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BodyBio
n.

5he analysis of the body and its biological 
makeup at the cellular level.

Health at the cellular level.

BodyBio was founded in 1995 when we set out on a mission to create 
vitamins practitioners could trust. For over 40 years, we have committed 
ourselves to research on lipids and the cell membrane. From our findings, 
we have produced the highest grade vitamins and supplements on the 
market, carefully selecting and sourcing our ingredients from responsible 
producers of materials that meet our expectations of quality and control. 

Our products are developed in our NSF-certified facility with the utmost 
concern to be the most pure, non oxidized, non-GMO supplements. We set 
ourselves apart from other brands that produce “generic” vitamins and 
supplements because BodyBio products are founded on “cell membrane 
medicine” - an investigation into real-world science and proven research, 
not fictional promises. 

We stand steadfast behind the quality of our products, and believe in the 
ability of our products to improve lives one cell at a time.

Thank you for joining us on our journey.

Ed Kane
Founder, BodyBio
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W AT IS PC? 



What is PC? 

Most consumers tend to think of all nutritional 
supplements as vitamins, whether they actually are. What 
makes  one of the most intriguing members of the 
nutritional library  t s not a vitamin, but a phospholipid 

, one of the elements that make up our cell 
membranes basically the “skins” of our cells. Taking  
supplies your body with the raw materials it needs to keep 
your cells intact and running on all cylinders. t s like 
adding new bricks to the walls of our 0  trillion cells.

What is a phospholipid? 
ny lipid that contains phosphorus is a . 

 

Those found in the cell membrane include:

Phosphatidylcholine (PC) is the major component of the 
cell membrane, located in the outer leaflet of the 
membrane helping it to maintain structural integrity and 
to repair cells that are jeopardized by internal and external 
threats to our health.   is essential to maintaining 
normal liver function, to supporting healthy lung function, 
and to optimizing brain functioning.
 
Phosphatidylethanolamine (PE) accounts for about one 
fourth of all phospholipids and is also an important part of 
the membrane. owever, it is found in the inner part of the 
membrane where it oversees membrane structure and 
acts as a basis for several biological pathways, making it 
integral to our cellular health. 
 

Phosphatidylcholine:  
What is it? 
ED KANE 

Phosphatidylinositol (P ) is a minor element of the inner 
side of the membrane but is considered one of the more 
interesting phospholipids metabolically because its actions 
can be stimulated by the cell membrane itself through a 
complex interaction of proteins and enzymes that directs 
the cell s metabolic changes, including the ability to 
change our sense of smell, sight, taste, touch and hearing. .

Phosphatidylse ine (P ), is not in BodyBio  because its 
close association with E allows its manufacture when cell 
signaling needs enhancement and support, thus avoiding 
any complications that can arise from its overzealous 
supplementation. ike E, S is found in the inner part of 
the membrane. S is formed from E by swapping the 
ethanolamine head for -serine, which then enhances 
acetylcholine release and improves cell signaling to rectify 
faulty cognitive activity. 

The bilipid 
layer of our cell 
membrane 



What is PC? 

ot all PC is the Same

A Brief istory of Lecithin
 n the 0th entury, lecithin was a problem for big grain 
companies because of its tendency to stick to oil-
producing machinery and cause a mess. ecithin makes 
up approximately  of oil production, which doesn t 
sound like much except when you think about oil 
production in the S generating approximately 
1 0,000,000 pounds yearly. Two percent of that equals a 
couple of million pounds that s a lot of lecithin.

round the same time , the largest of the s, was 
discovered. owever fatty acid technology was still in its 
infancy. eally understanding lecithin, or more importantly 
the phospholipids that are part of lecithin, took many years 
to evolve. The knowledge that lecithin contained  and 
that  was beneficial was used to establish a rule 
concerning  and lecithin  f there was 0   in the 
lecithin it could be called hosphatidyl holine. ecithin 
was packed in drums with 5  soybean oil, encapsulated 
the oily mix and then the capsules were packaged in bulk 
and sold to vitamin companies who repackaged them 
under their own label as “ hosphatidylcholine”.
 

ecithin labeled as  has historically created a big 
problem. hospholipids cannot be kept in oil as it causes 
them to lose their value  they can even harm people.
 unique. 

BodyBio  is derived from soy for a very particular reason  
 from soy is a plant duplicate of the egg  discovered 

to be so integral to our health by rofessor Barenholtz, 
head of the epartment of Membrane Biochemistry and 
Neurochemistry, ebrew , erusalem srael and his 
assistant, echiel, in their groundbreaking study echiel . 
and Barenholz ., elationships between Membrane ipid 

omposition and Biological roperties of at Myocytes, 
19 5 .   

What Do Phospholipids Do?

When  is extracted in the correct way it becomes 
liposomal. sing a liposomal , such as BodyBio  

omplex, sends phospholipids through the body and 
brain, rebuilding whichever cells need repair.  insert link to 

iposome rticle . What does this mean

 

BodyBio  omplex is recommended to women seeking 
pregnancy, as well as to those already growing a baby. an 
you imagine how many membranes a growing fetus 
needs  The same holds true for the other end of the life 
spectrum, aging. s we mature, the  content of our cells 
decreases. The rejuvenating effect of  supplementation, 
especially on brain cells, is astounding.

 

n nature, all seeds carry lecithin and all lecithin carries 
phospholipids. t s as if Mother Nature is aware that all life 
needs membrane-building materials for their cells. 
BodyBio  omplex is made from soy lecithin for a 
reason lecithin contains the s we need.

 

 

 

n 000, after years of 
biohacking his own health 
and dedicating his life to 
studying fatty acids and 
lipidomics, BodyBio Founder 
Ed Kane developed our own 

 formula. s an 
entrepreneur battling his 
own health issues, he knew 
the importance of  and 
was determined to find a way 
to maximize its potency.

n his lab at BodyBio, he discovered how to isolate and 
concentrate not just  but E, and the three 
phospholipids that support the membrane of the cell and 
organelles, like mitochondria. t is this proprietary 
extraction process that makes BodyBio  so unique.

Ed Kane - 9  and in the office every day



What is PC? 

Could PC be the unloc  to Epigenetics?

For over half a century we have held onto the illusion that our health and fate were preprogrammed in our genes, 
referred to as genetic determinacy. Our genes not only contain the ability to produce the 100,000 proteins from the 

N , they are also the brains of the cell, guiding what proteins are required as needed at every moment of time. 
owever, recent advances in science are moving away from that premise.  number of cellular scientists are viewing 

epigenetics as the primary guide in genetic production. Epigenetics refers to something beyond genetics, or as outside 
the cell, on the perimeter  the membrane of the cell.

Sure, it s an appealing concept, but is there anything to it  Bruce ipton, a renowned cell biologist, thinks so. For 40 
years he has studied how cells process information, leading him to the conclusion that genes are not in control of what 
proteins they should produce next. Our genes are guided by a thin sliver of lipid phospholipids so tiny it cannot be seen 
by a microscope. These include our thoughts and beliefs, which ipton argues can shape our N , a theory he presents 
in The Biology of Belief  Elite Books, 005 . ipton, a former professor at the niversity of Wisconsin Medical School 
and the Stanford School of Medicine, makes the case that our beliefs, expressed by our membrane, not our N , 
control our biology.

Scientifically proving this concept is a whole other game. That feat was accomplished earlier by rofessor Barenholtz in 
his 19 5 study with rat heart cells. t scientifically validates ipton s concept that gene expression is really under the 
guidance of the cell s membrane.

ipton says genes are the blueprints for 5,000 instructions our cell membrane needs to run our body. rchitects use 
blueprints to build things but there is no action taken by a blueprint. 

A healthy cell membrane takes the blueprints and sets them into motion. 

For this discussion, Barenholz has helped us along the genetic road more than anyone before him and for that we are 
endlessly grateful.
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Of the tens of thousands of molecules that make up the 
life of a cell, Phosphatidylcholine (PC) stands apart. PC is 
a phospholipid, one of four that link together to form the 
membrane. The largest is Choline (PC), 2nd, Ethanolamine 
(PE), 3rd, Serine (PS), and 4th, Inositol (PI), with each having 
the same prefix “phosphatidyl”. However, Phosphatidylcho-
line at ~50% is the largest concentration in the membrane 
and reigns supreme of all cell components. If there is the 
possibility of such an exalted position, PC deserves that 
titled role as the pinnacle of the marvelous membrane and 
all metabolism.

The membrane is the structural skin that surrounds the cell 
as well as the tiny organelles within it. But it is far more than 
an outside protective layer --- it is literally the essence of life. 
You may damage other parts of the cell, even remove the 
center of the nucleus, the DNA (enucleate), and the cell will 
still carry on for several months. But damage the membrane 
and the cell is no more (Lipton 2005). “By spontaneously 
closing off to form an underwater bubble, the lipid bilayer 
membrane acts as Nature’s Test Tube, which packs the 
other biochemical families into a confined interior, so that 
biochemical evolution can proceed. In brief, lipids provide 
biological packaging and, in this capacity, they are the 
molecules which actually create the biological cell (Rudin 
1985).

The membrane is a lipid envelope that encases and protects 
the internal working of cell. It’s the beginning of life itself, for 
without the benefits of an enclosure there is only momen-

Phosphatidylcholine:  
Life’s Designer Molecule
ED KANE AND PATRICIA KANE, PHD

tary bits of chemistry that form in the primordial sea and 
as quickly swoosh away. There are ~100 trillion cells in the 
body, all with the same basic membrane structure, even for 
the neurons of our brain. The chemistry of neurons is only 
partially understood, however, the membrane is respon-
sible for the propagation (carries) of all our messages, both 
sending and receiving. The dry weight of the brain is 60% 
fat, with the balance protein. Since the membrane manages 
all our thoughts and is basically fat, the term fathead should 
be deemed a compliment. The membrane manages the 
production of energy in the mitochondria, for without the 
double membrane structure there is no storage space for 
the separation of electrical charge --- no Krebs cycle, and 
subsequently no energy. The sheer volume of membrane 
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in the body is mind-bending. The liver alone has ~300,000 
square feet of membrane. That’s more than 4 football fields; 
4.63 to be exact.

It manages all of our senses, and particularly the miracle of 
sight. The retina of the eye contains 100 million photo-re-
ceptor cells, rods and cones. Within each one of those cells 
are 140 million receivers (peptides) called rhodopsin, sitting 
in a stack of membrane flattened sacks in each photo-re-
ceptor cell waiting patiently for a portion of light, a photon 
which, after capturing one or two, sends a signal back to 
the brain, again on the membrane of the optic nerve, giving 
us the ability to see (Rodieck 1998). This and much more 
assemble miraculously together to make up the mental and 
physical structure of each of us, with the lipid membrane 
literally the center of it all.

The membrane is composed of phospholipids (PLs) lined 
up soldier fashion in a double layer of opposing PLs, with 
the head groups looking out into the surrounding water 
on either side of the membrane. The membrane is an 
extremely tiny spark of life’s chemistry. Even “tiny” pales in 
being able to convey the smallness. The membrane is only 
5 nanometers thick (Owen 1981, Lee 1983, Shinitsky 1984) If 
you were to stack sheets of them one upon the other -- it 
would take 10,000 membranes to make up the thickness 
of a piece of paper. It’s physically not possible to envision a 
world that small.

They automatically organize 
themselves into a bilipid 
sphere to provide the 
protecting outer garment of 
every cell and every organelle 
within the cell. The phospho-
lipid structure is a marvel. 
Its two lipid tails (the oil) are 
hydrophobic, hate water, while 
the head groups, PC, PE etc, 
are hydrophilic and love water. 
The term is amphipathic, 
meaning that the molecule 
(the PL) has both hydrophobic 

and hydrophilic ends, one end comfortable in water, and 
one that is not. That combination provides an automatic 
ability to self- assemble with both oily tails protected in 
the middle of the membrane. All life on the planet is water 
based. The cellular trick is to have a protective outer skin 
that shields and acts as an insulator since the chemistry 

inside must be able to maintain a different composition 
from the watery world it is now floating in.

PLs perform their self-organization with aplomb. They 
jump together, or flee together, for self protection since 
oil and water do not mix. You could say that the lipids are 
hiding–actually, they are. Each layer of the bilipid arrange-
ment is completely independent of the other; there is no 
connection between the inner leaflet of the membrane and 
the outer leaflet. The two float separately but stay together 
because they must. The water on either side sets the rules. 
However, this importance of PL self- organization and the 
relation to our watery environment is not readily apparent.

With the head groups looking out on either side of the cell, 
comfortably sticking their heads into water, the cell has 
an ingeniously designed protective outer garment. That, 
however, is only the beginning, for within the membrane 
sits a huge selection of ion channels and receptors from our 
genetic library that literally run the entire cellular system, 
all from the comfort and protection of that oily center. It is 
proposed that ~30% of all the genetic output of our DNA 
library is embedded in the membrane as peptides, ion 
channels or receptors, with another ~30% attached to the 
membrane (60% total) (Mouritsen 2005).

Phospholipids (PL) are composed of a glycerol backbone, a 
head group, and 2 fatty acid lipid tails,16 to 24 carbons long. 
The tails are like a flexible goose neck lamp. They comprise 
~70 % of the total PL molecule ~800 Daltons (Fox 1972) and 
are critical to its function. A large percentage of those lipid 
tails are Essential Fatty Acids (EFAs), meaning that they 
must be part of our diet, we cannot make them. Each of 
the four parts of the phospholipid membrane is critical, but 
it is the makeup of those lipid tails, part saturated and part 
unsaturated, that gives the cell the essence of life.

Lechithin
Lecithin is a residue from soybean oil production and 
contains a relatively high concentration of PC, along with 
PE, PI and other phosphatides. Most vitamin manufacturers 
market a lecithin product and call it phosphatidylcholine. 
The majority of lecithin is used in the food and cosmetic 
industries. However, a portion is pre-encapsulated by the oil 
producers, ADM, Central Soya, etc., and sold to supplement 
packers, who market it as PC. Somehow, over the years, the 
terms lecithin and PC have been used interchangeably, 
even by researchers. However, they are not one and the 
same, nor should they be. PC, PE, PI etc, are just chemical 
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components of lecithin.

The PC in Lecithin is oil based. The PC molecule is a phos-
pholipid, which is ~70% oil because of its two lipid tails. It is 
partially hydrophobic (the oily tails), amphipathic, while its 
head group is hydrophilic. In brief, it’s two-faced. To become 
a structural PL, It must be exposed or introduced along 
with many other PLs into a watery environment to form a 
membrane. Oil does not run away from oil, there’s no need. 
The oily tails automatically run away from water (hydro-
phobic), which becomes the driving force for the formation 
of the membrane. Take that hydrophobic force away, which 
oily lecithin does, and the molecule cannot perform as 
intended. It will not become an important cellular structural 
component. Once lecithin is 
*LA and ALA are base polyunsaturated FAs (PUFAs). For the 
higher order of lipids (HUFAs, highly-unsaturated FAs) we reach 
a metabolic impasse because humans and all large mammals 
lack sufficient FA desaturase enzyme capacity to metabolize the 
HUFAs. For the n6 HUFAs, GLA and AA, and the n3 HUFAs, EPA and 
DHA, we are dependent on diet, such as eggs, dairy, meat and fish. 
Vegetarians have fewer options since plant based AA and EPA/DHA 
are rare or non-existent, however, algae is a becoming a possibile 
solution. 

ingested, the lipases of the digestive tract cleave apart 
the PLs, removing the lipid tails and the head groups 
such as choline, and are recycled as cellular raw material. 
That’s basic fatty acid digestion. Taking lecithin as a food 
or supplement can raise choline levels. Adding additional 
choline has recently been shown to be potentially harmful. 
(see below.)

Yehuda 
Each of our cells can produce non-essential FAs, such as 
the saturated palmitic and stearic acids and the monoun-
saturated oleic and nervonic acids, but not the essential 
FAs (EFAs), the omega 6 or the omega 3s. Those two lipid 
families are the EFAs. However, it is the ratio of those vital 
n6s and n3s that is critical. For that we are indebted to the 
research of Yehuda, Mostofsky, Rabinowitz and Carrasso 
from Bar Ilan University, Haifa, Israel (1993,94,95,962,972,
983,992,20002,02,03 ,04,052,07,08). They have unlocked 
the most important missing piece of dietary science — the 
balance of the essential fatty acids. It is difficult to describe 
the value this discovery represents. We are only in the 
infancy of understanding fatty acid biochemistry. EFAs 

provide the highly fluid character of the membrane, which 
is the essence of life in both plants and animals. The studies 
of Yehuda et al solved a long debated question --- what fats 
should we be eating? What is the optimum dietary ratio 
of n6 to n3. Yehuda et al have unequivocally shown this to 
be 4:1, 80% n6 to 20% n3*, and from our brief dozen years 
of employing the 4:1 ratio, our clinical success has been 
extremely positive.

Finding a research basis for dietary EFAs was a milestone. 
We could now, with reasonable confidence, adjust the diet 
to elevate the base EFAs* using sunflower oil for linoleic (LA), 
and flaxseed oil for linolenic (ALA). Raising the EFA levels in 
the body using the 4:1 ratio has not only provided positive 
clinical results but has unlocked a hidden secret for nutri-
tional health. As FA researchers, we had strongly felt that 
raising fluidity alone was the underlying need, but without 
Yehuda we were just guessing. Adding in excessive amounts 
of fish oil was rapidly proving unhealthy, as was the excess 
of omega 6 oils that were part of our newly-processed food 
world. Balancing the EFAs was the answer, and not only was 
it a relief clinically for our patients, but also it’s inexpensive 
as well – a clearly elegant solution. The value of Yehuda’s 
research to the future health of society is so significant it 
warrants a Nobel Award.

BUDWIG AND RUDIN
Joanna Budwig, a brilliant German scientist with PhDs in 
both chemistry and physics, and Donald Rudin, an equally 
brilliant MD and Harvard professor, both recognized that 
the n3s, linolenic (ALA), were missing from our diet, due 
in no small part from the meteoric rise of the large food 
producers in the last century. Both Budwig and Rudin 
struggled with flax oil for their patients, since flax contained 
55% ALA. They each had success with patients in relieving 
various symptoms, such as cold sensitivities, dry skin, 
tanning, eye pressure, diabetes, headache, tinnitus, palpita-
tions, hand eczema, rheumatoid pain, racing thoughts, and 
even allergies. However, the relief was a brief 3-6 months 
duration, after which Rudin would stop the flax oil. After 
~3-4 months he would try it again, reporting that there was 
a relief of symptoms each time he repeated the flax oil 
treatment if he spaced it a few months between. Neither he 
nor Budwig knew the problem was the ratio. Flax is 2 parts 
of n6 to 5.5 parts of n3 (2:5.5), which is almost the exact 
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opposite of Yehuda’s 4:1. Imagine how much further we 
could have progressed if they had known of the correct ratio 
then.

Yechiel and Barenholtz
In 1985 Yechiel and Barenholtz, from Hebrew University, 
authored a significant paper highlighting phosphatidyl-
choline and its relationship to aging and disease (Yechiel 
1985a.b, 1986, Muscona-Amir 1986). Using rat myocytes 
(heart cells) in a 20 day in-vitro study, they demonstrated 
the ability of PC to completely rejuvenate cells that were all 
but expired. Myocytes can be separated in a petri dish, and 
with proper feeding, survive. After ~two days, they congre-
gate together in each dish and begin to beat in unison at a 
rate of ~160 beats per minute.
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To demonstrate the power of PC, the researchers fed group 
(A) egg yolk PC for the life of the experiment (20 days), 
but not so to groups B and C. However, they received it in 
their feed later. Group A is represented with a straight line 
(Green) at the top of the chart. They were given egg PC after 
day 6 and for the entire 20 days they maintained a constant 
beating rate of ~160 beats/ min. Group B cultures (Red) 
were not as fortunate and were denied PC. After 6 days the 

Group B cells started to weaken; after day 8 began a precip-
itous decline in the beating rate, reaching a low point by 
day 12 with some of Group Bs beating at ~20 beats/min,and 
some not beating at all. Group C (Blue) was given PC like 
Group A, after day 6, but only up to day 11, after which PC 
was removed from their feed. As you can see on the chart, 
almost immediately the Group C started a similar decline 
in their beating rate, which mirrored the decline of group B 
with a 5 day drop to ~20 beats/min. In addition, both B and 
C groups suffered a variety of cellular distortions in cell size 
and in production of protein, specifically an elevated Creati-
nine PhosphoKinase.

On day 16 all cultures were given PC, and within 24 hours, 
the Bs and Cs recovered their beating rate to ~160 beats/
min and continued until the study was concluded at day 
20. In addition, they also recovered most of their distorted 
chemistry, even lowering CPK. This was one of the most 
remarkable demonstration of the cellular power of phos-
phatidylcholine, or to put it in more precisely, the absolute 
necessity of PC and life.

A Medline search on ‘Phosphatidylcholine’ will reward you, 
or inundate you, with ~50,000 citations. To review them 
would easily take a year or two, but it speaks volumes of 
the importance of PC. In all of our studies, we have yet 
to uncover a report as powerful as that of Yechiel and 
Barenholtz. However, there are two that are noteworthy. 
The review by Cui and Howeling, PC and Cell Death, 2002, 
that focuses on the ability of PC to reverse a number of 
biochemical distortions and prevent cellular necrosis and/ 
or apoptosis. Apoptosis is a controlled regulated death, 
while necrosis is a rupture of the membrane with the 
release of vital components into the surrounding blood 
stream. Cui et al presented their prior biochemical studies 
and many others, demonstrating that perturbation of PC 
leads to cell death, and the replacement of PC re-estab-
lishes homeostasis.

The work of K.J.Gundermann, PhD, MD, is 
also highly noteworthy. In his book (“The 
Essential Phospholipids as a Membrane 
Therapeutic” 1993), he thoroughly covers 
the use of PC in the studies of toxicology 
and hemorrheology, and in the treat-
ment of lipid peroxidation, alocholic & 
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diabteic fatty liver, malnutrition, kidney, cirrhosis, gastroin-
testinal, neurological, lung, psoriasis, MS, cerebral circula-
tion, elevated lipids, atherosclerosis and even drug enhance-
ment.

The book is a review of 776 research papers published 
from 1959 to 1993 on the therapeutic value of Essential 
Phospholipids (EPL), and is the European reference for a 
concentrated phosphatidylcholine (also made from soy, 
but water based). This product was developed by Natter-
mann, a German producer of lecithin products for food and 
cosmetics. EPL became recognized in general medicine 
under the names of Essentiale and Lipostabil. Nattermann 
developed them in both an oral supplement called Forte 
(not in oil), and an ampoule for intravenous infusions, a PC 
water/bile mixture similar to the body’s 
natural bile-oil carrying system.

EPL was accepted throughout Europe as 
a natural medical i.v. treatment. However 
it was in Eastern Europe that it achieved 
a higher degree of popularity. Russia and 
her satellites were not as close to Big 
Pharma as we in the West. A natural product like PC (EPL) 
was a less expensive alternative to Western drug therapy, 
and is considered efficacious for a wide variety of disorders.

The result was an almost total acceptance of PC by doctors 
throughout the Communist World. Their experience with PC 
provided a rich history of therapeutic use, both orally and as 
an IV for ~50-60 years, with many of these studies detailed 
in Gundermann’s review.

During the 70’s Nattermann AG was absorbed by Aventis 
and Rhone Poulanc (later sold off). However, in spite of 
rave reviews in a wide range of treatments, PC received 
little attention in the West. Natural products like PC are 
un-patentable and, even with an excellent medical record, 
have little sex appeal in the pharmaceutical world. IV- PC 
is not approved in France–and Rhone Poulanc is a French 
company. They certainly could have organized its approval if 
healing had a higher priority.

Aventis marketed their IV-PC under the brand name of 
Essentiale, which was yellow in color. B-Vitamins were 
included, with riboflavin (B2) providing the color. Rhone 
Poulanc marketed their IV-PC as Lipostabil, which was clear, 

no vitamins added. Both products were produced in the 
same factory on the same production line. In 2005 Aventis 
abruptly took Essentiale off the European market and in 
2011 Lipostabil ceased production. However, Essentiale is still 
available in the US, coming from Switzerland.

Lecithin and The Marketplace: The majority of PC currently 
sold today is lecithin, or triple lecithin. The membrane of 
a cell is a liposome, and oil based lecithin cannot form a 
liposome. As noted earlier, even though lecithin or triple 
lecithin contains PC and PE, when taken orally they are 
assaulted by lipases, phospho-lipases etc, which remove 
the fatty acid chains and the head groups. By the time fat 
absorption occurs in the gut, the components of the phos-
pholipids are indistinguishable from the components of 
other lipids, such as triglycerides. However, while the job of 
re-assembling PC from the individual components is ques-
tionable, it is possible, but only if you’re young and healthy. 
But if you’re young and healthy you don’t need a supple-
ment. Simply eat an egg or two.

Some head groups, like choline and inositol, are hard for 
the body to make, so absorption of these components 

from food can be important to a healthy diet (Onken 1996). 
However, as the recent 2011 Nature study showed, the value 
of raising choline levels is now questionable (Wang Z et al, 
Nature, 2011, Gut flora metabolism of phosphatidylcholine 
promotes cardiovascular disease). The details of the danger 
of raising choline are important to learn since there are 
many people taking supplements under the guise of Phos-
phatidylcholine (Triple Lecithin). That may very possibly be 
putting themselves at risk.

Lecithin itself was not the answer; it needed a much higher 
phospholipid concentration, which Nattermann was devel-
oping. The 1940’s German method extracted a “Pure Phos-
pholipid” (EPL), which only recently has been duplicated by 
BodyBio. While the process is more expensive, the exercise 
of discarding undesired

Today, most pharmaceutical
companies are engaged in 
liposome technology. 
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components from lecithin (basically the oil) leaves a water 
based product (BodyBio PC) that encourages formation into 
a Liposome. A micelle/liposome, when exposed to a watery 
environment, forms exactly like a cell, with a spherical 
shape, only a thousand times smaller.

The PLs of micelles and liposomes are identical to cellular 
PLs, however, a liposome is a bilipid layer and appears (looks 
like) a cell membrane. That tiny sphere can then traverse the 
gut without being dismembered, and not only deliver itself 
but also deliver a tiny cargo, such as a drug (Big Pharma 
employs Liposome technology for a wide range of drugs) 
or even another supplement. Today, most pharmaceu-
tical companies are engaged in liposome technology. In 
the manufacturing process, the drug is trapped inside the 
sphere and, as the cell-like liposome reaches a normal cell, 
it is absorbed by endocytosis; the tiny sphere becomes one 
with the cell membrane and delivers the drug or nutrient 
inside the cell, an efficient method of absorption for either a 
drug or a vitamin.

The fallacy of using lecithin has been difficult to see. For 
years there have been conflicting medical reports about the 
benefits of Lecithin-PC (Wood 1982), which now becomes 
understandable through liposome research and the Nature 
study.

BodyBio PC will blend in plain water. It does not dissolve. 
Rather, it is miscible; it mixes in the watery environment, 
and naturally forms a liposome, or more precisely, tens 
of thousands of PLs will. Lecithin or triple lecithin will not 
blend with water no matter how vigorously it is mixed. 
We are well aware that oil and water do not mix. This is 
easily seen in a laboratory or in the kitchen with lecithin or 
BodyBio PC.

PC Products That Work: BodyBio PC, PhosphaLine®, 
PhosChol®, Essentiale Forte N (Europe), PC Injectable by 
prescription only in 5 ml ampoule for IV therapy as Essen-
tiale® N from Paracelsus Apotheke.

Wood et al, 1982 comments, because high intakes of 
lecithin or choline produce acute gastrointestinal distress, 
sweating, salivation, and anorexia, it is improbable that indi-
viduals will incur lasting health benefits from self- adminis-
tration.

PE acts as a reservoir for PC, since, by the addition of three 

methyl groups it is converted to PC. Thirty percent of PC 
is endogenously derived from methylation (Cui 2002). To 
encourage this conversion of PE to PC, it is advisable to add 
into the diet folinic acid (an advanced form of folate) and a 
methylated form of B-12, methylcobalamin. Both nutrients 
increase methylation and tend to lower homosysteine levels.

Today, physicians across the US and Europe are experi-
encing positive outcomes using PC, administering both 
orally and intravenously. They are achieving success with 
the very same neurological disorders that Wood and others 
had described negatively concerning the use of lecithin. PC 
is a vital component of the PK Protocol, which is currently 
used for difficult neurological disorders such as ALS / Motor 
Neuron Disease, Parkinson’s, Alzheimer’s, Multiple Sclerosis, 
Autism, Chronic Fatigue Syndrome, Lyme, Fibromyalgia, and 
Toxic Mold. Below are case studies from Dr. Kane.

The PK Protocol employs i.v. and oral PC, and also includes 
medical laboratory tests, especially a red blood cell fatty 
acid test from Johns Hopkins and a Chem 28 with CBC 
(with BodyBio interpretation) as well as specific tests 
pertaining to each patients’ presentation. While PC and 
BodyBio 4:1 Balance Oil are nutritionally vital, they should 
not be assumed as having the ability, on their own, to be 
solely responsible for the benefits discussed in the following 
case studies.

These statements have not been evaluated by the FDA. These 
products are not intended to diagnose, treat, cure or prevent any 
disease.
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Butyrate and The Body
BY THOMAS M. WNOROWSKI, PHD

The health of the large intestine is a major concern of 
many people over the age of forty. That is about the time 
of life when we start to pay the price for the gastrointes-
tinal insults of our youth. Very often the gut lets us know 
that something is amiss by striking back with constipa-
tion, diarrhea, irritation and bloating, or, in the worst case, 
colon cancers. All those donuts,fast foods, refined sugars 
and flours, and processed foods might begin to affect the 
well-being of the colon, where epithelial cells— skin cells—
form a boundary between the colon walls and the harmful 
mixtures that can wreak havoc. That does not mean that 
younger individuals should be unconcerned, however, 
because theirs is the point in time when the upset begins. 
Blame it on a hectic lifestyle, on the rigors of the job, on the 
lack of time to eat a balanced meal, or on anything that 
can rationalize the neglect of a body system. The lack of 
sufficient fiber and the omnipresence of refined sugars are 
contributors to a host of gastric problems, which are not 
likely to be known for a few years. Most of us fall far short of 
the recommended 25 grams minimum of fiber a day, while 
many of us do allow sugar to constitute more than 10% of 
daily calories. Refined flours and some cereals have little 
fiber, much less than the suggested 5 grams per serving. A 
can of regular cola may contain as many as ten teaspoons 
of sugar. Those 160 calories take up a lot of room in a 
2,000-calorie diet.

A major factor in the maintenance of colon condition is 

butyrate, a short-chain fatty acid that helps to nourish the 
colonic epithelium, and to lower intestinal pH in order to 
provide the benefits of a slightly acidic environment. The 
butyrate molecule also promotes the growth of the Lacto-
bacillus and Bifidobacterium strains of colonic flora, which 
are viewed as beneficial micro-organisms, or probiotics. 
These are two of the strains found in yogurt. Butyrate levels 
are measured as part of a comprehensive stool analysis, 
where they act as a marker for levels of beneficialbacteria. 
In such a test, the doctor might look for signs of bacterial 
or parasitic infections, poor nutrient absorption, or certain 
disorders, including food sensitivities and bacterial imbal-
ances.

Itself, butyrate develops from butyric acid, a fatty acid found 
in animal fats and plant oils. Sometimes called butanoic 

 *These statements have not been evaluated by the Food and Drug Administration. These 
products are not intended to diagnose, treat, cure or prevent any disease.
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acid, butyric acid is noticeable in rancid butter, parmesan 
cheese, vomit, and body odor, an unlikely group of cohorts 
that has, however, a slightly sweetish aftertaste.

Butyrate comes from only two dietary sources. First, it is a 
metabolic end-product of unabsorbed dietary carbohydrate 
that has been fermented in the gut by intestinal flora. It is 
the single largest metabolite of fiber. The benefit of butyrate 
in the digestive tract is reason enough to increase the intake 
of fiber. Second, the only direct food source is butter, which 
contains about 3% butyrate.

A kind of starch, known as resistant starch, plays a role in 
the body’s ability to manufacture butyrate. The starch that 
we eat is digested at different rates. Some starches, in foods 
such as potatoes, cereals, and baked goods, digest quickly. 
This also may cause spikes in insulin. Other starches, such as 
those from beans, barley, and long-grain brown rice, digest 
more slowly, remain in the stomach longer, and cause a 
much slower rise in blood sugar. Resistant starch tends to 
go all the way through the small intestine without being 
digested at all. Because of this, it is considered by some to 
be a kind of fiber.

Unripe bananas, raw potatoes, and plantains contain a 
type of starch that cannot be broken down by our digestive 
enzymes. Other foods, like potatoes and white rice that 
are allowed to cool down before eating, produce small 
amounts of resistant starch.

When resistant starch reaches the colon, it is used for fuel 
by the bacteria that reside there. The subsequent fermen-
tation produces short-chain fatty acids, notably butyrate, 
which is protective of the colon cells and is associated with 

reduced damage to our genes. As an additional benefit, 
resistant starch improves the absorption of calcium and 
magnesium.

Butyrates may be useful in the management of intes-
tinal diseases. Colitis is a chronic disease characterized by 
inflammation of the colon. It is classed as an inflammatory 
bowel disease (IBD), not to be confused with irritable bowel 
syndrome (IBS). The symptoms and signs of colitis are many: 
abdominal tenderness, changes in bowel habits, swelling 
of colon tissue, ulcers on the colon, blood in the stool, gas 
and bloating, and cramps, to name a few. Detection is 
made by colonoscopy, stool analysis, and x-rays of the colon. 
Treatment may include the administration of antibiotics, 
non-steroidal anti-inflammatory medications, steroid drugs 
such as prednisone, or other non-invasive modalities. Occa-
sionally, surgery 
is warranted. 
The actual 
cause of colitis 
is unknown. 
Although stress 
was once considered to play a role, it has been discounted. 
It may be related to an abnormal immune response in the 
GI tract, however, and it is speculated that foods may be 
associated in some way.

A novel treatment of colitis, using a form of butyrate, has 
been explored. In 1999, Japanese researchers reported that 
the butyrate derived from the bacterial fermentation of 
germinated barley preserves intestinal barrier function (that 
boundary mentioned in the first paragraph), and may ease 

Butyrates may be useful 
in the management of 
intestinal diseases.
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symptoms of colitis.1 This was achieved because butyrate 
helped to improve the condition of the mucus layer that 
lines the colon. Italian researchers found similar results in 
the same year. 2 Highly fermentable fibers, similar to those 
in oat bran and pectin, may demonstrate comparable 
benefit. A kind of sugar molecule, called oligofructose, also 
ferments in the large intestine, where it converts specific 
nutrients into butyrate. Oligofructose, also known as oligo-
saccharide, does not fully digest in the small intestine, so 
it adds very little to blood glucose. Bananas, onions, garlic, 
asparagus, jicama, wheat, and leeks are food sources of 
oligofructose, while chicory is the chief commercial source.

In more recent research, it had been disclosed that butyrate 
combined with foods that contain resveratrol, such as grape 
skins, peanuts, and blueberries—and, of course red wine—
inhibits growth of colonic carcinoma cells, while at the 
same time supporting cell differentiation. 3, 4, 5

Cell differentiation is the development of a cell into its 
specific kind. We want this to happen without any changes, 
or mutations, so that new cells are healthy and fully func-
tional.

As reported in Eurek Alert in January, 2007, Johns Hopkins 
researchers had found that combining a sugar molecule 
with a butyrate molecule kills cancer cells in laboratory 
tests.6 The study was based on twenty-year-old findings 
that butyrates retard the growth of cancer cells. Although 
butyrate is especially active in the digestive system, it 

requires a boost in potency to be helpful in other parts of 
the body. This is where the sugar molecule comes into play. 
This specialized sugar enhances the butyrate by helping it 
to penetrate the cell membrane more efficiently, where, 
once inside, it can do its job of guiding gene expression in 
halting the spread of cancer. Though tests had not yet been 
done on animals or humans, the strategy is promising.

Commercially, butyric acid is prepared by the fermen-
tation of starches or sugars. Calcium and/or magnesium 
compounds may be used to neutralize the acids that are 
formed in the process. A strain of the Bacillus family often is 
added to enhance the fermentation of starch sources. The 
esters of the acid, butanoates, have mostly pleasant aromas 
and tastes. Hence, they are used as additives in perfumes 
and foods. Ethyl butyrate may mimic the aromas of 
bananas, pineapples, or strawberries, while butyl butyrate is 
definitely pineapple. Geranyl butyrate yields a cherry aroma, 
and propyl isobutyrate gives rum.

Besides keeping the colon healthy, butyrates also scavenge 
excess nitrogen from the body. In the form of ammonia, 
unneeded nitrogen can cause foggy thinking and problems 
with the central nervous system and liver.

As a supplement, doses of 500-600 mg of sodium butyrate, 
potassium butyrate, or calcium-magnesium butyrate one to 
three times a day, are common.
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BodyBio’s Ultimate Guide to 
Omega 3 and Omega 6 Fats
Fat consumption directly affects our cellular health and 
brain function. The types of fat you eat, and the ratios you 
consume, are key to optimizing your body’s physical and 
mental performance. Take the brain, for example, which 
contains over 100 billion neurons. 60% of that nerve 
material is made up saturated and polyunsaturated fatty 
acids. (Connor 1990, Chang 2009).

Part of the difficulty of understanding of fats and oils stems 
from the word itself: fat. In today’s culture, the word “fat” has 
negative connotations. But it’s important to recognize that 
not all fats are created equal--nor are they inherently evil. In 
fact, some, like omega-6s and omega-3s, are essential to our 
health.

The Low-Down on Fats
Fats and oils come in two varieties: phospholipids which 
contain two fatty acid tails; and triglycerides, which boast 
three. Phospholipids are the tiny building blocks that auto-
matically assemble into protective membranes surrounding 
every cell and organelle. They are the beginning of all life on 
the planet, and they are 70% fat. Triglycerides are the fats 
our body stores--the ones we regard as “bad.” Carbohydrates 
are converted into triglycerides.

The length of the fatty acid tails has strong bearing on a 
fat’s nutritional value. Generally speaking, shorter chains are 
easier for the body to convert into energy; while longer and 

more complex chains pose greater challenges.

Fats are further distinguished by their molecular structure: 
saturated, monounsaturated, and polyunsaturated. These 
labels speak to a fat’s stability, or the risk they carry of being 
oxidized. xidation, in turn, leads to inflammation--the 
culprit behind many chronic diseases.

 • Saturated Fatty Acids (SFAS). The most stable of the
fatty acids, they are plentiful in animal proteins such as
butter, beef, eggs, chicken, and fish.

 • Monounsaturated Fatty Acids (MUFAs). These include
omega 9s, the most well-known of which is olive oil.

 • Polyunsaturated Fatty Acids (PUFAs). The least stable
of all, including highly fluid fats like seed and nut oils.

However, instability doesn’t mean that PUFAs are bad for 
you. Two of the most important polyunsaturated fats in our 
diet are the omega 3s and omega 6s. In fact, they’re not just 
important; they’re essential. Unlike SFAs and MUFAs, the 
essential fatty acids (EFAs) cannot be produced by the body. 
They can only be sourced from the food or supplements we 
eat.

Omega 3s
Omega 3s play an integral role in cells throughout your 
body, especially on receptors in cell membranes. They 
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trigger the production of hormones that help regulate 
heart and blood function, which in turn can help prevent 
heart disease and stroke. Studies also suggest that omega 
3s can help control chronic inflammatory diseases, like 
lupus and rheumatoid arthritis.

There are three common types of omega-3s, which occupy 
two different molecular levels:

Alpha-linolenic acid (ALA) is the first level. It’s found in 
vegetables and plants, especially in nuts and seeds such as 
flax, hemp, chia, canola, and walnuts. It’s also prevalent in 
soybeans.

Eicosapentaenoic acid (EPA) and docosapentaenoic acid 
(DHA) are the second level omega 3s, meaning they can be 
metabolized from ALA; however, this process is not very 
efficient--especially as we age (Singh 2005, Chang 2009). 
EPA and DHA are both dynamic and powerful nutrients, 
with a wide range of functions that influence the brain, the 
sensory organs, and synaptic and cardiac activity. Wild-
caught, cold water fish are excellent sources of EPA and 
DHA--which has led to much misinformation concerning 
fish oil. (More on that later.)

Omega 6s
Omega 6s are the predominant essential fatty acid family, 
and have a vast number of management functions 
throughout the body. They help regulate all cell signaling, 
boast the highest concentration of energy, and make up 
nearly 15% of red blood cell membranes.

Linoleic acid (LA) is the top-level omega 6, and is found in 
most nuts and seeds such as safflower, sunflower, and corn. 
It is vital to the function of the mitochondria by supporting 
cardiolipin: a phospholipid that plays an important role in 
energy metabolism.

Gamma-linolenic GLA , diho-mo-gamma linolenic acid 
DGLA , and Arachidonic acid AA , are the secondary 

omega 6s. Good sources of AA include egg yolks, animal 
proteins, and dairy products.  

BODYBIO RESEARCH

Although health enthusiasts now agree that pasture-raised 
butter and free-range eggs are healthy, omega 6 fats--espe-
cially AA--are often misconstrued as “bad” because they are 
inflammatory. However, as is the case with many nutrients, 
there is a bit more to it than that.

Digging Into the Science
Since the 1960s, numerous scientists have explored the 
correlation between the diet and the fatty acid composi-
tion of nerve membranes, believing that fatty acids could 
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affect learning and behavior disorders, as well as chronic 
inflammatory diseases. Among the first were renowned 
researchers Drs. Johanna Budwig and Donald Rudin, who 
ran experiments with flax oil: a fat that is high in omega 3 
ALA. Both recorded significant improvements in patients 
with disorders ranging from Schizophrenia to mucous 
colitis. However, these gains were only short-term, and were 
followed by reversals in trends. 

Throughout the ‘80s and early ‘90s, further studies hinted 
at the role that ALA might play in learning and brain 
develop-ment (Bazan 1980,1990, Bourre 1989, Clandenin 
1991, Cook 1991, Cunnane 1991, Holman 1991, Scott 1989, 
Simopoulos 1991, Specter 1989, Wainwright 1992, Weigand 
1991). While omega-6s were previously recognized as 
important for normal health and brain development, 
omega-3s were being given the same distinction. It 
became apparent that EFA quantities didn’t matter--but 
ratios did. (Dhopesh-warkar, 1983).

The breakthrough came in 1993, when Dr. Shlomo Yehuda, 
a psychology professor at Bar Ilan University in Israel, 
conducted a study that subjected rats to diets containing 
different ratios of omega-6s 
to omega-3s. His goal was 
to test a basic hypothesis: 
is the ratio of LA to ALA the 
key factor in mediating the 
beneficial effects of PUFAs 
in the body--and especially 
in the brain?

By recording their perfor-
mance in learning trials, 
Yehuda discovered that 
the optimal balance was 
four parts of omega 6 
linoleic acid (LA) and one 
part of omega 3 a-linolenic 
acid(ALA): a ratio he referred 
to as Special Formula 3 
(SR-3). SR-3 was a major 
breakthrough, since prior 
dietary efforts focused only 

on omega 6s or omega 3s, but not how they might affect 
one another.

In 2005, Yehuda corroborated his findings with a study on 
college students suffering from test anxiety. Those who were 
given supplements calibrated to SR-3 reported:

 • Better appetite

 • Improved mood

 • Better ability to concentrate

 • Less fatigue

 • Improved ability to organize / prepare

 • Reduced cortisol levels

Striking the Right Balance
Put simply, there is a finite amount of space for EFAs in our 
cells, which means that omega 6 and omega 3 fatty acid 
families wind up competing against each other. Excess 
omega 3s will suppress omega 6s; however, excess 6s will 
not suppress the 3s. Achieving the 4:1 ratio is therefore 

essential to optimizing 
cellular health.

While it may seem counter-
intuitive to give the “upper 
hand” to inflammatory 
omega 6s, understanding 
fatty acid disturbances 
requires a shift in thinking 
about inflammation itself. 
While it can cause a host of 
problems, inflammation is 
predominantly a signal that 
something else is wrong; in 
other words, vilifying omega 
6s is a bit like shooting the 
messenger. This is danger 
that comes from consuming 
too many omega 3s like fish 
oils: a trend that BodyBio 
has observed in over 80% 



The Ultimate Guide to Omega 3 & Omega 6

of red blood cell fatty acid tests (RBCFAs) that we perform 
every year.

Correcting Your EFA Intake
So how should you go about achieving the optimal 4:1 ratio 
in your diet? Just like the science behind the ratio, the 
answer isn’t so straightforward. Getting these vital fatty 
acids into the body is largely a question of purity and 
integrity: concepts that encompass more than a single idea. 
That’s due in large part to the commercial food industry, 
which is replete with compromised products and 
aggressive marketing tactics.

Generally speaking, it all comes down to processing, which 
can alter the molecular structure of fatty acids and negate 
their health benefits. The biggest offender is touted as one 
of the best sources for omega 3s  fish oil. Most commer-cial 
fish oils are processed using elevated temperatures for 
extraction, which degrades the fatty acids and leads to the 
formation of aldehydes: cousins of formaldehyde that cause 
inflammatory responses in cells.

The same transformation occurs whenever you expose 
monounsaturated and polyunsaturated fatty acids to 
high temperatures, which includes almost all commercial 
oils you find in the supermarket, including canola oil. The 
greater a fat’s unsaturation, the greater its toxicity when 
heated. While there is no doubt that trans-fats are vile, toxic 
fatty acids are worse.

 third, related problem is dilution. The most notorious 
example is olive oil, 0  of which has been adulterated 
with other oils such as sunflower, canola, and walnut. Simi-
larly, where sunflower, safflower and soybean oils once 
were high in linoleic acid, they now are high in harmful 
oleic acid. While oleic acid is not considered bioactive vis-a-
vis the EF s, it is  not “harmful . ts polyphenols are 
exclusive and proffer cardio benevolence.  Such hybridizing 
doesn t just rob us of health benefits  it damages our cell 
membranes and can even alter gene expression.

ere are some other ey ta eaways to eep in mind:

• Shorter is better. Avoid fats with longer chains, such as 
mustard oil, canola oil, peanut oil and peanut butter. 
They pose considerable challenge to the liver and the 
brain because of their size, and are difficult to metabo-
lize in matters of peroxisomal deficit.

• Fast food is bad food. Most commercial food products 
contain MUFAs and PUFAs. The only thing worse is deep 
frying them in more toxic oils the chemical constitu-
tion of which changes from re-heating to become akin 
to diesel fuel.

• Be cautious of what you heat to avoid o idation. 
Coconut oil, animal fats, butter/ghee, and other 
saturated fats are the safest to cook with, as they 
maintain their stability at high temperatures. Save the 
MUFAs and PUFAs for table oils.

• Fish oil is suspect. It’s better to consume whole, wild 
caught fish from cold waters, such as salmon, sardines, 
and anchovies. ou may also consider BodyBio Kirunal. 
Made by supercritical O  extraction that eschews high 
temperatures and avoids oxidation, maintaining 
protectin and resolvin integrity

• Shop smart. The following chart in the next page sums 
up what you should look for on your next trip to the 
grocery store in order to optimize your health.
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In addition, you can support your health with a number of dietary supplements, manufactured by those who understand 
the science behind fatty acids. At BodyBio, our Balance Oil contains a pure mixture of organic and non-GMO sunflower 
and flax oils to deliver the 4:1 ratio. Together with essential vitamins and minerals, such dietary inclusions will help to 
elevate lower-order EFA saturation levels.

Conclusion
The quality of your life depends on the lipids you ingest, as they play a pivotal role in cellular function. Bioactive oils that 
display EFAs and phospholipids are especially crucial to your health. Don’t forsake fats--embrace them! By consuming 
nutrient-dense diet that is low in carbohydrates and rich in omega 6s and 3s, you’ll be giving your cells everything they 
need to function at their best.

Bad Good Best
Hydrogenated vegetable oils and 
margarines

Organic coconut oil Non-GM  safflower and flaxseed oils -
non heat extracted is a must

Commercial condiments, including 
mayonnaise, mustard, and salad dress-
ings

Pure, cold-pressed olive oil Nutiva® Organic Hempseed oil

Canola oil Avocado oil Pure, cold-pressed evening primrose 
oil (Canadian)

Peanut butter, peanuts, and peanut oil Tree nuts Wild-caught, cold water fish, such as 
salmon, caviar, anchovies, and sardines

Commercial fish oils Cocoa butter Free-range organic egg yolks

High-oleic hybrid oils (including those 
labeled organic)

Homemade kefir (cow, goat, sheep, 
camel)

Raw, organic seeds (e.g. hemp, chia, 
sunflower, pumpkin, fenugreek, 
sesame)
Grass-fed, free-range sources of 
dairy, such butter, ghee, cream
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