 7$;,!
#6$*9,*2%$'=1)'7*/ N7/51&*5)@*=!/9!:6*&!,6*2*1) 2*1* FH) %$;&,91) &-!/,1*&-9!; +17*/&5!
-*+$9/,*-1/&!1,6*1:)"91$.1,6*!17'$$-| @*99*'9>!
|



1$!:6(1-$*9!,6/9!$##;2_1-$1:*1Y;9,1%)<*! $H0;#60!!"9!:*16) @*19**&=!$;21#*"912*g;/2*1)!
'$,1$.14#6$*9,* 28" $!.;"./"1)"1$.1,6*1.$2* G%*&,/$&*-1,)9<9) &-=!,6*2* $2*=1&**-9I)19 *)-(!
9;++'(GIX; 21+ 912*#* | @*1#6$*9,*2$'. 2591 9%; 2#*9Z!1*/,6*21,6*(10+;"41/,1.2$%!,6*!
7'$$-9,2%)%!$2!,6*(1%)<*/,!,6*%9* @*9!Q!$2! 7 @hllems arisklue to a little OO0quirk®
in our Omicro-anatomy@/&#*!,6*1/&,*2/$21$.!,6*1#1N:6*2*10#6$'*9,*2$' 1+ 2$#+99/&54!
<O+ #*=I/16%2*1:6*2*1 6*1#6$*9,*2$ MBDS29P ) 2*I'$#) ,*->1IV6*9*1) 2*1#)'3SDs or
Sterol Sensing Domaif&:-!,6*(1)2*I'$#),*-1$&!,6*1* &-$+")9%/#12* [#;", %! EFBI'$.!,6*!
#*"IE)'9$!'$#),*-1$&!,6*IFB!)2*!,6*1+2$ ZOIE*&8(%*9I'NCAGT$"12*-;#,)9*) &-11BFW?!
(Bterol Regulated Element Binding Protdil).!,6*!"*@*'1$.!1#6$*9,*2$" 7*#$%*9!
1&9;..I1#/*&,=1,6*9*19*&9$2919*&-19/5&) I B1)&*!,6*19; ++'(1Q*/,6*21%)<*1%$2*1$215* !
9%$%*1.2$%!,6*17'$$->!1R,1/917(1,6/91%*)&9)@B)#*"|E+2/%) 2/ (\' @2 "911#) & *&9;2*1)&!
)-*G;),*19;++'(1$.1#6$*9,*2$ '1:6*&1/,12*g;/2*91/ >1IV6*IquirkQ/9!,6),!,6*2*1) 20

sensors in the blood vessels, so there cabeat negative feed-back loop to control
blood levels of cholesterdV6*!1#*"91&*@*2!5*,105;%% U !:/,6!*S#*991#6$*9,*2$'=!
7*#);9%1,6%(1#)&!9*&9*! 6*!"*@*'9!/&9/-*) &4)<*!)-Y;9,%*&, 9N ##$2-/&5'(>!'V6/9!/9!&$,!
,6%1#)9*1:/,61,6%1:)"913$.1,6*1)2,*2/*9>1IW*#) 9*! 6¥19*&9$29!) 2*I'$#) , *-1:/,6/&!,6*1#*"9=]
,6*(16) @*1&3$!:)(15.1<&S$:/&5!,6*I"*@*'9!$.185*9,*2$"1$;,9/-*1 6*I# [E/>*>1/&!),6*1 7' $S-!
9,2%)%I_!$.1#$;29*=1,6/91#)& #);9*1+ ZpP>11a$2,;&),* (=!,6*2*1/9N)!:) (1) 2$;&-!,6/9!
0)&),$%/#)'\g;/2<4>!

|

The Flow of Cholesterol in the Body

X:210#/* (POI+2*$H#:+),/$&1:/,61#6$+9, *B919+):&*-1) &1*&$2%$;9!/&-;9,2(IE$2!
+%26)+9!/,1/91@/9)G @*29)1!:6$9*1%/99/B&IDITB!) "196) &&*291)&-1%*)&9!, $I'$:*21$; 2!
*@*91$.1,6/919;79,)&#*>11h*16) @*1-2;5FHRIO: ++*06*&, 9=16*279=1,¥)9=15)2'[#=I#*2*)'0=]
:&9),;2),*-1$/'9=12%-1:/&*=1* #>1)"14806/9/&5!, $I'$:*21($; 21#6$*9,*2$> 1!

|

R&19$2,/&5!$:,1)"1$.1,6/91. 28061 14 /&) 6+2)+*; [#1+*20+*# | @*=!/,16%'+0), $I<**+1 6*]
$#;91$&!,6*10,62**196) Y $21+')(*2941$.!,6*1#6$%9,*2$'1, 2)&9+$2,19(9,*%>11V6/9=17(1,641:)(=!
JON&I*SH"& 1) (1, $IHSE&@*(1)!:$2</&5R-*29,)&-1&5!$.1) #$%+*S19(9, %!, $1($; 2!
+),/%&,9>111

|

WHH):951#6$9, *2$'1/91)1:)S(19:79,)&#+=1E/<*1 6+1.), O1H#)&&S,1 74, 2)8&9+$2, *-1/&)!
),*2G7)9%-17'$$-19,2%)%>1IV$I06) <1 6*051:) *219$'; 7*=1 6+9*19:79,)&#*9196;9, I 7+ Y $/&*-1
$1+28 */&OIE:6/#61)#,) MQ2/+29P[>11V6*2+1) 2+ GH\DE@*2(1'$:1-*&9/, (1'/+$+23, */&I!
0% #:*9=1 G*\D\IE'$:1-*&9/, (1'/+$+2$,*/ &11%$*#;*9=1)&-!,6*IND\IE6/56!-*&9/, (!
Y+$+2$,41&11%6$*#:+91Q!, 6 @/*9, ) &-1-*&9*9, 1$.1, 6*I'$1IVE6*9*1+2$, */&I1#) &I 7*!
6$:56,1$.1)9107;9G'/&*94>1IV6*I\D\IR-!,6*\D\IO7;9G/&*9P1#)22(1+)99*&5*29!
E,2/5'(#*2/-+01)&-1#6$*9, A5 $!,6*1 @) 2/$;91#*"91$6+I 7$-(=1)&-!, 6*IND\I'/&*1#) 22/
*SHFO01$21:&;9%-1#6$9,*2$'17)#<! $!, 62!, $I THHS&Y :5),*-1/&, $I7/*)#/-91.$2!
19618),1$&). 286 1#2#;"),/$&>11"10, 2/+PBSE9G'/&+91%) (15$1)9!.$"$:9Z!1V6*!]\D\!

7,91 @*91,6*1/@*21#)22(/&51%)/&'(1,2/5' #RY&-DI'/,, *17/,1$. 1H#6$*9, *2$'>11"91/ !
%$@*9!,62%5;56!,6*17'$$-19,2%)%=1/,10-2$+9)6:WAQ! $! @) 2/$;91#*"91*/,6+21 $I7*1:9*-]
)OL:¥1$21 $17519,$2*-1)9.), >Ih6*&,6*0*16) @*17*82$++*-I$..=! 6*\D\I+/#<9!: +1
06$2*1#6$9,*2$')&-1,6*17:910#6)&5+94!/B\ENO7;9P#)22(/&51$H6$*9, %23 $1)"!
6%1,/99:%91$.1 6*17$-(>1IV6*2*1)2%1 62*%109, $+E#R*!, 6*1#6$9, *2$'1#)&I5*,1$..>11a/29 ,=!



B*(1#) &I 7*19:%%$&*-1 7 (11" 91/ &I &**-1$.18$*9,*2$'1 7(1:) (1$.1, 6*1#*" POID\I2*#*+ $29!
E,6*9*I7)9/#)"(1+;"1,6*1#6$*9,*2$'1$..|,6*\D\I7;9) &-! /&,$!,6*1#*" IS 1*#$&-=!,6*!
#6$*9,*2%'1%)(15*,12*,;2&*-1 $!,6*I'/ @*2) &*1*'[%/ &) ,*-1.2$%!,6*1#/2#;") ,/$&'E,6/9!/9!
<&$:&!)9!BTV!$2Xeverse cholesterol transpdi&!7/$#6*%/#)'1+)2") &#*1>111)9,'(=1) &-!
%%$9,!:&.$2,;&),* (=!,6*("#)&! 7*1-*+$9/ *-1/&6*!:)"91$.1,6*1)2,*2/*9>11VE6*IND\!I'/&*!
O+/#<9!;+41$219#) @*&5*9*SH*99 1M $%0!,6*1,/99;*9!1$.1,6*!7$-(iQcluding the
lining of the arteries!V6*IND\!7;9!,6*&!,2)&9.*29!,6*9*10+)99*&5*294! $!)!]\D\!7;9=!
,2&I&5!,1/&,$N&N\D\I7;9!:6/#6!,6*&!#)22/*PB*I*S#*991#6$*9,*2$' 7)#<!,$!,6*!,*2%/&)'!
E,6*1"/@*21'.$2!-/9+$9)'>11V6*9*107;9*9JT2 &1, /%*=1)&-16$:!%;#6!#6$*9,*2$'/9!
-*+$9/,*-1/&!1,6*1,/99;*91/9182," (1/&."*&#*-17(1,6*12),/$!$. "D\, SIND\IES2!#'/&/#)" (!
\D\IU!ND\I>!
|
" 6$;56!'$:*2/&5!,$,)'1#6$' *9,*2$'/9!/%+3$2,)&,=/,1/91%/$2*¥52 )&, E/&!,*2%9!$.1#/&/#)"!
$; #$%*91)9!,$!:6*2*1 6*1#6$*9,*2$'105*, 918 >111$!5/@/&5!)!- B!/ &!#6$*9,*2$') &-!
),1:6/*16/561/&!./7*21)&-1#)27$6(-2),*9'may lower the total cholesterol, but if it also
lowers the HDL fraction too much, we will still have cholesterol accumulating in places
it should not.

|

Keeping Cholesterol Off the Arterial Walls

B*#)"1,6),!,6* 4" OPI#6$*9-2$'19%&9$29!)2*'$#) , Takide, 6+ 14+ >11N6*&), 6*(1-* *#,1)!
&1 $21#6$*9,*2$'=! :$196*#6)&/9%691)2155*2*->11a/29, =!I, 6*1#+"1#)&1%6)<*I0\D\!
2%+ $2941)&-19*&-1,6+0*! $116+"PO10;: 2. )#*1:6%2*1 6*(107 /8@ N\D\I+)2, /#'%91+)99/&5!7(!
1&),6X17'$$->1IX&H*1), J#E*-=!, 6*\D\I/OI 7TR:56,1/&9/-*1, 6*1#*"1) &-1*&8(%*912*%$@*!, 6*!
#6$'+9,*28'>IIVE\D\I2*#++ $21#)&12% :28)6819:2. ) #1)&-10#) +,;2*P1)&$, 6+ 2> IV 614"
96)(1)'9$102)%+G; +4!,6*1#6%9, *2$'1%6)</&510*&8(%*1%)&62(P':/,6/&1)&-19,)2,!
+28-:#,/S&IEH)"+-1-*1&S@$!9(&,6+9/911$.1/, 08BH#6$*0, 28> 11"QI$: - THI¥S x4 *-=1/ |
$&*19(9,%%19'$:91-$:8=1,6*1$,6*21/&H2%)9*00:@/&5!,6*1)-*g;),*1)%$; &, I$. 1#6$*9, %28
1917 )/&*->11N6*&), 6*1&**-16)91 7+*&1%6* =K@*1+2$#+99*0! 6+&19'$:1-$:&1:&,/'1 6*1#*" PO
9*&09$291)5)/&19/5&)'1)1&**-1 BRE2*1#6$*9,*2$'> IR IBEII 06 I4#S; -1-$1)"1, 6*1:$2<=!
'$;'-1,6%1%,6+21$8*196;,1-$:&0!

|
B*Q%)2#6*291*S+'$2%-1 6/9! @*2(1+2*06/9*$HXR+172*-19,2)/&91$.19%6/4#*1,6), 1+$I9*Q9*- !
J@*1,/9%*91, 6*1&:%7*2!$.\D\I2*#*+ $291)9!, 6185296 | EH#SE, 28 1106/#*> WS, 6152$;+91:*2]
F1-* 9l@*2(16/56/&1#6$9,*2$9),:2) *-1.),01)&-17/*)#/-9>1IN6*&!, 6*/21'[+/-1+2%./*9
FOMHBY0+) 25 -=! 6HIHSE, 2$152$;+G)9!:$; - THS+4#,*-GI6S$:*-| @*2(16/56 1 @*'9!$.
#6$%9,*2$'1:6/*1 6¥1528:+1: /,61,6*10*S, 2)12*#++ $29419%)/&.)/&*-18$2%) I @*+'9'$.!
#6$'%9,*2$%

|
R,1)9I$7@/$;9!.2$%!,6/91*S+*2/%*&.,1,6),/&#2%)9/&5\D\I2*#*+,$291:)91) @*2(15$$-!,6/&5!
[&-**->1VB/QI'*-1 $1 6¥1/-*)1,6), I/.1:H#)&P, 1) *214+*$+*POIS*&*O=I#$;'-1:*196:,1-$:&!, 61
PN/ (1, $196)&: . )H, 2 HE$*0, *2$'T) &-1. RH 6* 145" $106)<*106$2*\D\I2*#*+,$290!!
V6/91/91:6),1'-1 $1, 6*1-*@*'$+96*&,1$.1C*@)#ER=!,641./29,109,),/&41-2:5=1)&-1/,:$2<*!
524, !

|



V6*109,),/&9P1:$2<!17(1/&6/7/,/18&5 &8-limiting step/&!,6*1#*"P91)99*%7'(1'/&*1,6),!
+2$-;#*91*&-$5*&$;91#6$*9,*2$W¥H6/9!9,*+1/9! 6*1*&8(¥B*hydroxy-3 methylglutaryl
Co-enzymeA reductaENCAGTS$"I12*-;#,)9* >R |, 6" 1#)&&S$,!;9*!,6/91*&8(%*=!,6*&!
1,9142%-#,/$&!$.1#6$9,*2$'.) "9 &-1/,1%;2)%+G; +!,6*19(&,6*9/9!$. \D\I2*#*+,$29!, $!
%)<*I;+1,6*196$2,G.)">!1B*9;' 91:¥2*1)%)8/&BH*1&$:16)-1)1:) (!, $1#$&,2$'1,6/91)2,*2(!
#$55/&5!-*%$&ININS:*@*2=1,6%2*1:)91Y:9,1$&*1+2$ 7"+ %> !

|

h6*&!($:;1/&6/7/,)&*&8(%*=!($;!/&6/71,1/ All the timel)&-1/.!,6/91+)2/#;")2!*&8(%*!6)9!
$,6%21.:&#,/$&9="*"1 6*(19,$+!, $$>1IW*#)194,6/9=1:%19,)2,*-19*%/&51%;9#:") 2!
+28$7*%9=15)"7")--*21+2$7*%9=!"/ @*2!+2$7*%9!) &-1* @*&#P5&/,/ @*!+257"*%IMI$%*! @*2(!
9*2/$;9!:/,6!,6*!:/-*9+2%)-1:9*1$.1 6*9*I&*:! -2;59>!ID;)&*!A2)@*'#&!CD=!H1"ala'/56,!
1;25*$&1)&-1j"1")9,2$&);,1:2$,*)17$$<!)7$;,  16/9!1+*29$&)'1*S+*2/*&#*!:/,6!\/+,FAR,!
-*)/'91,6%1)%&*9/)16*19;..*2*-1$&!,: $I$##)9/$&9I>1IN*19,)2 *-1 6*1-2;5=16)-1) &!*+/9$-*!
,6*&!IDUTP-!/,>IIN/9!-$#,$2!,6*&!12*G9,)2,*-1/,=I1$&!)!'$:*2!-$9*=1)&-!,6*19(%+,$%9#) %o*!
H<IQNI'S,1:$29*>1IX&*1$.!, 6*1+2$7*%9BY!,6*9*1-2;59!)'9%!/&6/7/,!,6*12),*I'/%/,/&5!
9,*+1/&!,6*1+2%-:#,/$&!$5.1*&8(%*| TSGIS!V6/9!%3$*#;*1/91)'9$!<&S$:&N@biquinone/&!
W2/,/96!%*-/#/&*E+*26)+9!7*#);9*1/,1/91;7/g9)$' TSGMGJId!)#,91)91) &!)&,/G$S/-) &,/ &!
,6*1#*"9P1%6*0072) &*9=1<**+/&5!,6*!'/+/-17 KRN R $%!$S/-/8/&5!ET7)9/#)"(!,;2&/&5!/&,$!
+)9,/#1=142$,*#,91, 6*I1#6$*9 11BN 6*1#*":)21%*%72)&*1.2$%!$S/-),/$&=!)&- 1912/ [#)'!
$2!,6%15+,/%)'1+2$-#,/$&!5.1*&*25(1/&!,6*1%/,$#6$&-2/)!$.!,6*1#*" 1 E.6/#6!%) (I*S+")/&!
,6*¥10:*)<&*99P1%0) & (!+),/*&,9* S+*2/*&ACE2*<=1:63$!./29,1+2%- #*-1C* @ )# ) &-!
,6*&!"),*2=In$#ED:)919SI#$&H#*28*-1) 7$;,1,6/91,6), L B1./*-1)1+) *& I/&IIKLKIEH1!?),*&,!
j$>1"KMIchI!.$2!1,6%1/&#;9/$&!$.1*&8(%*I TS@Nd!/&!,6%/219,),/&!-2;59!'$@)9,),/&!
EC*@)#$211)&-19/%@)9,),/& En$EN21V6+*1. $"$:/&5!/91)1#)/%!/&!,6*1+),*&, Z!

|

OEJIN"1+6)2%)#*;,/#)"1#$%+$9/,/$&I#SYBHRIS!) 1 +6) 2%)#*; I#) 1#)22/*21) &-1) &!
* @) &, 6(+72#6$9,*2$*%/#!) %0$1&, N &INCAGTS"12*-:#,)9*1/&6/7/,$2!
)&-1)&N%S$;&,!1$. I TSG*&8(%*IMI9; /1 *..*#,/@*!, $!1#$;&,*2)#,'NCAGTS"!
2%-:#,)9%1/&6/7/,$21)99$#/) 49<*'* )'1%; 9#*1%6($+),6(>4°
!
a$2!:6),*@*2!12*)9%$&=!,6/9!&*:'(1+),*&,*-1.$29%:)9!&*@*2!72%$;56,!,$!%)2<*,>!11$!.6),!
-BLH-$=14#$&, 2%, 21#6$5*9,*2%'!:/,6!,6* 1% *#,/@*]-2;591) &-1%) (7*19;..*2!,6*¥19/-*G
* #,9=1$21/91,6*2*1)17*, *2!1:)(0!
!
!
Controlling Cholesterol With Our Diet

R&6/7/,/&5! ,6*! *&8(%*I NCAGTEK-:#,)9% 6)91 +2$@*&! /9.1 $! :$2<! @*2(! :*"1 :/,6!
259+%#,1 $1#$&, 2$5"/851#6$9,*2%' 1 * @NSH@*2=1,6*19,)&-)2-1+6)20%6)#*; [#)'19%';,/$&/!
-$*91") @*19$%*,6/&5!,$1 7+1-*BF-=1 $19)(!,6*')9,>1 | RAMBI++26)+91)&$,6+2!:)(!,$!-$!
6191 9%6/&:91 ,6*1 O/-*1 *_*# 90! | V6*1 )&9:*2! /9ks, )& /,| 5$*9! T)#<! $! ,6$9*! %6)9,*2!
6$2%$&*9Z!1/89;/&1)&-15'#)5$&>!!!

|



a$"$:/&51)1%6*)'=1"*@*'91$.1&;,2/*& I ES' #S9B' (#*2/-+9=1)%/&$!)#/-911 7*5/&!,$12/9*1/&!
6% 7'$$->1 1 V6*1)%$;&,91 $.1,6%0%1 &;,2/*&, 9, %1 ,6%1 2),/$! $.1 *@*9! $.1/&9;'/&! )&-!
5'#)5$&!:6/#61,6*17$-(1)-Y;9,9!,$1%)/&,)/&16$%*$9,)9/9IE2* *2T ghle 1.$&!+)5*!///1>!
P! &) %/&-=! [&-I@]-;)'O! :/,6! 1&9;' /&) 2%0/9,)&#*! ERBI! /"l +2$-1#*1 )&! *S)55*2) *-!
)9%$:&,! $.! /&9:/&>! 1 "9l 6*0*! &; 2/*& 1 FI&! $! *& *2! 641 #+'9=1 6* +2$#+*09*9! $.!
06%,)7$//9%! E5' (#$'(9/9=15'(#$5+&$' (9/9=!"/+1R(9&-!'/+$5*&*9/9110B)-Y; 9,41 6*%69* @*9!
458|851 $&) 61)%$;&,91)&-! 4B+ $2,/$89! $.1:6),1.$$-91 24 /&5%9,*-1)91 :*"1 )91 , 6]
0% ) 7S /#1 2),*>1 W*H):0%1 %) 2% *9/58*-1 $219:2@/@)'=! $;2! 7$-/+91 :/"1):)(9! 7;2&! ,6*!
9;5)21E5"#$9*!)&-1/,919,$2)5*! $2%!5'(#$5*&9,)&-!;,/'/8*1,6%1.),1)9, IE.) =1 #$&,)/&/&5!
KIp#)'1$.1%&*25(14+*2152)061 )91 $++$9*-1 $b¥)'1+*2152)06] $21#Y26(-2),*9=1)&-1+2$,*/&!
06)<*01/,1)106$2*1* . [#/*&,1%),*2/)'1)9I*&*25(19,$2)5*|>I!

|

R&!)! %*)'1,6),! #$8&9/9,9! $.1 )25 )%$;&501#)27$6(-2),*9! :/,6! '/, "1 .),1 $21 +28,*/&=!)!
H$967/8),/1$8&15;)2)&, **/&5!)1) 251 251 9*1$. 198!/ &I E2*06*067*21)1 % #6! 52%) 21 25191 /&1
61 RBUB(+*2/&9;"1&*%/#! |&-J@#! * PO! .$"$:1 :6),! 6)++*&9! /&! *2%9! $.1 #6$'%9,*2$']
+2$-:#,1$8>1 IV6*1')25%1 )&/, (1 5.1 #)27$6(-2), *OHES! 5" HSO*[1 /"1 7+1 -[2%4,*-1/&, $! ,6*!
#01;8-%21/89;' /&P V& *&#*1)&-1,6/912%)-0$: 2441$.1*&*25(1: /" T*1#$&I;%*-1./29,1) &-!
641 /@%21:/"1,2)89.$2%1)&(1%S,2)I5':#$9%1, B/5'(#+2/-1%%$#; 91 E,6/9!/91)99;%/&5! ,6*!
5'(#$5*&19,$2%91)2*1.;"I>1h*1:/"1-/O#; QOHH*"9I$,6%21,6)&!)-/+$#(,*01./29,>!
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o "Q1,6%1,2/5 (#*2/-XIEVAIIH#$Y*0!/& $IHPE. !/, 6], 6*1#") 2106067 2) &*=1*&8(%*!
#R) @/, 1/&,$1.2%1.), ()#/-9IEaa"9)&-15'(#+2$'>!IV6*1aa"91&$: 1*&, *2!, 6*!
#(,$+)9%!S$.1, 641>

e V6*9*laa"9N2*N#,/@),*-17(1"V?)&-N&!*&8(%*!1#)"*-! acyl-CoA synthetase (or
thiokinase),$!%$*#;*91$.I"#('GT$">

o [$:=16*2*P9!,6%1-* *29%06/&/&5!9,*+1/&!,6*1¥)$.1,6*1$2/5/&) VAIE2*#)"1,6),!/,1#)&!
*& *21 6*19%/ $H6$&-2/)!,$17*1;9%-1)91 AS21/ ) &I 7T*102* 2P $!,6%1)-/+$#(,*!
$219,$2)5*1)91.),I>!IR.IB)5$&!*2*10-$%/&) &, P!),!,64%5/&,=/,1:$;-1)#,/@),*!,6*!
*&8(%*carnitine-palmitoyl tranferase ET?VGJIN&-!,6*)#('GT$":$;"-17*!
063$$<*-1;+P,$!,6*ITV?GJ096;,,*PHRH) 22/*-1/1&,$!,6*1%/,$#6$&-2/)9P!
0.;2&)#*4>11W*#);9*1/&9;'1&!/9!,6*1-$%6&&)0*,) 7$'/#16$2%$&*1/&!,6/9!9#*&) 2/$!
ERB!/&-/1@/-;)")&-!)!06/56!/&9;' /& 28 5!%*) 1#$%7/&),/$&P1=!,6*196;,,*!
*&8B(%*IET?VGII/9Y&6/7/,*-17(1/&9; &N, 6*N#('GTS$"/912*G2S$;,*->1W; I/
-$*9&P,!g;/ ¥ 1" @*!,6*1#*"1Y;9,!1(*,>!

o  W*#);9*1/&9;'1&!/91&%$:1-/2*#,/&5!,678-(!,$!9,$2*1.),=!/,19%0;9,1+2*+) 2*! 6*|
)-1+$H(,* B)HHS%%$-), |, 6*1/&HSY/&EI@$' % _1)&-1T*#):9%1,6),1*&,)['O!, 6+ 11
%*%72)&*1*S+)&-/&5")&-1#6$*9,*2$'/INBO*&,/) 1#$%+$&*&,!$.!,6*1%*%72)&*=!
LOF I ["12%;12%1%$2*>1IR&9;'/&!1:/"19/%;" ) &*$;9' () #,/@),*!,6*1*&8(%0*!
lipoprotein-lipasé,$!$+*&!,6*105),%94!$.!,6*1)-/+$#(,*|.$2IVAIQ,$2)5*>!

o [$:=1,6*1#6$79,*2$109*&9$29P ! *190°B&HF-1*) 2'/*21) 2*)#,/ @), *-1) &-19/5&)1$;2!
#*'1, $15% 19$%*1#6$*9,*2$' >R, 1#)&H21%0)<*19%6$2*\D\I12*#*+,$29=1$21%0)<*!



9$%*tle NOVO!'5)/&=17*#):9*1/&9;'/&!/91-/2*#,/&5! 6+196%:=!/,)#,/@),*9!,6*!
*&8(%*INCAGT$"IsynthetasE'$#), *-1$&!, 6*IFBIS.!, 6*1#+"[>1V6/91*&8(%* Y $/&9!
:&/,91$.)#(GT$",$5*,6%21,$1.$2%IMG-COAIIV6/91/& *2%*-)2(1+2$-#,1/9!
)4, *-1$&17(1)&S$,6+210FB4*&8(%H#MG-CoA reductade,6*12),*G'/%/,/&519,*+1.!
#6$9,*2$'19(&,6+9/91)&-1, 6*1*&8(%*1:684,6419,),/&G#)99!-2:B86/7/,11)&-1,6*!
+2$#+991$.1%)</&5IH#6$*0,*2$'1/91: +1)&-12: & &1 >

T

o V6*,)<*16$%*19%99)5*!/91,6/9Z!I\V*"/&51/&9;'/&12*0/9,)&, U6 (+*2/&9;"1&*%o/#1+),/*&,9!
$17)9%1 6*/21-/* 91$&!,6*19,)&-)20a$$-12(2)%/-IA;/-+'/&*941$.Icde!
#)27$6(-2),*91)&-1',,*1.),:/"t ONLY SET THEM UP TO STORE FAT
AND MAKE !ICHOLESTEROL. TRIGLYCERIDE LEVELS WILL
CONTINUE TO WORSEN AS WILL TH EIR CHOLESTEROL. AT THIS
JUNCTURE, PRESCRIBING A STATIN MAY BE THE ONLY CLINICAL
RECOURSE!

Keeping the Carbohydrates Low Changes the Biochemical Pathway
!
j$:=1" POI$79*2@*16%:!,6*1%*,)7$'/#!+),6:)(91)2*!)',*2*-19/%+' (17 (1#6) &5/&5!,6*12),/$!
$.1%)#2%$&;,2/*&,91/&!,6%;p11"5)/&12* *22/&5! Bable 1 E+)5*///I=1:*1:/"19**1 6),!/.1:*!
<+ 6*1#)27$6(-2),*9!'$: 1) &-1/&#2*%)9*1,6%1%$;&,1$.1.),) &-1+2$,*/&="*1:/"16) @*!)!
52%),1* *#,1$&!,6*12),/98.1/&9;'/&!,$!5",#)5$&>!!
|

a$"$:/&51)196*)'=1, 6*17'$$-15"#$0*12/9%01)&-1/&TI&I/QIOHH2* *->1I\/6*I5' HBO*I 7*5/&9! $!
%8 %21 6*106: O HIHH"Y_16$*@*21-;%1 SUBHSEI; Yo+, IS&IS. | *:1#) 27$6(-2),*9=!,6*12%)-(!
9;++'(1$.15"#3$9*1/&!,6*17'$$-9$$&! 7*5/&9!,$!-*#2*)97HIs is particularly profound in
IR /hyperinsulinemic individuals and tpeenomenon is called Oreactive hypoglycemiaO.
h6*&!,6*17'$3-15"#$9*1.)"9! $N1#*2,)/&!"*@*=!,6*1+)&#2*) 9! &$Y*#2* *915"#)5$&!) &-!
641)-2%8) QIGHHD* *I%+/&*+E2BIQS2 & +62/&)&-1#$2, JOBN), *Yo+ 9! $1%6)/&,)/&!
6$%*$9,)9/9!:/,612*9+*# 1 $17'$$-15"#F9*I"*@>!1V6*1./29,!*. *#,1$.15":#)5$&!/9!,$!
1%%*-/),*'(19,$+!,6*19*#2* [$&!$.1/&9;'I&>IN&*S,1*. *#,1/9],$!#);9* 6*!'/ @*2!) &-!

9<*'* )'100;9#'*91, $12**)9*19$%*I5' (#$5*&=! M6 :/" T*1H#S&@*2,*-1/&,$!5"#$9*>!I CH2*!
19%+$2,)&,' (21,61, 2/5'(#*2/-*91&$: | T+H$Y*G$; 24413, 1&* 25 (>1\* POISSI 7)#<! $1, 61
+2*@/%;9'19#*&)2/$!)&-19**16$:!,6/&59#6) &5*Z!

|

o "5)/&=!,6*IVAQIHSY/&, SIHB&,)H, 1/, 6],6%1 @* 21" IP1%*%%72)&*9!)&-1)2*19+'/ |
1&,$!aa"9)&-I5'(#*2$'>!1V6*laa"9!*&, ¥ 2! B#*"&-1) 2*N#,/@),*-!,$!%$*#;*9!$.!
"#(GT$"7(1,6*)#,/$&!$.! thiokinase!!

e j$:17*#);9*! glucagon is the dominant metabolic hormde&!096;,,*P!E*&8(%*!
TV2GIINE /@), *-IQXVI&EITI,*-1)B1:)91:/,61/&9;'1&IQN&-!,6*)#('I T$"!
%$"*#;'*91%)(1*&,*2!,6%1%/,$#6F$&-2/)!Q!,$!7*1;9*-1)91) &!*&*25(19%; 2#*>!
1/%:')&*$:9'(1),},6*1)-/+$#(,*=! 5'#)5$&!)'$&5!:/, 61+ +/&*+62/&*1)&-!
&$2%+/8*+62/8*16)91/&6/7/,*-1,6¥10.),G9,$2/&5!*&8is6ptbtein lipasd)&-16)9!

Y I@),*-,6*1*&8(%*MSL and ATGLE);9/&5!,6*!)-/+$#(,*9! $125%)9*19 $2*-!
VA9>!



e R.N,16/9+$/&,!,6%¥17$-(12*g;/2*91#6$*AF'=)1-/..*2*&,1%*#6) &/9%#$%*9!/&,$!
+)(>11"5)/&!,6*19*&9$29=!,6*111D9=IMRL6*19/5&)'1#6$*9,*2$'1/9!&**-*-=17; |
5'#)5%$&9!6)9!96;,-$:&!,6*!1/%+$2,)&,|0#6$*9,*2$'1%)</&5!* &8 (ANE-CoA
reductaséeY;9,!'/<*1,6*109,),/&9IP 1\ EE3R* $2*=! 6*1#*"1#)&&S,!;9*!, @8 novd
+),6:)(>!

o "ONI2*#$:29*=I1BFW?!/9N)#,/@),*-1B6!-/2*#,91,6*1+2$,*/&!1%)&;.)#,;2/&5!
%)#6/&*2(1$.!,6*1*&-$+")9%/#!2* [#;",%!,$!+2%-#*1&*: \D\12*#*+ $29!E,6*1./&)'!
O,$;#6*9P!1)2*1+; 1$&!,6*9*1&*:12*#*+ $29!/&d@tji apparatus.!,6*1#*"917(!)!
+2$#*991#)lycosylation ) 1V6*9*1&*:\D\I2*#*+ $29!&$:!5$!,$!,6*1#*"P9!
9:2.)#*)&-10#)+,:2*1#6$*9,*2$'./"*-\D\| +)2,/#*941)&-172/&5!,6*1#6$*9,*2%']
T)H<I&9/-*1,6*1#*">]

TRCRERERTR e e e e

o V6*I&*,12%9; 1/9N)10.'$:15.1.),PI$; 1$9,$2)5*1)&-1/,91%6$7//8),/$&! $21)&!*&*25(!
9%, 24> 11V6*1-+1&S@$19(&,6+9/9!$. 1HERIN/OI/&6/7/,*-=1)&-1,6*17$- (/91 $2#*-]
$10%1 6*IH6$*0, *2$ 1 HD*&, /&) 6+ 7'$$-19,2%)%6>!

The Clinical Bottom Line

a.) Fats (TGs) are being used as an emgrsource so plasma levels of triglycerides
drop dramatically and quickly (usually with in a month of the dietary change).

b.) Total cholesterol levels, particularlythe LDL fraction, are significantly reduced.

c.) Compared to a high carbohydrate/lowfat diet, increasing dietary fat and protein
will lead to a significant increase in HDL-c*

I

d.) Changing the ratio of insulin to glu@gon, the patient will be in a Ofat burning
modeO as opposed to a Ofat storing modeO and the percentage of body fat will
decrease (they will experience a Oquality weight lossO).

e.) Keeping the insulin levels low by @itary means will improve insulin sensitivity

in hyperinsulinemic/IR patients. This will be confirmed by monitoring fasting

insulin levels and re-administration of the O75 gramO glucose challenge test. You
absolutely have the ability, not only tamprove the symptoms of OSyndrome XO but
also the method to begin to reverse it.

%)21).,*21(*)2=19,:-(1).,¥219, :~(=1)&-1$: 21$: &IH# /& /H) 1*S+* 2/*&#*1+":9] 6),1$.16;&-2*-!
$.1$,6*21+2)#,/,/$8+2916)91-$&*18$, 6/&HHBE.12%!,6*) TS@* BTSE&*-1+6(9/$'$5/#)'!
[%+2$@*%*&, 9> !1"1+)+*21+;7'/96*-1/ & BB &S &-1k$:2&)'1$.IC*-/#/&* 1/&IC)(=![dd"!
HS&H'-*-1,6/9Z1101*@*2% (I$7*0%19; 7Y *# JOB1)16/56!+2* @) *&#*1$.1-) 7* *91$2! 6*!
C*)7$#11(&-23%*!'$9, 106$2*1:%/56, 1-:2/&51C1%$&, 6II$&!) #) 27$6(-EF2+0, 2/#,*-1-/* |
B)&IS&N)H)'$2/41)&-1.), G20, 214, *-I-/* =L IB2*) |@*/%+2$@*%*&, 1/ &1/&9;'1&19*&9/ /@ (!
)&-1,2/5' (#*2/-*1* @+ 9="*@*&). *21)9%*&,1.$2!,6*)%$:&,1$.1:+/56,1'$9,3%




T$&H:9/$89!.2$%!)19,;-(1+:7'/96%-1/&! 6*B.&)'91$.IR&,*2&)' | C*-/#/&1&!C)([dd !
*HB$*-1, 6*19)06*1$+/&/S&ZI0TSYo+)2*-LNE'S:G ), 1-/* =1)'$:GH#)27$6(-2),*I-/*,!
+2$52)%16)-17%, *214)2, /#]+)&*1*&, /$&1)&-152%) *21:*/56 BIO>1ID: 2/&5!)#,/@*1:*/56, !
'$99=10%2:06!, 2/5' (#*2/-*I"* @*'Q1-*#2%)9*- 1% &-16/56G-*&9/, (H$+2$, */&IH6$+9, *2$'
@V &H2*) 910652+ 61)'S: GHYBG(-2), *I-/*,1 6)&):/,61)'$:G.), 1-/* >4 ¥

A*2)-1IC>IB*)@*&=!CD!E,6*!$&*!:63$!./29,!#$/&*-1,6*1,*2%!01(&-2$%*1341!9;%%*-!; +!
&IH#*'(16/91*S+*2/*&#*1:/,616(+*2/&9;'I&*MURB!+),/*&,91$&!)16/56#)27$6(-2),*U'$:!
) 1@*29;9N'$:1#)27$6(-2),*U6/561,)-/*,1/&NI[ddI!)2,/#*1+;7'/96*-1/&!!
1)&'a2)&#/9#$\C*-/#/&*H'D2>I1B*) @*&!9,),*9!,6),10,6*1%$9,!-2) %) ,/#!/%+2$@*%*&,9/&!
,6*190)&/.%9,),/$&9!$.11(&-2$Yc3!1$##;2!/&!$@*2:*/56,=1/&9;'/&G
2*9/9,)&,U6(+*2/&9;'1&*%/#/&-1@/-;)'9!:6*&!,6%0*!:*/56,>IN$:*@*2=!,6*2*1)++*) 29!, $!
7*1] ) *IS218 P @/-*&H* =" S5) 9!, 6*1*&*25(1#$&, *&, /O ¥4$&9,) &,=!,6),!'$:1.),U6/56!
#)27$6(-2),*1-/*91:/"1-] 2*#,'(1%+23@*/&9;'/&! &/, (>!'X&!,6*1$,6*2!6)&kelre is
considerable evidence that isocaloric dietew in fat and enriched in carbohydrates
will accentuate the manifestations of Syndrome XV6*1%$2*!/&9;'/&!2*9/9,)&,)&!
1&-1@1-;)'=!,6*152%),*21/9!, 6/%0$;&,!$.1/&9;'/&!,6),1%;9, 7*19*#2* *-1/&12*9+$&9*!, $!)!
#)27$6(-2),*G*&2/#6*-1-/* 1/&!$2-*2198)/&,)/&!5"#$9*16$%*$9,)9/9BMus, the

inevitable and consistently replicated effect Of replacing saturated fat with

carbohydrates in insulin resistant individuals is to increase the concentration of
triglyceride-rich lipoproteins, both fasting and postprandial. \6*/&#2*)9*!/&!,6*!
)%7/*&,\WVAG2/#6!'[+$+2$FHB*&!.$"$:/&5!'$:1.),U6/56!#)273$6(-2),*!-/*,9!/Ussociated
with a decrease in HDL-cholesterol concentration; )&-'%$2*12*#*&,'(=!/,1)++*)29!,6),!
9;#6!-/*,9L:/"1#6)&5*!,6*\D\!9; 7#"99!+),,*2 &!,$/0W4!/&!6)'.!,6*/&-/@/-;)'9!:6$!6)-!
*/,6%21+),,*2&!10"41$2N &/ &, *2%*-/), *1+),,*2&"),!,6*1$;,9*GiVlen the evidence that low

fat/ high carbohydrate diets do not modify the basic defects in Syndrome X (insulin
resistance) and accentuates all of its metabolic manifestations, there seems to be little
rationale for substituting saturated fat with carbohydrates. V6/9!/9!+)2,/#;)2'(!,2;*!
1&1'/56,!$.1,6*1%;",/[+*1$79*2@),/$&9!,6)#I#/&5!9),;2),*-1.),1:/,6!1%$&$G9),;2),*-1$2!
+$'(;&9),;2),*-1.),=1$2!7$,6=L:/"I'*)-1 $! 6*! 9)%*1.)"/&\D\G#6$*9,*2$'!:/,6%;,)&(!$.!
,6*1)-@*29%190* ) 7S [#1*. *#,9**&1:/,61'5:1.), 1#) 27$6(-2), *!-/*,9> 8%

!

We are faced with an epidemic that is snowballing out of control>!'n*=1)91#'/&/#/)&9=!
6) @*)!I#6S/H#*>Ih*1#) &I#B&, /& *!,$1 2*#F$% Y0 BH9)%*107)") &#*-1-/*,1:/,6!,6*1%) Y $2/,(!
$.1#) $2/*91-*2/ @*-1.2$%#$%+"*SI#)27$6(-2)&A'$:1/&!1.),!) &-1#6$*9,*2$'41)&-!
#P&,/&;*1,$1+6)2%)#$'$5/#)"(1,2*),!,6*/2$29*&/&5!9(%+,$%9!Q1)!9,2),*5(!,6),!6)9!
2%+%) *'(17** &1+ 28 @*&!, B! 7*1)!,6%2) +i#!1.)/;, 2*>IX2=1$&!,6*1$,6*2!6)&-=!,62%$;56!)!
9/%+"*=1%*-/#)"(1-*2/@*-1)&-!7/$#6*%/#)" @%; &-=!-/*)2(1&,* 2 @*&,/$&=T7*5/&!,$!),, J#<!
,6*1+287'%%!),1/,919%; 2#*) &H#,;)"(16*'+1,6*9*19%;'017*5/ &!,$!12*@*29*!,6*1%*,)7$'/#!
%)")-/*91$.!,6/919(&-2$%*>!

|

B*06*067+2=1,61)) /$8)'1IR&D,/,:, *9I$.IN*Y" 619%-1,6),1, 6/91#:22+&, 15+&*2),/$&!:/"1 7] 6+
129,=1/816/9,$2(=!,$16) @YY *#,*-I' *I*S+*# ) &#(EH2,*2),6)&!,6+1+2*@/$;91$&*>!
V6*12%)9$8.1.$2!,6/91/91$7*0/, (1) &H1Bo* ) 7S H#IHSLI*G *&#*O!, 6+2*$.>]

|



CLINICIAN’S NOTES:

1.) Starting a patient on theldeal Protein Protocol will result in a rapid decrease in
serum triglycerides in those patients whoskevels are elevated. It has been the
experience of our clinics thatmedications prescribed for lowering triglycerides i.e.
gemfribrozal, fenofibrate) may be discontinued rght from the outset. Of

course, the practitioner may choose to wafor one month until a follow-up lipid
panel confirms the fact that themedication is no longer needed.

2.) For patients taking statin drugs, our recommendations would be as follows:
Obtain a base-line fasting lipid panel. Youmay, at the outset, decrease the dosage |of
the statin by one-half.

3.) Re-test cholesterol levels in one mth and adjust dosage or discontinue the
medication as warranted.

EICOSANOIDS: HOW THE BODY CONTROLS INFLAMMATION
|
a),,(#/-919*2@*19%)&(1/%+$2,)&,.;8&#,/$&QBRT7$-(>11"91:*16) @*!-/9#;99*-=!,6*(1#)&!
7*102*GH#H$&@*2,*-41,$!,2/5'(#*2/-*91)&-19,$2,596*(1#)&! 7*1;,//8*-1)91)12/#619%; 2#*!
$.1%&*25(=1,6*(1#)&!7*1,2)&9.$2%*-1/& $!+6$9+6$/+/-9)&-17*#$%*1/&,*52)'1+)2,9!$.!,6*!
#:)21%*%72)8&*9=1)&-!,6*(1#) &I 7*1#$& @428, $!1#6$*9,*2$' 16$:*@*2=!,6%2*1)2*1 :$!
09-+3#/)'1,(+*941$.1.),,()#/-9,6),=Y/&!)--/,/$&!,$!+) (185!2$+91/&!)"1$.1,6*) 7$@*G
%*&,/$&*-1+6(9/$'$5/#)'1+2$#*99*9=16) @*!$,6*2!;&/Q;*!+2$+*2,/*9>1h*16,%)&9!#) &&S,!
9(&,6*9/8*!,6*9*1%$"*#;*91)&-1%;9,!$7,)/&!80!.2$%!-/*))2(19%; 2#*9 | E6*&#*!,6*1 &) %6*!
0*99*&,/)'L.),,(N#/-9PI>11V6*9*1) 2*1 6*10XBHEN$/'941)&-!,6*10X%*5)GC!$/'94>11V6*!
0$%*5)I&$%*&H),:2*419/%+'(19%6*)&9!,6)5%1./29,1#)27$&G JRIB&!-$; 7*17$&-1$##; 29!
),1#)27$&!1gM.2$%!,6*10$%*5)G*&-PE/&S&GIH-1*&-11$.1,6*1.),, ()#-1%$*#;*> 1
1/%/")2'(=1)&!$%*5)Gcl.),,(N#-1:$;-16) @*!,6*1./29,1#)27$&!-$; 71 &-1),1#)27$&!qc!
.2$%!,6*1$%*5)G*&->11X%*5)Gc!$/'9!)2*1%$9, 1#$%%$& ' (I-*2/@*-1.2$%!+) &,19$; 2#*9> !
C$9,!@*5*,)7*1$/'9=1)91:*"1)91%$9,| 09*$/1OP=1#$&,)/&!+2*-$%/ &), *' (1$%*5)Gcl.), (!
Y#-9>11a)SI9**-I$/'1E) &I+ SH*+ /$&I1#$& ) J8BIE6!+*2#*& ) 5*IEbfel!$.1)'+6)!'/&$*&/#!
Y#H-=1)&1$%*5)GN$/'=)&-1#)&S$')!$/') O%&, )/&9!9$%*1$%*5)G"9=1)',6$;56!$&' () 7$;,!
Jde>!
TEOREEREE R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

T$%%$&19$;24#+91$.1$%*5) GNP, 6+10%)2/&*I$/'0410:#61) M6 IS/ =1H#$-1'/@*2!$/) &-!
<2/"1$/'>11™ 6$;56!,617$-(196) (1:9%1$%*5) G &-!, 6*1$%*5)Gel.), , (1)#-91/<*I$,6%21.), (!
)#-9=1,6¥0%1 :$152$;+916) @*1)&$,6*21; &/ * DD *2(1/%+$2,)&, 1+6(9/$'$5/4) ). &, /$&>1
VB*(1)2*1, 6*17:/-1&517'$#<91$219:79,2) *9IE+)2 /#;)2'(1,6*1$%*5)GC!$/'910:#61)91'/&$™*/#!
YH-11.$20)1#)991$. 1#$%+$;&-912* *22*-1 $1}9t0sanoidd!V6*:$2-1/91-+2/@*-1.2$%!,6*!
A< $2-196%)8/&5), *&, (JE*/<$9/I>!

|



V6*9*1)2*1)1 )%/'(1$.1),! '*)9,11dd ! #$%+$;&-9!)"1#$&,)/&5! [d!#)27$&!),$%9>11"25;)7'(!
,6%9*19;79,)&#*9=!*@*&! ,6$;56(160)(! $&'(' *S/9,! .$2! *#$&-B2! %/"/GO*#$&-9! 7*.$2*!
7*/&5!-*52)-*-=1 E)&-!,6),! /9! :6(! :*!-$! &$,!6) @*!9,)&-)2-1")7$2),$2(!,*9,9!,$!)9#*2,)/&!
,6*121#$8&#*&,2),/$&91!%) (| BBY%*1$.!,6%19%6$9,!+$:*2.;'1979,)&#*9!/&!,6*1 7$-(1/&! ,*2%9!
$.1$2#6*9,2),/&5! +23.3;&-! +6(BB/#)' *..*#,9>!1 1 V6*9*! OHG*%/#)' #$&,2$"*294! :$2<!
&3,!$&'(linsidd ,6*!1#*'=17;,1)'9$! 9*2@*!)9! 0%/ &/GGHR9IP! /&! ,6),! ,6%(1 9/5&)")-Y)#*&,!
#91 $1+*2.$2%!1 9+*#/.[#!,)9<9>!  F/#$9) &b, 25'1 #3)5;"),/$&!&-1) &/, G#$)5;'),/$&! $.!
6% 7'$$5-=! ,6%(1 #)&! #$&,2%'1),/$&! ) &-! #$&9,2/#,/$&! $.! ,6*! 72$&H#6/$*9=!)&-! ,6%(!)2*!
2*9+$&9/7*1.$2!,6%1-*52**1$.1/&.")%%) ,/$&Y$#/), *-1:/,6!,6*1/%%;&*12*9+$&I* I E/>*>16$:!
%;#6! . *@*2=16%:!%;#6! +)/&=16$:!%;#6! 9:*"/&5! /9! +2$-#*-1-; BH5! ) 0#$;&,*2G),,)#<4!
$&!)&! & @)-/&5! +),6$5*&I>! ' R&! ) (%) &F@R%! 6*(1 O9*&-1$;,! ,6*1#)@)'2(1"jD! #)"/,!
T#<P>11R&!$,6*2!:$2-9=!*/#$9)&$/-91)&R AT /&.")%%),$2(! +2$#*99*9! )&-!),,*&;),*!
,6*%!D theymodulatethe degree and intensity ofethmmune response ensuring the
minimum amount of Ocollateral damageO is|=l0r5)2%)#$'$5/#)"(=! *! #)&! $&'(!
1&#2*)9*1 6*1/%%;&*12*9+$&9*1$2!9;++2*99!/, nTawribt modulate it!

N$:1/%+$2,)&,1/91)"1$.1, 6/91/&!1($;21-)/" (1#/&/H)' 1+2)# [#*01IN$: D6) &(1) &,/G/&.") %%),$2(!
-2:591 -$! ($;! +2*9#2/7*=17%$,6! 9,*2$/-)'1 )&&$&G9,*2$/-)'0! | B!! )2*! g;*9,/$&/&5! ,6*!
+2$.8,&-1/%+)#,!,6*9*196$2,G'/@*-10/,, /804! 6) @*! $&!6;%)&! +6(9/$'$5(=!"$$<!),! ,6*!
2*#$2-91$Bextra® and Vioxx® )&- '$$<!),!,6*19/-*G*. . *#,1+2$./v5.! 6*1#$2,/#$9,*2$/-9>!!
X7@/$;9'(1)91#'/&/H#)&I!:*1:)&,1 $1)"*@/)*! ,6*1+)/&=1/8.")%%),/$8&-#$"),*2)'! /99;*]

+Q 24 1$&!)99BH/) -1/, 61 /&t2*)9*-1 *@*'91 $.1#+2,) /& *#$EF/-91 9;#6) )91 '*:<$, 2/*&*9=!
,62$%7%$S)&*9=! /&,*2.¥2$&9=! /&,*2*;</&*9! )&-! +2$9,)5")&-/&9>! | R&! #$&-/,/$&9! 9;#6! )9!
26*;%),$/-1)2,62/,/9=1T2$6&P9!-/9*)9*=! +1&@)#%),$2(! -/9*)9*=#$'/,/9! $2!)&(1 0/,/94=!
,6%2*1 [91 )&! *S)55*2),*-1 [%%;&*! 2*9+3&D | 1$! '$5/#)"(=! *1 +2*9#2/7*! O/%%;&PG
9;+2%99)&,9P!/&1&!), *%+,!,$1)%*/$2),*!,6*19(%+,$%9> IN$:*@*2=!,6*2*1/91$&'(195!.) 2! :*!
#)&!5$!)'$&5!,6/91+),6!:&,/'9/-*G*. *#,9=1:9()%)&/.*9,) /$&9! $.1)1 O; ++2*99*-1/06%; &*!
9(9,*%=! #$%*1 7)#<! $!6):&,!;9!)&! *1 6*8), *Uo+,! $! #$:&,*2G)#,! ,6*9* +2$7"*09! 7(!
+2*O#2/7/&5! 1%%;&$GY8OE9;#6! )9! F+$58I .$2! /&9,)&#*I>1 1 \* PO #$&9/-*2! .$2!)!
%$%*&, !, 6% [%+)#,1$;2!-/*1+)(9!/&!)"1$.1,6/9Table 3 E+5>I[[I1'/9,9!,6*!,:$!5%&*2)'l
#)99*01$.1*/#$9)&$/-91)&-1 1821 +6(9/$'$5/#)'*. . *#,9>11j$,/#*16$:1/&9;'/&! ) &-15"#)5$&!
1&."*&#*) ,6*1*S+2*99/$&M  6*],:$1#)99*0>11ROI)++)2*&,!,6),!$&*S; - 1+237) 7'(1+2*.*2!
B1@* 6% %)Y$2/,(1 $.! $&PA ;&-*2! ,6*! -[2*#,/$&! $.! ,6*Iseries one eicosanoidis,
)',6%;56!),! ,/%*9=! ,6*Iseries two eicosanadare very important! R.! ($;! 6)@*! )&!
1&.%#,1$&=1($;1 &**-1)&!/&.") %%),$2(1 2*9+$8Q! 7;,1&3,!, $3! %o; #6HR. ! ($;1)2*1 7"**-/&5=!
+),4% 91&**-1 $I#$)5;"),*=17;,1($;1:$;-&P,1:)&, 109, /#<(17'$$-P!)"6*!,/%*>!1X+,/%)'!
6%)',6!-*+*&-01$&!)! 7)) &H*I 7%, **&! 6*1 :$!, (+*91)&-1%6) &(1#62$&/#1-/9%)9*19,),*91)2/9*!
:6*&!,6*1*/#$9)&$/-Olare constantly out of baland€:!6;5*!+)2,!$.!,6*!1+6)2%)#*;,/#)']
1&-;9,2(! #$&#*2&9! /,9% .1 1,61 ,6*1 +2$-:#5&! $.1 )&,/G/&.)%%),$2(! #$%+$;&-9! Q! 7$,6!
9,*2%/-)'&-! &$&G9,*2%$/-)" EjIRDOI! %*-/#),/$&9>! V6*9*! -2;59!/&6/7/,! ,6*1 9(&,6*9/9! $.!
%)&(!$.!,6*9*1#$%+$;&-9=19;#6!)91+2$9, H)RI=!"*;<$,2/*&*91$2!,62$%7$S)&*9!/&!$2-*2!
B! 9;++2*99! 9(%+,$%9>! | V6*! +2$7*%! /9!/,6)9! @*2(! -/../#;',=! $2! [%+$99/7*=! |$!
*S;/9/,* (1 #$&,2%8 64121 7)")&#*! +6)2%)#$'$5/4)" (>1'0+/2/&=! .$2! *S) %! :/"1 /&6,
+),%% | )552%5) /$&=! *#2%)9%] +)/&=! I8h%),I$&=! )& 6)9! )&,/G+(2* [# +2$+*2,/9 |
6 @*2=1/,1:/"1)'OB! -*#2%)9%1 +2$-:#,/$&! $.! B+2$9,)5)&-/&9!,6),1+2$,*#,!,6*19,$%)#6!
28%! ,6*)#/-1/,14+2%-#*9=16*&#* %) </&5! ABERO #$%%$&! 9/-*G*..*#,>IV6*! ;' /%),*!



6*2)+%; [# $$'1:$:-1 7 S #6)&&*'1 6% %) Y$2/,(1 $.! */#$9)&S$/-1 9(&,6+9/91 93! ,6),! O:!
O+*&-1%6$9,1$.1$:21 /96+P1:&-*21 6*1/&." *E&HHGHI T+&* [#])'19*2/*Q1 $&* */#$Q)&$/-9=1 (*,!
-$1&$,1/86/71,1,651 7$-(1.25%! +2$-:#/&5! 6% MR, $! */#$9)&S$/-9! :6*&! &*#+99)2(>1 | R&!
$,6%20:$2-9=141-$1&$,11)&,!,$19,/%:"),*1 $21/&6/7/,!,6%9*! :$!,(+*01$.1#$%+$;&-9=!"/<*!
-2;591-$=17;,12),6+2!:*11)&,!,$! modulate them!,6),!/91' 1 61 7$-(12*06)/&! 1&! #$&,2$'>!!
i),1,2/#<=17;,16$:1-$1: 1) ##$%+'/96!,6/90!

|

Table: 3%©

Two Classes of Eicosanoids
I

IGlucagon Dominant Insulin Dominant
I

Series One Elcosanoids Series Two Elcosanoids
|

"#N91@)9%-/"),$29mmmmmmmmm>>" # N9 @)9$#$&9,2/#,$29!

!
"#,1)91/%%;&*1*&6)&H#*29mMmmmmm>>>"#,1)91/%%; &*19;++2*99$29!
|

D*#2*)9*91/&.")%%),/$&mmmmmmm>>R&#2*)9*91/&.")%%),/$&!
|

D*#2*)9*9l4+)/&mmmmmmmmmm  m>R&#2*)9*91+)/&!

!

R&#2*)9*91$S(5*&!.'S:mmmmmmm m>D*#2*)9*91$S(5*&!.'$:!
[

R&#2*)9*91*&-; 2)&A*IMmMmmmmmIm>>D*#2*)9*91*&,-; 2) &#*9!
|

22+ @*&, 91+ ** 1)552*5) /SANMMMT):9*91+) ** 1)552+5) /$&!

!

D/),*1)/2:))(9mmmmmmmmmm >>>>>T$&9,2/#,1)/2:)(9!

!

D*#2%)9*1#+"") 214+2$'.*2), /$&MMMmM MR&H2*)9*1#+"") 21+2$/ *2) /$&!
!

!



Insulin and Glucagon: Regulators of the Eicosanoid Pathways

X&*I$.1,6%1%$9,!/%+$2,)&,!,6/&59!)! +*205 8L B)Eb! /8. *&H*1 6%, (+*01$.1 */#$9) &$/-O!
+2$-:#5-1 191 $1 7)) &1 6/91 $21 6*21 *@*' N MB.O;'/&) )&-! 5':#)5$&>1 1 | VE*9*! :$! %)9,*2!
6$5206$&%9!6) @*!)1+2$.5;&-1*.. #, |S&I*/H$9) &$S/-1O(&, 6*0/91)&-1 S&A*1)5)/ &1 *1:/"19%*] ¥
7*&* /1 3.1 @I&5!"1.*1 0$&! ,6*1 5 BB&G-$%/&)&,! 9/-*1$.1 6+ 9, 2%% A4 R-*)' 228, */&.!
228, $HE16)9! (/<-+-1:$&-+2..17*&*./,918%$,1$&'(! :/,612*5)2-1 $!:*/56,1#$&,2$'=17;,1)'0$!
:/,61,6$9%1:6$19:..%21 . 2$%! 0:#6! -/9*)9*0)9! 6(+*2,*89/$&=1)9,6%)=! TX?D=1)&-! /%%;&*!
-19$2-%291 $1&)%*) *:>IXI#$;29%1 $2! 65 RBUB(+*2/&IUEH [&-|@1-;)'=) ,641+2$52) %!
#)&I7*)IA$-GI*&-!

|

\* POI2* :2&1 $!,6*1-/9#:99/$K10,61.'$:1$.1.),PL/ 61 ,6%1.2*1.), (1)#/-1/&9/-*1,6+1
#(,$+)99%!$.1, 61" ES,6+21,6)&!)1.), " | BH4)"1 6),],6*1aa" #)&IT*1-/2*4, *-1/&,$),6*]
Vol $H62$8-2/)!, SI7*I$S/-/8%-1 $21*&* 25 (ISUFHS2+$2),*-1/&, B!, 6*14#") 2106+ 067 2) &*>!!
V6*0*1.: &4, [$&916)++*&1;&-*215'#)5$&PIV&. ' #E1IR.1/&9; /&1/91-$%/&) &, =!,6*1aa"196) (!
TH1-[ 2% %<1 $1 6%1)-/+$H#(,*1.$219,$2)5*1926) (17+1:9*-1/&!,6*1-*1&S@$!9(&,6+9/9!$.!
#6$9,*2$'196$; -1, G*I#*"12%q:P*1 6), 17;,1/.,6/91aa"I6}++&9! $I7*1)106$ #:+1$ |
linoleic acidE\"I=!,6*1%%$9, #$%%$&!$%*5) G CISIHEI-/* >R, 196) (1 7+1;:9*-1/&!,6+1
9(&,6%9/9!$.1*/#$9) &$/-NBIQ1+2$#+9917*5/8&91:/,6117$-()#,/@),/&5!,6+1*&8(Yotelta

6 desaturas€DcDI!:6/#6!/9!,6*!/&/,1),/&519,*+B/H$9)&S/-1+2$-#,/$8&!)&-=17(1,641:)(=!
2+g;/2+9)I'$,1$.1*8*25(>112)$2019;#61)91-/9%)9*=1)5/88:2+991)&-1)1-/* 16/56!/&ans-fats
E7)9/#)"(19%*,)7$ /#1+$/9$&911$21)1-/* 16/381#) 27$6(-2),*91:/"16/&-*21,6/91./29,19, *+>I!
TSR@*29* (=))1-/* 1#$&,)&I&5)&))-*q:), *19:435. 1428 */&1:/"1* &6)&H#* 6*)#,/@/,(1$.!
6/91/%+$2,)&,1./29,19,*+1)&-1*&9; 2*1)I5SHAS. I\"1/& B!, 6*1*/#$9)&$/-1+2$-1#,/$&!

Y&*4L IVEHIR-*)'1228,/8122$, $HE$*91)106)2@*'$;91Y$71/&!,6/912%0++#, Z11'$:1/&!
#)27$6(-2),*9=1&$!,2)&9G.),91)&-16/56131%)9/' (1) 79$27) 7"*1+2%,*/&>!

|

o VBHIOLS IS RS H)H-IEVI&S:) 7*5/891/,017/$H6+%/4)'1,2)&9.$2%),/$&!
18&,$)&IHHS)&S/->INVE*2+1) 2+1)1 *:142%[06/&)2(19, *+OI E#)&taingation!: 6/46!
1&@$' @*,61),,)#6%+&,1$.1)--/,/$&) 1#) 27H&Y%69!, !, 6*1$2/5/&) \"196$"#:+1, $!
72/&5!,6%1,$,)'18:%7%21$.1#)27$&!),$%9!, $!,:*&., (>!

o " 16/91Y;&#,,2*=1)&$,6*2!*&8(%delta 5 desaturase or D5Dp)(!)#,!$&!$;2!
07'$993%G*#$9)&$/-P>!IR.IDbD!-$*9V/RH)H/[18!,6/91.),,(1)#/-=1/,1:/"19$$&! 7*!
,2)&9.$2%*-!, Blrachidonic aAcid (AA)&-!:/"17*1$&!,6%:)(!, B! 7*#$5%/&5! $&*!
$.1,6*10;&-*9/2)7'*19*2/*9,: $1*/#$9)&$/-94ikulin, very strongly, forces this
metabolic pathway! !

o N$:*@*2!/.15"#)5$&!/91+2*9*&,=!,6/91"%BY/9!9;++2*99*-=1)&-1,6*1.),,()#/-1./"!
TH1-12% -1 $IT*#$%*1)19*2/*91$&* W) &$/->!1B*%* % 7*2=1:*1-$1&$,!:) &,!,$!
1&6/71,1*,6%21$.!,6*9*17/$#6*%/#)'1+),6:) (9 EIW*SE) &-!]/$SS ®!)2*152*%) !
*S)%+*91$.1,6/9G)&!/-*)!,6),!0'$$<5$$-1$&!+)+*2!17;,16)-1-/9)9,2$;91#'/&/#)'!
2*9;',91=17; We do want to influence which isthe predominant pathway. R&!
(B;21+2)#, [#*=1($;:/"1*&#P; &,*2!+),/*&,96$!) 2*=!1$.1#$; 29*1*'-*2'(=19;..*2/&5!
23%)!) 1 #625&/H##P&-/,/$&!$2!:6$!) 2H*F/@*'(10/&9;'1&G-$%/&) &, P>V 6*9*!
J#,$290:/"1&$!-$;7,1/%+*-*1,6%1*&, 2 (1$.\"1/&,$!,6*1O*/#$9&S$/-1+2%-#,/$&!'&*P!



)&-1,6*1.:"17%&* [, 91510 VE*122$, SHS U/ &S, 1 7412%)'/8*->11V/6*2+1/91)19$'; /$&!.$2!
0;#61+2$7%9>!

o R.I*)--DN&!IFW%*5)GNS/'19;++*0%*&, 1, B!,6%/21-/* =1:*1#)&!). . *#,1)1&*),!
7/$#6*%/#)'10,2/#<4>1'V6*1*&8(%* '\ DbDM2Z&,/)"(17/&-9!,$!,6*1$%*5) G $/'9!
2),6%2!1,6)&!,6*1$%*5)GC!$/'9IE/<* I\ 2$!/&!,6*9*1#)9*9=1.6*2*1/&9;'/&!/9!
+2*-$%/&) &, &-1/9!-12*#,/1&5!,6/9*&8(YB),,)#6!, $\"=19$%*!$.! 6*1*&8(%*!
@)/ T7*17/&-9!,$!,6*1$%*5)GN$/'9)Jess arachidonic acid (the precursor to
the series two eicosanoids will be produced and more of the series one
eicosanoids-‘the good guys’) will be made. R&#/-*&,)"(1:6*&!DbD!),,)#6*9!,$!
)&!$%*5)GNS/'=1)19; 7#")99!$.1*/H#SOY&EBE ,6*19*2/*9! 6 2**1*[#$9) & $/-9I!)2*]
$2%*->11V6*9*1)2*1&*/,6*21+2$C$A)&,)%%),$2(17;,12),6*21%3$-;"),*!,6*]
-*52** $1:6/#6!,6%19*2/*91$&*1$219*2/*$!*/#$9)&$/-91*S+2*99!,6*%9* @*9>!!
VE6*9*1)2*N)' 91 @*2(17*&* . [#I)&! , *2%9!$.1#' | &/#)"$; #$%*O>

R&!($: 214+ 2)#,/#+=1($;1%) (1$#H#) 9/$&)" (* 8H$;8,*21)1+),/*&, |:6$=1-*0+/ 1 @*2(I5$$-!
;##+991:/,6!,6*R-*)'122$,*/&122$ $HESSS$-1:*/56,'$99=1/%+2$@*-1 7'$$-1'/+/-91) &-!

5 #SOHI* @*91=196) (1&S$, ) ++)2!, $I 7*1-$/&FVTN) OIS, 6+21+), /&, 01/&I$,6+212%9+*# 9> 1
a$21/&9,)&H#*=1,6%/217'$$-1+2%99; 2835 6!/%+ 25 @*-1-;*1,$!,6+1:%/56,'$991) & !
2%-#,1$&1/&1/8.9; /& *@*'91%)(1&$,1)9! T15$$-1)91$,6+21+),/*&, 91$&!,6+19)%*1+2%$ $#$'>!!
V6/919%)"19;7G#)991$.1+),/*&,919%6) (17*1*S, 2)19*&9/ | @*!, $1)2)#6/-$&/#!)#->IIVE#IF)-*9
)-@/9%1($:1,$1:),#6!.$2!,6+9*196)/&19(%+,SUP.,*&!)90$#/), *-1:/ 616/56!*@*+9!S.!
)2)#6/-$&/#)#-1$21)19%&9/ /@], (1, $!/,Z!

|

e T62$&/#1.),/5:41! ! ! ! | e?$$21$212+9, Q919"+ 1]
oD/../#;,(1):)<*&I&5!$2! 52$55/8*991;+$&!1):)<*&/&5 @ TH&I,/+),/$&!!
W2/, ¥16)/2)&-U$2!,6/&=172/,*1&)/'0] | | eD2(=!.)</&5!9</&!

*C/&$212)96%)!

|

F'/%/&),/&51-1* )2(19$: 24#+91$.1""196) (1+ 23 @*| @E T*&* J#)'), $!,6*F1/&-/@/-;)'9>11""1/9!
$:&-1&1)"1%%),9=14)2,/#:)2'(12*-1%*),91)&-1$5)&1%*),9>!IR, /91)'0$].$; &-1/&!*55! ($'<9>!
N)@/&5!,6*9%1+),/*&,91;9*I$&*B5!:6/ *OIES2I$& (1$&*1:6$*1*55!)&-12*06)/&-*21$.! 67!
-1961$.1Y;9, I*551:6/ *QIL/"IG*+I2*-#H "% @*9>111:79,/,; /&5 -15)%HELD)@)/) 71!
18&9,%)-1$.152)/1&G *-=1#$%%6*2#])"(12)/9*-1') @*9,$#<1)&-1/&9,2;#,/1&5!,6+%!,$!,2/%!$..!, 61.),!
MY OBIGH +1AH2¥) ¥ /% ) 2(19$; 24491$. 1™ > IVE*L) 1$.152)/&Q.*-1 7% 1:/"1)':) (9!
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CLINICIAN’S NOTES: during stages one and two of thideal Protein Protocol, the
dieter is allowed 2 teaspoons of ime oil (about 80 calories) per day.

If the dieter suffers from any inflammatory condition (such as arthitis), fish oil or
cod liver oil may be substituted for the oliveoil. One particularly effective and very
pleasant way to take this oil is as follogz Have the patient buy a good quality fish
oil at a health food store. We recommen@arleanO®range flavored fish oil, but
Nordic Naturals or CarlsonOsilso produce high qualityoils and come in various
flavors (lemon works quite nicg. Have the patient makea shake for breakfast, the
Peach/Mango or the Pineapple/Banana flavors are recommended. To the prepared
shake, add 2 to 3 teaspoons of the oil arsthake. The oil will bind with the protein
and will be water-soluble. This enhanceabsorption and prevents the drink from
seeming OoilyO. Patients should notice iamprovement in their symptoms within a
week providing they do this every day. Adise the patient to store the opened bottle
of oil in the refrigerator.

Acid/Base Balancing: The Importance of Protein and Alkaline Minerals
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A Brief Review of the Digestive Process
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Secretin Inhibits Gastric Acid Production and Stimulates Bicarbonate Production
T nnnt!
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consequences of poor Odietary acid/basabaigO are all too common in the Syndrome
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So Why Does GERD Improve on The Ideal Protein Protocol?
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The Importance of Dietary Protein in Acid/Base Balance
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&*;,2)'18*1,6/91)#/-)&-1)-Y;9,!,6*I+N!,$!7*9'/56,'(!)'<) I&*>NV$!)##$%+'/96!,6/9=1/,1%;9,!
+23-;#*1),1'1)9,1c1%$*#;*91$.17/#)27$&) ¥ Bisb! &*;,2)'/8*1,6*)#/1)&-1J!,$!9'/56,'(!
)'<)'1&/8*!,6*1*&@/2$&%0* &, |>IVPI+2$- #*IcIB!1B.17/#) 27$&) , *=119/0;9,!1) 91 2*'*) O]
C!%$"*#;*91$.)#/-1/&,$!,6*7'$$-19,2*)%>11W*#);9*1 6*19,$%)#6!/&,2$-;#*-1Jd!%$"*#;*9!
$.17/#)27$&),*11&,$!,6*17'$$-=!,6*1)--/,/$&!$.1C1%S$*#;*91$. 1) #/-16*2*1+2*9*&, | &$!
+28$7*%>111/S1%$*#,*91$.1,6*17/#) 27 S&1&*;,2)'18*1,6*)#/-1)&-1:*1:$; -1 7*]
* 1,60 1%$ 4, *01$.17] #)27$&),¥11&!,6*17'$$-1Q$2hpsitive bicarbonate balance is
maintained.
|
R.1,6*1%*)'=1$&!,6*1$,6*216)&-=!#$&,)/&*-I"*98I&!)-*q;),*1)%$;&,!$.1+23$,*/&=!5)9,2/#!
-1 @*91:$;'-12*9%)/&1%:;#616/56*21Q!+$IB(1#$&,2/7;,/1&5! $IAFBD!) &-=1$.1#$; 29*=!
;- H#$&,2/7;,%1,8!)19%)"*217/ #)27$&),*17)") &H#*1/&!,6*1 7'$$->!
|

The Effects of Drinking Soda

h*1)2*1$.,*&!1)9<*-1/.1-/*,19$-)91)2*1+*2%/ , *-1$&!,6*R-*)'122$ */&!1?2$,$#$Diet Coker)

-$*O&P, 1#$&,)/81)&(19;5)2!$21#) $2/*Fb/9, | 7*1./&*>1IV6*1)&9:*21/91/, L&) ./&*I!

!

1$-)1-2/&<9N 2% @*2(1)#/-1#1)&-1,6*107 25 ZEBR*-41$8*91)2*1,6*1%$9, ) #/-HIE2$$,17++2=!
D2>17%++@=IT$#)I TS B!)&-17++9/BI>1V6*9*1-2/8<912)&5*. 2$%!I>[1, $[>bI$&!,6+1+N!
9#)™*1)&-1:/"16) @*!)! @*2(1&*5) /@ .. #,1$.)#/-U7)9*1 7)) &#*>!

!

! [K



B*#)"1,6),!,6*19,/%;";9!.$2!,6*14)2/*)) 1#*" OP!+2$-:#,/$&!$.INT'U Y27 $&),*1/9!,6*12)/9/&5!
$.1,6%15)9, 2/#1+ NI, $1)++2$S/%),*'(I">bIE#$:k], 6!, 6%1%*#6)&/#)'I-19,*&,/$&!S.!,6*!
9,$%)#6!:)"I>1IR.1,6*1+),/*&,16)91)10D/* I T$®41$2!,:$!:/,6!6/9U6*21%*)'|E+N![>bI=! 6!
+2$-1#,/$&I$.INT U7/#)27$&) P IT19*@*2* (1#$%+2$%/9j$16+2P 9!, 61+ 2$7"*06=!
:6*&N)"1$.1,6*N#/-1.2$%!,6*19$-)!1*&,*29!6*!-:$-*&;%=!,6*!+)&#2*)91%:9,!&*;,2)'/8*!/ !

[ 617/#)27$8&),*=12%*)9/&5!)#/-1/&,$!, 61 7'SHI!) HS&O*g;*&H*> WL, 6%1+),/*&,1%6)-*1
@*2(1",, = N&(=17/#)27$&),*I-;2/&5!,6$M)#H6PI!+6)9*1$.1, 6*1-/5%9 |@*I+2$#+99=1:*1
"1&$:16)@*1)!")25%1)%$;&,!1$.10;&$++$9*- 1)#/-41%& *2/&5! 6+ 7'$$-19,2%)%! Epgative
bicarbonate baland®&-!,6*!1+N!$.1,6*17'$$-1./"17* 5/&!,$!.)"12*q;/2/&5!,6*17$-(!,$!
279$2,1,$1)&$,6*21%*) &P 2*#,/&5!,6/91/%7)") &#*>!

|

R,1/91%)9(1,$!/%)5/&*!,6*10%*,) 7$'/#!6) G117 (1)1%*)'1$.10")25*1.2/*9) &-1) ! 7/5!
9%$-)4>IN/56!5'(#*%/##)27$6(-2),*91#);9* &) +$;2/&5!$.1/&9;'/&!:/,6!,2)&9G.),9!
*)-1&5!,$!,6*1+2%-:#,/$&!$.1,619*2/*9! :$1*/#$9)&$/-91) & W) 25*1/&."; SI$.1)#/-=!:/,6!
6)2-'(N&(1+2%$,*/&>11F),/&5!'/<*1,6/91$&!)82%217)9/91/91) 1+ 2802 /+,/$& . $2!#62$&/#!
-/9%)9*>11
!

How Bicarbonate Buffers the Blood
!
C)/&,)I&I&5!,6*1+2$+*21#$&#*&,2),/$&!S. T1H3D,*1/&!,6%17'$$-1/916;5* (1/%+$2,)&,!/&!
YH#-UT)9*16$%*$9,)9/9>1VE6*17/#)27$&), * | /SEHERR=!)!9;79,)&#*1,6),12*9/9,91#6) &5*91/&!
+N!I7$,6!/8#2*)9*91) &-1-*#2*)9*0>1IR& !, 6*H &2 & $2%)'1%*,) 7$'/9%=!,6*1#*"91$.1,6*!
7$-(1+2%-;#*1)#/-1#1:)9,*9IE:6/#61:/"1 7*I5*&*  2/#)"(12*+2*9*&,*-16*2*I7(INT'I>!11"9!
,6%9*1:)9,*91*& *21 6*17'$$-192*)%=!,6*(12*)#,!:/,619%-/;%U+$,)99/,%!7/#)27$&),*'E0,6*!
)'<)'1&*1,[-*41198!,6),!,6*(1*S*2,1&$!*. *#,1$&!,6*1+NI"*@*'1$.1,6*17'$$->IR&!,6*9*!
2%)#,1$&9=1)1:),*219%";7*19)" IE]) T'1$2!p T'11/91+2$-#*-1)'$&5!:/,61)1:*)<N#/-1Q!
#)27S&/A#)#-IENXAISIT)27$&/#1)#/-1/912%),/| @*'6$2,G'/ @*-1) &-1$&*!,:$!1%*,) 7$'/#!
), *9N:)/,9Y,>1a/29,1)&!*&8(%*alpha carbonic anhydrase)'$&5!:/,6'#),)'(,/#!)%$;&,9!
$.18/&#11%)(172%)<!-$:&!,6/91%$*#;*!,$!:), *2IEN XI!) &-1#) 27$&!-/$S/-*|ETXI!:6/#6!/9!
*S6)*-17(1,6*!";&59>INS*@*2=1/.1,6*1 7'$H6$; -1 7*#$%* !, $$!)'<)'/&*=],6*1#) 27 $&/#!
)#1-12%)#,91:/,6!,6*1 alkaline agerE2*+2*9*&,*-16*2*17 (IXN.$2%/&5!:),*2!)&-!
2*5*&*2),/1&5!,6*1$2/5/&)"17/[HB&),*\7;..*2>1IV6/9/INFY. [.;"(17)) &#*-19(9,*%0l!!
VE6*9*12*)#,/$&91#)&!7*1:2/,,*&1)9!,6*1.$"$:/&51#6*%0/#)'1*q;),/$&OZ

1) HCl + KHCO; = KCI + H,CO;3 (,6/91#)27$&/#)#/-1%)(!,6*&!12*)#,1)91.$"$:9l!
!2a) H,CO3+ a-carbonic anhydrase/ Zinc = HO + CO, E*S6)*-!@/)!,6*!";&591!

| OR, if the blood becomes too alkaline, this reaction occurs:

2b) KOH + HCO; = KHCOj; + H,O
EV6*1)'<)'1&/,(1/912%-#*-17(1+2$-;#/&5":) ,*21)&-!,6*I1$2/5/&)'17/#)27$&),*1/9!

2¥5+8*2) *-||!
!



Bicarbonate Levels Decline As We Age
|

\(&-)!a2)99*, $=ICDIE)I&*+62$'$5/9,!.2$%! 168/ @*29/,(1$.!T)'1.$28&/)=11)&a2) &#/9#$I!
)<L GHIO*2:0617/#)27$8) 11+ @*91$. |REH: 2!,6$:9)&-1+),/*&,9>1116%1.$:&-1,6),!
TH)27$&), 1+ @*'919,*)-/ (1-+#1&*-=1:& 7 ()FIKd!, 6*(1:*2*1JLe!$.1:6), 1, 6*(1:*2*1),
)5*"b>*0V/6/91/91@*2(1/&,*2*0,/1&51/&1,6), H2IGH9* (1/&!,6/91)5*I52%: + ES@*2! bl1:6+2*1
#°2 )| &IHE2S&IHHS&-] ISESIBY, $!)++*)2GI$9, *$+$26GBS&*>11"91 6*17$-(P9!
TI#)27$&), I*@* Q-4 1&*=11,017;. *2/&BVH)+) BRI #/-/#1:)9,*01) O$I-*#/&*9>11V/6/Q!
:$;-14):0%1)19'/56, 1-44/8&*1/&! 6X1+NIS.! 6*17'$$->IIR&II, :-(1+:7'/96*-1/&1a*72;)2(!
[ddL=1"28&*, 196$:*-1,6),1$9,*$#)0, /#)#,/@/, (1/91-/Z*(12%), *-| $1+N>IN*1Q,),*-1 6),!
0:+1-/9HS@*2*-1,6),1 T$&*12*0$ 28I 7 (1#:',:2+-1$9,*$#)9,91)219 /%), *-1-/2%# ' (17 (!
Y#->11V6*19,/%:"),$2(1/918*)2G %) S/%) HNIF>d_1:6*2%)91) 7$@*1+N!f>"12%9$2+,/$&!/9!
91/ #6*-1$. SIIR&IT$&*I$25)&1#:',: 20580, /%), *-17$8&196/&*2) 12'%)9*1/91) % $9, !

%8 [2%(1$9,*$#)9, GY6*-/), *-1:/,61)1 &*5'/5/7"*1+6(QI$HE* Y0/ #) 1#$%+$&*& 4N6) 1, 6/9!
/":9,2),%91/914+2$.$:&-Z!1"91 6*17$-(19,2:55'*GB196)/&, )/&!/,91+6(9/$5/4#) 1+ NI$. >N $I
f> =111 6*241/9N&VI&D: . JHI8%S$: &, 1.1 7/#)27$8&), 41, $17;. ¥21)#/-9=1 6%17$-(1:/"1;9*!
)'<)1&*19%6/&*2)'91.25%!/,91 7$&*19,$2+0! $HH$89),*>11"2&* | 1H#$&#9!,6),10D/*,91$2!
~2:591,6),1961.,1#/-Q7)9*17)")&*1/&!,6*1)'<) I&*1-12%#, I$&IVY+2S@/-*1:9% ., 2%) 96*&, 9!
$217$8*1'$991-/9$2-*284

|

Maintaining Our Bicarbonate Levels
!

RI2*#)"1)91)14+6)2%)#(19,;-*&,1 7*/&5!, $'-17(1)42*99$21$.1 6*2)+*; /#9! $I0&*@*2!,*"1)&!
HR21H), 48, $1-2/&<1%6/'<I$21,$1,) <) &E)9!.$219, $%)#61+)/&=1)',6$;56!,6%(1%) (I5/@*!)!
F06+$2)2(12%'/*. Akid reboundt/"I$##;21)&-1,6%/219(%+ $%9L:/" 1 /#<'(1:$29*&>P1IV6/9)!
IOV I&IH)'1":9,2),IS&IBIS; 21-/19#;99/$8&1) 7$;,16$:1,6%19, $Y0)H6 !+ 25~ #+O1)#->IIN*2*!
)'<)'/&*1%/&*2)'9=1+*26)+01/&!,6*1.$2%1$.1)&!)&, J#/-1) 2+ 1H$&I; Yo*->IVE*I+NI*@*'1$.1, 6+!
5)9, 2/#1Y /#*1/&#2%)9*OIE, 619, $%6)#6! 7*GBOBONH/-/#1=1)&-1, 6*1+),/*&, 1*S+*2/*&#*91)!
2%[% 1.2$%!,6*17:28/8519%&9),/$&_16$:* @t BYO-NIHS$E.,/&;*9! $12/9*1E,$1)7$;,I">bl=!
5)9,2/&1/919%#2* *-1)&-1 6*19,$%6)#619,)2 928 #*INT'=1)&-1, 6*17;2&/&5!2*,;:2&91Q!%$2*1
O*@*2% (SIIB U6+ 06 7*21) Q114 28— #+ ) H-=11'0$1) 251+, [&5IT/#)27$&),*1/&) 651 7'$$-!
9,2)%!)&-1,6*2*7(1%)/&., )/ &&5!$;2! 7'$$-POI7;. *2/&51#)+)#], (>

|

V6*IR-*)'172%,*/&!22%,$#480!) ! @*2(!)'<)/&*1+2$52) D& (1$.!,6*!.$$5-9!) 2*1%0)-*1.2$%!
:6%(1/9%"),*9)&-1#$&H#*&,2),*9>1th6*(1/91)!; &g;*1+2$,*/&!/&!,6) 1 /91#$&I/-*2*-1 & !
0)'<)'/8/&5!.$$-41)9!$++39*-! $!1%$9,!+23$,*/&9:6/#6!) 2*I#$&I/-*2*-1)#/-[H#>N7*$+'*]
)., *%+,/1&5!+2$,*/&!-/*,91,9/&BI$ *1. $$-19%; 2#*91$.1+2$,*/&%0;9,<**+1,6/9!/&1%/ &->!!
a)/';2*1,$1%)/&,)/&!+2$+*21YHUT7)9*1 7)) &#*1#) &!'*)-1, $1#6&9*Q; *&#*919;#6!)9!5%;,1$2!
</-&*(19,$&*9E%)&(1+*$+"*1.$"$:/&5!0",4&9!, (+*4!-/*,916)-!,6*Q*1*S+*2/*&#*9|>|
R&!,6R-*)'1?223$ */&!1?2$52)¥85F,/*&,91)2*12*q;/2*-1,$!,)<H'<)'/&*1%/&*2)"19;++*%*&,9!
#P&,)I&I&5H) #I,%=1%)5&*9/;%=")&-1+$,) 9O 6*9*196/&*2)'91) 2*17)") &#*-!:/,6!,6*!
$$-91,6%(1)2*1%),/&5!,$!*&9; 2*proper amourit.!,6*9*1%/&*2)'9!1Q!&* @ 1R}jer
amount!'V6*!1+),/*&,91)2*1)'9$!12*q;/2*-1 $1#$&9%$; 21#;+9!1$.1.2*96! @*5*,) 7*91+*21-) (=!
#$&,2/7;,1&5")--1,1$&)")'<)'18/&5%/&*2)'9) &-1)&,/G$S/-) &, B>K) 1?23 */&+) 2, /#/+) &, 9!
)2*1.;2,6*21*&#$;2)5*-1,$!,9*19*)19)" =1+/&82152)(1/&!#$'$2!1/&9,*)-1$.1#$%%*2#/) " (!




THWHE*-1 ) T*19)' I$&), 64/21.$$-9=!:6/#6!+ 2S @IY2/#619$: 2#*1$.1)'<)'/&*196/&*2)'9=1) &
6%(1)2%1%-:#) *-1$&), 6*1+%2/'91$.16/56'(1)#/-/#19$.,1-2/&<9>!
|

A/&)"(=!)&-1+*26)+91%$9, 19/5&./#)& =108, 6),19$1%6) & (1+*$+*19; . *2/&5!.2$%!
AFBDI6)@*17**&!1)7"*1, $I-/9#$&,/8;*1,6*/22$,$&G +;%+!/86/7/, §RB*9*1-2;,591/86/7],
6%1)) "UP10+;%+41:6/#6!*. 4#,/@* (196;,91-$:&1,6*19,$%)H#6PON 7/ 1, (1, $!1+ 2~ #*)#/-!
)&-1HB&O*Y:*&, (17/#)27$&), *>IINS:I'$&E! *208*1$.1 6*0%1+6)206)#*; /#)'Ol/%+)#, !, 6*!
$@*2)"1+6(9/$'$5(16)91&$, 17819, :-/*-_116$+@=1/,16)9!7+*&!)&I$79*2@),/$&=17$,6!/&!%:2!
H1&IH)&-1/&),6%1+6)2%6)#(=1,6), 196)&(1+),/*&)BY&S!,6+0*106*-/#),/$&IR*1)'9$!,)</&5!)!!
7/+639+6%&),*!E9;#6!Fismax’, Actonel”, or Boniva“). R.!,6%17$-(17*#$%*9!,$$!
VH-IH=1426)+01- % $$I/&O;. #1*&, 1 TIH)2THRT ;.. *21&5=11,1%;9,1-2):1$&!,6%1)'<) /&*!
06/&*2)'12*9*2@*91$.1,6*17$&*9>1116$; -BB/7/,!,6/91+2$#+*9917(1-2;5919;#61)9!,6+9*0!!
h6),1%* ) 7S #I#$&I*;*&H#+01%/56,1) 2/9*OMI 7 [*@*1,6),1)1&;, 2/,/$&)')++2$)#6! @/)!
6*IR-¥)'122$ */&122$ $H#B0) (1:+"12%+2%9*&, 1)1 6*2)+*; [#1)' *2&),/@*!.$21%*-/#),/$&G
1&,$%2)&,!+),/*&,9>!

|

CLINICIAN’S NOTES: Although the vast majority of patients suffering from
GERD notice a rapid improvement of symptoms, occasionally some symptoms may
persist. We recommend based on our experience, switching from a proton-pump
inhibitor to a Hylantagonist may represent a better therapeutic option. In less
severe cases, the use of liquid antacids oPRN basis may be prudent. Of course, if
these changes are not effective or bring worsening of symptoms, the proton-pump
inhibitor may certainly be re-started. !

Ideal Protein

a$21%$2*1,6)&![b!(*) 2M6* IR-*)'122$ */&122$ $HB) 9! 7**&!,6+19%; 24413
O/5&/.1#)&,16%)',617*&* 1,91, $1%/"/$&9I1$.IF;25+%)&919/&#*1./29,1/&,2%-#*-17 (1!
V2)&IV/*&IT6)&6=ICD=26D>!1h/,6/&19*@FNS.!/,01/&,2%-;#,/$&=IR-*)'172$,*/&!
6)01+$0/,/$&*-1/,9% 1)1, 6*14+2%%/* 21 */56$991+ 28, $#S$'/&IT)&)-)=L:/, 61+ IS @*2!
Jbdd!*9,)7'/96%*&,9>11"@)/)7'*1/&!, 6*IH&IY,),*019/8#*IK)&;)2({[ddL=IR-*)'122$,*/&P9!
aD")++2$@*-1+2$-#,9)&-1+2$. 00/ SB)2 @/#*919,)&-12%)-(1, $16*'+!

06)<*1)&/Vo-+)#, /&1 ($; 2192, [#+>1IR-¥)'122$ */&1+2$@I0/&G6$;9%41,2)/&/&5).$2!($;!
)&-1($;219,)..1),18$1#6)25*1)91:*")9I$&GER5!)- @) &#t*-1, 2)/&/&5I>11X; 21" 2*)ID/2*#,$29!
)&-1B*5/$&)'11)*9IC)&)5*291:/"19*,1 ;+1)1,2:(10,:2&G<*(41$+*2) /&) &-!

901 $1$:2IT$2+$2),*19%6*-/#)'19,). | E@ )1 2%*1+6$&*1#$&, ), 11:/"1*&9;2*1)"I$. I
($:2142$.99/$8)'1g:*9,/$&IL:/"T*1)&9:*2*-1/&), 6*194%$9, !, /%' (1.)96/$&>NINS+*.;"(=!!
($:196) (17%5/&),$19**1,6),106)&(1$.1,6*16%)' ,617*&*./ 91$.1, 6*1+2$52)%!5$!.)21 7*($&-!
06*2*1:*/56,I'$99> 11" IR-*)'172$, "8:=1:*19, 2/@*!, $!'@*! 7(1$;2!%$, $Z!

N

QMore than Beauty...Health!”



CASE HISTORY

ALHSOFIIITTTTITIIIGAH V2/5'(#*2/-*ouimifdH
N*%$5'$7/&NMJdeb T6$*9,*2$' E,$,)' 1NN [bK
N*%),$#2/,11majeb \D\IE#6$'[1ITTTITIVAPO! $$16/56!,$1#)'#;"),*!!
27, %, 9UIIIIITKAH ND\IE#GS' MK
VINHHiicHJ T6$'UND\I2), /$HHITTIININME

Lab Values (After Treatment B 04/05/07)
(all meds D/COd except Levothyroxine now 0.025 mg)

[
!
In addition, this patient lost a total 0f48 Ibs (256 to 208) in approximately 90 days.



REFERENCES

123 B*)@*&=!A*2)'->101(&-2$%*!3Z!V6*!B/9<9!$./R&9;'/&!B*9/9, [

"90$#/) /$&I$.IT)2-NHIB*6)7/'1,) JS&![*:9'*, *2 11*+ >I[ddd>!

!

fW)27)5)/$=IC>=1* 1)'>>10B$*1$.1C) 5&*O/RHR&; /& )# /&I 7F *91)&-1#)2-/$G!
0%, ) 7S H#11(&-2$% 13> ITS*#:) 21"+ OIS IC*-/#&* 1]$'>[ IEa*7>![ddNZIKGb[>!
|

> W)27)5'/$=IC>=1* 1)'>>110C)58*9/;%! C* JI%!/&IN(+*2,*&9/$&!) &IV (+*I[ID/) 7*,*9!
C*/,;9>411%*2/#)&1Kk$;28) 1$.1V6*2)+*: [#8$'>17 1j$>1 1EK;'G":5>=![ddf Z!MbGLb>!
!

BCI*=1T>=1 1)'>>I0R&9; /&1 &-IR&; 1&G'I<*IA2$:,61a)#,$2GIIR&-#*I])9#;) 2IF&-$G!
6/)1A2$:,61a)#,$21%B&)IFS+2*99/$&!@/)!D/..*2*&,11/5&)'/&5!?),6:)(9>4!
K$:28)'1$.IW/$'$5/4) 1 T6*%/9,20$">![fblj$>[LIEK;'(13"=![dddIZ![IcKbG[Ifd[>!

!

W) 7)=IV>=I%, 1)'>>10V6*1X2) IR&D;  &IBRSIV6/)8S -/ &*-/$&*=IR&H2*)9*012)9%)!
1)O#:)2IF&-$',6*/)1A2$:,6la)#,$2 V&IV (+*I[ID/)7* [#1?)/*&,9>4D/) 7* *9IT)2*
1$>1[1E[ddJIZIIK D GKb >!

|

18aD"1j*:9>10aD"IR99;*9!1).* (I"*2,! $&1"@)&-/)>4EC)(![J=![ddfIZ!!?dfGLL>!

!
9/99*&=1C>=11h$'9</=Ip>1I0F..*#,1$.|BSOJBBE*I$&!, 6+IB/9<!$.IC($#)2-/) IR&.2)#,/$&!
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