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In this newsletter we assert, just as we have said
many times before, that the essential fatty acids
are a key plank in provision of nutritional health.
They need to be provided as a high priority in
everyone’s diet or supplements. The essential
fatty acids comprise two types, referred to as
Omega-3 and Omega-6. If these are not present
in the diet in sufficient amounts, or if the balance
of the two types is wrong, the use of supplements
to correct the position is very strongly indicated. It
is a key factor to provide sufficient of them and
also to provide them in a form in which they will
be fully accessible to the body.

We shall explain below why these acids are so
important. In a nutshell, they support a range of
quite essential physiological functions.

However, we shall emphasise the aspect of
availability that has been often overlooked. When
one does take in enough of both Omega-3 and
Omega-6 fatty acids it becomes vitally important
to ensure that the body has the necessary means
to digest the fats that contain them. Otherwise the
body cannot release them in a form suitable for
biological use. This digestive process requires the
presence of an enzyme called ‘lipase’, which can
be deficient in some individuals or at certain
periods of one’s life. Hence, by administering
lipase enzyme along with the essential fatty acids,
one can overcome problems of bioavailability.

The problem of ‘lipase deficiency’ has been too
little addressed. Firms that supply fatty nutrients
often gloss over this and allow their customers to
assume that supplying the much-needed fatty
acids is sufficient by itself.

2. Historical Recognition of 
Essential Fatty Acids
Fats taken in the diet are used in the body for
energy, but since energy can also be supplied as
protein and carbohydrate, fat for this purpose
alone would not be essential. Nonetheless, in
1929 it was discovered that a deficiency disease
developed in rats fed upon a diet that excluded fat
(Burr & Burr 1929, 1930). The animals showed lack
of normal weight gain and various skin conditions

including scaliness of the feet and tail, dermatitis
and dandruff. Subsequently this work was
progressed further by Deuel and co-workers
(1951) and Greenburg et al (1951). Linoleic acid
was the first fatty acid demonstrated to have
essential fatty acid activity. Only later was it
discovered that the two forms, Omega-3 and
Omega-6, are separately and independently
essential, having discrete functions in the body.

3. Emphasis on Bioavailability – 
What Lipase can do
The term ‘bioavailability’ refers to the organism’s
ability to gain full access to a nutrient after having
consumed it by mouth. If the nutrient is in a form
that requires digestion, i.e. requires to be released
from chemical combination, then it may simply
pass through the digestive tract unchanged and be
lost from the body without being used at all. This
will always happen if the correct digestive enzyme
is not present. This may waste from 1% to 100%
of the nutrient, depending upon the degree of
deficiency of the enzyme. Other times the nutrient
requires no preliminary digestion but may become
bound to another component of the food. If that
component is not digested it may simply carry the
much-needed nutrient through the digestive tract
wastefully. This ‘binding’ may waste anything from
1% to 100% of the nutrient, depending upon the
tightness of the bond. Other times there is a partial
failure of absorption from the gut. Even if
absorbed, the nutrient may circulate in the blood
and yet fail to be taken up by the cells in the
tissues, being all too quickly cleared from the
blood and excreted through the kidneys. If the
nutrient fails at any of these hurdles, either wholly
or partially, then this is said to have blocked, or to
have limited its bioavailability.

The principal enzyme needed for digestion of fats
is lipase from the pancreas and known simply as
“pancreatic lipase”.

1. Introduction
The Concept and the
Importance of Lipase

These acids are so important
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4. Pancreatic Lipase Enzyme
Pancreatic lipase enzyme is a protein produced by
that part of the pancreas known as the ‘exocrine
pancreas’ and released into the intestine via the
pancreatic duct. Once thought of as a single
protein, it is known now that the enzymic actions
associated with fat (triglyceride) digestion are
connected with a complex of different proteins,
pancreatic lipase itself, pancreatic lipase-related
proteins 1 and 2 and a protein co-factor called
colipase. The function of colipase is to prevent 
the inhibitory effect of bile salts on lipase action.
Therefore, colipase is required for optimal enzyme
activity of pancreatic lipase. Pancreatic lipase 
also requires chloride as another cofactor.

5. Splitting Triglycerides
The molecule of a triglyceride is made up of one
glycerol molecule linked to three fatty acid
molecules. Typically the fatty acids of an individual
triglyceride comprise some that are essential and
some that are not. However, some contain only
essential fatty acids and others comprise only
non-essential fatty acids. A natural fat consists of
a mixture of differently constituted triglycerides.
The fatty acid composition for the entire fat will
always be the average of all the different
triglycerides that it contains.

Whilst the essential fatty acids are still combined
as triglycerides, the body cannot gain access to
them for metabolic purposes. The triglyceride
molecule needs to be broken down to release the
free fatty acids. They must first be digested at
least as far as 2-monoglyceride and two free fatty
acids. This is what the lipase enzyme does. Note
that natural fats vary enormously in their average
fatty acid composition, some containing very few
essential fatty acids and others being mainly
composed of them.

The Figure opposite shows at the start the make-up
of a triglyceride and then stages by which it is
broken down through the intermediates, the
diglycerides and monoglycerides, to yield glycerol
and free fatty acids when breakdown is complete.
After that the body has access to those fatty acids
that are essential in the free form. These are then
suitable for onward conversion into important
physiological messenger substances that control
body processes.

6. The Importance of 
Emulsification
Emulsification is the process of breaking down the
mass of the ingested fat into tiny droplets, so
small that they remain stable in a watery
environment like the intestine. Even when enough
lipase enzyme is present, this breakdown into
droplets is essential for lipase to act. The enzyme
simply cannot gain access to the triglyceride
molecules when they are part of a big mass of fat.
Breakdown into droplets exposes a much
increased surface area of the fat to lipase action,
which makes it an essential pre-requisite for fat
digestion. The factors that are needed to produce 
emulsification are delivered into the intestine as 
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components in the bile, secreted by the liver and
stored in the gallbladder. The bile duct enters the
intestine close to the inlet from the pancreatic
duct, so that the lipase and the bile become
intimately mixed. The biliary components needed
for emulsification are bile salts (taurocholate and
glycocholate) and phospholipid, especially
lecithin. Over and above this the diglycerides and
monoglycerides released in the early stages of
digestion add a third emulsifying action.

The lipoprotein content of the bile (a combination
between the biliary phospholipid and protein) plays
an important part by preventing the inactivation of
pancreatic lipase (Lairon et al 1978).

7. Diglycerides and 
Monoglycerides
Because these intermediate products of
triglyceride digestion are themselves important as
emulsifiers there is a case for adding one of them,
e.g. monoglyceride, to any oil supplement. When
the fat first enters the gut there are none of these
intermediates present. Lipase must act first to
produce them. This is a “chicken and egg”
situation because lipase cannot act well until
emulsification has occurred. We therefore
recommend adding these intermediates to 
any nutritional oils supplement. Glyceryl 
monostearate is an example.

8. Upsets to Fat Digestion 
Involving Lipase
Pancreatic lipase production declines as we age.
At the same time of life there is likely to be
reduced bile flow, poor bile composition and
reduced intestinal absorption surface. This
combination can affect fat digestion adversely
because even the reduced amount of lipase will
be inefficiently used in the presence of poor
supply of bile constituents. Poor food choices also
aggravate the position, especially in regard to fat-
soluble vitamins, phospholipids and essential
Omega-3-fatty acids. This situation contributes to
the symptoms of ageing and the development of
degenerative diseases. A poor diet or a diet that
although affluent, is badly imbalanced can
produce such a deficiency at a younger age. 

Lipase and co-lipase deficiency can also occur as
an inheritable genetic defect. This is a failure to
produce these two materials for genetic, familial,

reasons. This is rather rare and most cases we
encounter of pancreatic lipase deficiency are
connected either to ageing or with poor current
lifestyle factors at a much earlier age.

It is also possible to have only an apparent lipase
deficiency. In these cases the pancreas produces
normal amounts of lipase enzyme but its action is
inhibited due to a failure of its function once
outside the pancreas. This can occur if there is
insufficient of the key bile constituents that
support the emulsification process, or which
protect the lipase against inactivation. Also, since
lipase requires an alkaline environment for its
activity, one may get apparent lipase deficiency if 

this alkaline pH is not attained in the intestine, as
when there is stomach hyperacidity or when
taking betaine hydrochloride as an acidifying
supplement. Possibly this may occur also when
bile secretion (alkaline) or pancreatic juice
secretion (alkaline) are inadequate in quality or in
bicarbonate content.

9. What Lipase Deficiency 
may do to You
Lipase-deficient people often have high blood
cholesterol, high blood triglycerides, difficulty
losing weight and a diabetic tendency. These 
are circumstances that can too often lead on to
heart disease, one of the really important chronic
killer diseases. This happens, of course, due to
the knock-on consequences of not digesting
dietary fat, especially the resulting shortage of
essential fatty acids. It does mean that lipase
deficiency can ultimately have very serious, even
fatal outcomes.

Fat intolerant people often suffer from satiety, 
bloating, nausea and vomiting. Taking a lipase
supplement can usually help them. This gives
symptomatic relief but the fat intolerance problem
still exists. The lipase will help with the aggravated
condition provided that the fat intolerant person
minimizes fat consumption.

Some of the adverse symptoms of lipase
deficiency occur through the mechanism of cell
membrane permeability. Shortage of the essential
fatty acids that is occasioned by the enzyme
deficiency leads to disturbance (.e. decrease) in
the normal degree of cell membrane permeability.

Pancreatic lipase production

declines as we age. 

Poor food choices also aggravate the
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Among conditions in which this decrease is
important one may include "Chronic Fatigue
Syndrome", at least in some of its forms.
Membrane permeability controls substances
entering and leaving the cell, and so could not be
more important.

Muscle spasms may occur as a result of lipase
deficiency. These often occur, especially in the
muscles of the upper shoulders, where there may
be a trigger point of pain. These can become
frequent and give rise to many visits to
practitioners of physical therapies, though the
underlying reason might be lipase deficiency. The
mechanism is assumed once again to be the
shortage of essential fatty acids that arises from
lipase deficiency.

Those who have a repetitive "spastic colon"
problem may also be lipase-deficient. They may
well be given toxic pharmacological drugs to relax

these muscles, but the real cause may be the
lipase deficiency.

10. Relationship to Liver Lipase
Some writings suggest that lipase deficiency due
to poor production in the pancreas may lead to a
deficiency of liver lipase. That could lead to
additional and different medical problems. This is
a rather bold assumption, however, since the
lipase that is active in the liver (where it is very
important) is almost certainly produced in the
liver. We therefore think that it is entirely separate
from the supply of lipase as a digestive enzyme in
the gut. Those who hold that liver lipase
deficiency can arise from low pancreatic
production are assuming that pancreatic lipase
can be absorbed from the gut, be carried to the
liver and enter the liver cells to work alongside
liver lipase. It has, indeed, been shown that
pancreatic lipase can be absorbed through the
gut wall (Cloutier et al 2006) but there does not
seem to be any clear evidence that it can enter
the liver to function there as a cellular enzyme.

11. The Great Importance 
of Lipase
Given that lipase deficiency may be at the root of a
good many vague and puzzling symptoms
illustrates its importance in maintaining good
health. Symptoms that in orthodox medicine may
attract prescriptions for pharmacological drugs,

with all their side effects, may be capable of being
treated effectively with this simple enzyme. We
have seen also that the knock-on effects of
untreated lipase deficiency, or the knock-on
effects of the dietary and lifestyle factors that give
rise to lipase deficiency, can include serious and
life-threatening diseases. Here then, is the
evidence that lipase must be taken really seriously.

This, we believe, establishes a key role for
pancreatic lipase in nutritional treatment. A high
proportion of those with chronic symptoms really
need it. It does not matter too much that this is a
“sticking plaster” treatment that does not in itself
remedy the lower lipase output from the person’s
pancreas. Life will usually be better and freer from
symptoms. Nonetheless, if real efforts are made
over a period of time to correct the dietary and
lifestyle factors that led to lipase deficiency in the
first place, then a fully holistic final outcome is 
still possible.

12. The Need for 
Supplementary Lipase
We strongly recommend the use of supplementary
lipase for people suffering from symptoms likely to
be caused by lipase deficiency. One should
remember that one is unlikely to get a diagnosis of
lipase deficiency through orthodox medicine
unless it is severe and extreme. Yet the numbers of
people thought to suffer from unrecognised lipase
deficiency are very high. If one has high blood
cholesterol, high blood triglycerides, difficulty
losing weight or a diabetic tendency, satiety,
bloating, nausea and vomiting, muscle spasms,
especially of the upper shoulders, or spastic
colon, the chances are high that unrecognised
lipase deficiency is at the basis of it. 

If the stools are greasy this shows that fat
digestion is failing. One should strongly suspect
lipase deficiency in this case, although coeliac
disease (extreme reactivity to wheat) is an
alternative cause.

Since there may be alternative explanation for some
of these above symptoms, we suggest to try using
lipase, or an oils preparation containing lipase, for a
reasonable period, say one month, as this will
usually make it clear whether lipase deficiency is the
problem or even part of the problem. Do not use
this, however, as a replacement for a proper
medical diagnosis if that should be on offer.

Knock-on effects of untreated lipase

deficiency, or of the dietary and

lifestyle factors that give rise to
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FATTY ACID
TYPE

COMMON
EXAMPLES

HEALTH ROLEMAJOR
SOURCES

Saturated Palmitic Acid, Stearic
Acid

Provide energy but too
much of them may have
negative effects.

Animal fats and some
particular plant fats.

Monounsaturated
or Omega-9

Oleic Acid Probably positive
because health benefits
can be seen from diets
rich in olive oil. However
this may be due to other
ingredients in the olive
oil apart from Omega-9
fatty acids.

Olive oil

Polyunsaturated
fatty acids of the
type Omega-6

Linoleic Acid,
Palmitoleic Acid

Absolutely essential to
health. Deficiency leads
to malfunctions.
However, modern diets
are often too high in
Omega-6, leading to an
imbalance between
Omega-6 and Omega-3
that may impair some
functions.

Many plant oils of
commerce such as
safflower, sunflower,
soya, maize, groundnut
oil. These oils are
widely used in western
diets today.

Polyunsaturated
fatty acids of the
type Omega-3

Alpha-linolenic Acid,
Eicosapentaenoic
Acid (EPA) and
Docosahexenoic Acid
(DHA)

Absolutely essential to
health. Deficiency leads
to malfunctions. Modern
diets that do not contain
ample oily fish are often
too low in Omega-3,
leading to an imbalance
between Omega-6 and
Omega-3 this may impair
some functions.

Flaxseed oil for alpha-
linolenic acid: this is
used mainly as a food
supplement. Fatty fish
for EPA and DHA.
These two sources
(flaxseed oil and fish)
are not identical but in
most people the use of
either of these shows
similar benefits.

Special
Polyunsaturated
fatty acids of the
type Omega-6

Gamma-linolenic Acid A very special form of
Omega-6 that may still
be needed even when
there is adequate linoleic
acid in the diet.

Evening Primrose Oil,
Oil of Borage

Phospholipids Phosphatidyl Choline A powerful liver-related,
artery-related, blood
pressure-related and
cholesterol-related
nutrient.

Concentrated from
soya-bean lecithin.

Mono-and
Diglycerides

Glyceryl
monostearate

Important as emulsifiers.Intermediates in fat
digestion.

ESSENTIAL FATTY ACIDS
and the use of lipase to enhance their bioavailability
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13. Which Supplementary 
Fatty Acids should one take 
with Lipase?
We offer below a tabular summary of the different
kinds of fatty acids that are nutritionally important.
This gives an initial concise insight and can also be
used for reference purposes (see table opposite).

We shall now examine these groups and comment
upon their disease-prevention role and their
physiological functions.

Before we do so we should note that both the
Omega-6 and the Omega-3 types are essential, in
part, because they act as precursor substances
for a large group of chemical messenger
substances within the tissues. These are the
“eicosanoid” hormones. The subgroups of these
include the prostaglandins, the thromboxanes and
the leukotrienes. There are many members of
each of these three subgroups and they have
diverse roles in controlling cellular and tissue
behaviour. The Omega-6 and the Omega-3 types
are independently and separately essential partly
because they act as precursors to different
members of these subgroups. The body requires
all of these tissue hormones, i.e. those derived
from both Omega-6 and Omega-3. This makes it
very important that the diet should supply both
Omega-6 and the Omega-3 types and it should
supply them in amounts more or less in balance
with each other and with the body requirements.

Also a major effect of the Omega oils is upon the
health and function of cell membranes. They
affect the fluidity and permeability of the
membranes, thereby influencing cellular health at
a quite fundamental level. This is a second major
reason for their nutritional essentiality.

14. Linoleic Acid (LA, Omega-6)
Symptoms seen in humans as a result of
deficiency of Omega-6 fatty acids such as linoleic
acid (or conditions that are helped by
administration of extra LA) include alopecia,
arthritis, behavioural disturbances, cardiovascular
disease, eczema, lack of growth, liver
degeneration, infections, kidney degeneration,
miscarriages, sterility, thirst and poor healing of

wounds. The Range of physiological functions
carried out by the eicosanoids that derive from
Omega-6 is very extensive and very important.
Ultimately these provide the mechanism by which
the deficiency leads to the various symptoms. We
do not provide all the details of these for reasons
of space and because linoleic acid is commonly
provided in sufficient amount in UK, European
and N. American diets.

15. Alpha-Linoleic Acid 
(LNA, Omega-3)
The Omega 3 class is by far the scarcer of the
two in the modern Western diet and the only
concentrated source in most people’s diet is fish,
though LNA is not the main fatty acid that fish
contains. Non-fish eaters, including strict vegans,
may make good the deficiency with linseed oil,
which is very important in that role. Like rapeseed
oil it contains the Omega 3 acid alpha-linolenic
acid, but unlike rapeseed it contains a great 
deal of it.

The benefits of using the linseed oil impinge most
strongly upon the health and functions of the
cardiovascular, nervous and immune systems.
Animal work has demonstrated that the Omega-3
fatty acids are supportive of memory and
learning, the difference being seen most 
strikingly when the acids are fed to a 
previously deficient animal. 

Key physiological roles of Omega-3 fatty acids
including linseed oil and of the eicosanoid
hormones deriving from them are:
1. Prevention and nutritional treatment of 

heart disease
2. Reduction of high blood pressure
3. Reduction of blood levels of cholesterol and

triglycerides
4. Reduction of blood fibrinogen level, reducing

thrombosis risk
5. Increase the action of insulin, protecting

against Type II diabetes
6. Increase in the action of and effectiveness of

the immune system
7. The balance of essential fatty acids appears to

be important in avoiding or treating
autoimmune diseases.

The Omega 3 class is by far

the scarcer of the two in the

modern Western diet and the

only concentrated source in
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8. Protection against osteoporosis
9. Protection against some causes of lack of

growth in children 
10. Protection against weakness that may develop

in Omega-3 deficiency
11. Prevention of the following neurological

problems:

• Disturbance of behaviour
• Lack of co-ordination
• Parathesia (abnormal sensations)
• Learning disability
• Visual impairment

Animals tested in maze running become much
less intelligent and less efficient in solving the
mazes when Omega 3 is deficient in their diets. 

The eicosanoid hormones deriving from Omega-3
tend to reduce the tendency of the blood to clot
and to diminish the severity of any inflammation.
The problems arising from too much Omega-6 in
the diet and too little Omega-3 include a tendency
towards excess clotting and too much
inflammatory response. Both the Omegas also
affect the status and the general competence of
the immune system and affect such things as
resistance to infections. Therefore, in connection
with these three important functions the balance
between the intakes of Omega-6 and Omega-3
becomes quite crucially important for the
maintenance of health. 

Eskimos living in accord with their original culture
and eating a diet rich in marine fats (principally
Omega 3) have, if anything, too high an Omega-3
intake. They may actually suffer more than they
need to from infections due to a relative dearth of
Omega-6 fatty acids in their diet. However, they
suffer very little from arterial and heart disease
that are prevalent in UK, Europe and N. America. 

Due to the diet in UK, Europe and N. America
being unduly high in Omega-6 and deficient in
Omega-3, Omega-3 is the type we usually most
need to attend to in dealing with diets and
supplements. This crucial need is often
exacerbated in western lifestyle due to high
intakes of alcohol and of trans-fatty acids (fatty
acids damaged by food processing methods such
as hydrogenation).

For full treatment of the essentiality of Alpha-
Linolenic Acid, see Plaskett (2002).

16. EPA and DHA (Omega-3)
As mentioned, the only concentrated source of
Omega-3 in most people’s diet is fish. It contains
the Omega-3 fatty acid EPA. These initials stand
for eicosapentaenoic acid, an awkward name for
non-chemists. It is accompanied by DHA,
docosahexaenoic acid. 

Since either linseed oil or marine fish oil will do
the job of delivering Omega 3 in big quantities, we
have to ask what decides the preference between
them. Only those who are not strictly vegan will
have a choice to exercise. Where the choice is
available the preference should go to including at
least some marine fish oil. The reason is the
immediate availability of EPA in the marine oil for
application to the task of synthesizing eicosanoid
hormones. EPA has a chain of 20 carbon atoms in
each molecule. It is the immediate substrate from
which the eicosanoid hormones can be formed.
Hence, conversion to eicosanoids can take place
rather directly and with minimum chance of the
EPA being hived off into energy producing
oxidative pathways that would destroy it. On the
other hand the alpha-linolenic acid, which is the
Omega 3 acid of linseed oil, has a chain of only 
18 carbon atoms in each molecule. Before
eicosanoids can be formed from it this acid must
undergo a chain-lengthening process to add two
extra carbons and make it into EPA. This chain-
lengthening process requires metabolic energy to
make it go. There is plenty of opportunity for the
alpha linolenic acid to be hived off for energy
production. Moreover, in people whose
metabolism is compromised – very often the very
people who need extra Omega 3 fatty acids – the
enzymes needed to carry out chain lengthening
may be inhibited by nutritional deficiency and
imbalance of various other nutrients. The answer,
then, is that giving EPA circumvents the chain-
lengthening process, which may have come to
represent a particular obstacle in people who
most need this kind of help. In these
circumstances EPA is the most immediately
available form of assistance.

DHA has 22 carbons. It is more than long enough
for making the eicosanoid hormones and also
fulfils certain functions of its own, especially in the
brain and in the eye. DHA is especially important
to the very young and to the elderly.

These factors make EPA and DHA especially
valuable forms of Omega-3 and we recommend
their use.

17. Gamma-Linolenic Acid (GLA)
We consume linoleic acid in the form of vegetable
oils. As has been said, today we tend to consume
a lot of it because the diet has become very high
in those vegetable oils that are very rich in linoleic
acid. Yet these days it is possible for people to
become deficient in the eicosanoids that derive
from linoleic acid despite having a lot of linoleic
acid in the diet. When this occurs it is because of
a blockage in the conversion of linoleic acid into
eicosanoid hormones.

The conversion of linoleic acid to eicosanoids
occurs by first forming gamma-linolenic acid and

ESSENTIAL FATTY ACIDS
and the use of lipase to enhance their bioavailability

Nutrigold fatty acids FAW.qxd:Layout 1  25/9/08  11:06  Page 11



page 8

then converting this intermediate into eicosanoids
according to the scheme: 

The normal expectation is that the body will form
GLA by this route, and therefore eicosanoids,
quite freely from dietary linoleic acid. When other
aspects of nutrition are going well this is what
happens and no GLA from outside sources is
needed at all. But in many modern diets the
micronutrient catalysts needed for the conversion
of linoleic acid to GLA are missing or insufficient.
In other cases the diet and environment introduce
to the body toxins or other inhibitory factors that
suppress the body’s normal enzymic mechanism
for generating GLA. Sometimes both conditions
may apply. Hence GLA deficiency occurs in the
presence of an abundance of Omega 6. When this
occurs a deficiency, or relative deficiency of
certain eicosanoid hormones occurs.

The resulting lack of eicosanoids may well affect the
digestive system, skin, wound-healing, reproductive
system, nervous system and immune system. One 

of the prominent effects upon the immune system is
to permit the development of allergies.

The effects of not making enough of one
eicosanoid, Prostaglandin E1, are particularly
severe. They represent several aspects of the
common complex of “Western diseases” that
particularly afflict populations with Western
lifestyles. Quoting Passwater (1981), the
consequences include “…increased vascular
reactivity, enhanced blood clotting, elevated
cholesterol production, diabetic-like changes in
insulin release, enhanced risk of auto-immune
disease and enhanced release of arachidonic
acid.” These factors in turn engender increased
inflammatory disorders and a susceptibility to
depression. Childhood hyperactivity is also
related to GLA deficiency.

GLA as evening primrose oil or oil of 
barrage, is quite widely applied to:
Lowering blood cholesterol
Lowering blood pressure
Treatment of eczema
Reduction of arthritic symptoms
Normalizing production of saliva or tears
Relieving premenstrual pain or syndrome
Improving acne (in conjunction with zinc)

Ameliorating the effects of allergies
Improving the condition of fingernails
Helping hyperactive children. 

In addition, observational results with Eskimo
populations suggested that EPO should help with
resistance to infections in those who consume not
enough Omega 6 fatty acids. Therefore, in anyone
who may be affected by the blockage of GLA
synthesis that is so often caused by Western type
diets, there is quite a strong suggestion that
resistance to infections may indeed be
compromised unless also supported by
supplements of EPO.

Hence, anyone suffering from non-specific
symptoms or who seems to be on a path towards
rather more serious chronic ill health may do well
to explore the potential of GLA, along with lipase,
to alleviate the problem. In the long run, of course,
the patient with alternative medicine insight will
want a more holistic solution. They will want an
approach that will re-establish their own body’s
ability to form GLA from dietary LA. We applaud 

those who truly wish to “get to the bottom” of the
problem and deal with it at a more fundamental
level. But this may take both time and nutritional
medicine expertise. In the meantime
supplementary GLA can provide a good level of
relief from the symptoms.

For full treatment of the benefits of Gamma-
Linolenic Acid, see Plaskett (2002).

18. Phosphatidyl Choline
Phospholipids are very important metabolites and
they are important too as structural components
of the cell surface membranes and the membranes
within the cells. Membrane integrity and quality are
very closely associated with general health.
Phospholipids are closely connected with liver
function and nervous system function.
Phosphatidyl choline, phosphatidyl inositol,
phosphatidyl serine, phosphatidyl ethanolamine
and the sphingomyelins are key subgroups of the
phospholipids. We focus here upon phosphatidyl
choline as being predominant within this important
group of lipids. The Table below shows the various
ways in which phosphatidyl choline functions to
maintain liver activity and some of the
consequences of its deficiency.

In the long run, of course, the patient with

alternative medicine insight will want a

more holistic solution.
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It has also become clear that phosphatidyl choline
is needed to help avert high blood cholesterol
levels. Since high blood cholesterol indicates risk
of coronary thrombosis, this is a matter of
particular importance.

Phosphatidyl choline is not digested by lipase but
requires phospholipase enzymes. Nonetheless
there is a good case for including phosphatidyl
choline into any regime designed to improve
overall lipid status and general health. For fuller
reference to the evidence for the action of
phosphatidyl choline see Passwater (1982) and
Plaskett (1997).

19. Symptoms or Conditions that 
may start from Lipase Deficiency
This is simply a summary list of situations that may
arise in the body, with lipase deficiency and/or
deficiency of lipids, being an ultimate cause.

High blood cholesterol, high blood triglycerides,
difficulty losing weight, so obesity, diabetic
tendency, heart disease and other cardiovascular
disease, high blood pressure, satiety, bloating,
nausea, vomiting, chronic fatigue syndrome,
muscle spasms, especially of the upper shoulders,
spastic colon, greasy stools due to steatorrhoea,
alopecia, arthritis, behavioural disturbances,
eczema, lack of growth, liver degeneration,
infections, kidney degeneration, miscarriages,
sterility, thirst, poor healing of wounds, poor
immunity function, insulin resistance, autoimmune
diseases, osteoporosis, lack of co-ordination,
parathesia (abnormal sensations), learning
disability, visual impairment, insufficient production
of saliva or tears, premenstrual pain or syndrome,
acne, allergies, poor condition of fingernails,
hyperactivity in children.
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