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Introduction
and general
obsaervations

Osteoporosis is a growing concern with post-menopausal
women due to its prevelence in 75 year olds and older and the
disability it can cause. Although essential fatty acids (FFAs) have
not been talked about much in relationship to this direase, there
ia u growing body of evidence and research to warrant our
. attention. Moat of the research and focua on eateoporosis has been
around the loss of caleium from bone before and during
osteoporosis, reduced bone strength and increased risk of fractures.
What has received less attention ia that osteoporosis may be a
marker for other serious potential health problems, apart from
fractures. Not only must we consider demineralization of bone,
but ectepic calcifieation and the possible connection between the
balance between ectopie caleium deposits, particularly the arteries
and the Iddneys, and bone calcification. Specifieally, low bone
density may be related to other vascular problems and essential
fatty acids and their reguiation of caleium metabolism may hea
key player in influencing the sites at which calcifieation ocours.
The role of essential fatty avids has largely been ignored in relation
to oeteoporusis despite animsl and human studies that have
indicated that EFAs enhance calcium absorphion, enhancing the
effects of vitamin D, reduce urinary calcium excretion, increase
hone caleium, reducing ectopic caleification elaswhere and incrense
hone protein synthesis and bone strength.

The firat published paper that clearly showed the relevance of
EFAs on calcium showed that in EFA-deficient animals, the
Iddneys became highly calcified, apparently because of a shift of
galeium from the bones.! Other early studies, although about 20
yeara later, demonstrated that EFA deficiency in animals was
associated with loss of normal collagen synthesis and of normal
connective tissue in bone, loss of normal cartilage,
demineralization of bone and bone wenknesa, 4 )

After this early body of research, it had been sufficiently
established that EFA deficiency led to servere osteoporosis in
gnimals and that the osteoporosis was associated with significant
ectopic calcification. Not until the 1990s did new observations lead
to renewed interest in EFAs and caleium, Thése geries of
ohservations included that prostaglandin (PG) formation could
gtimulate bone growth, that renal ealcium stones were rare among
the Inuit (Wskimos) of the Arctic (seemingly due to their high
intake of EFAS from fish oils), and that EFA metabolism might

form a ecommon etiologic basis for the associations between

ogteoporosis and coronary artery disease, peripheral vascular
disease and stroke. ‘
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EFA Biochemistry

1t's important to understand the basics of EFA biochemistry.
There are two families of BFAs, the n-6 series and the n-3 series.
Linoleic acid(LA) is the parent compound of the n-6 series and
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alpha-linclenic acid (ALA}is the parent compound of the n-3 series.
Each of these is metabolized by a series of enzymatic reactions in
which their metabolites play key roles within the body. The most
important metabolites are probably dihomo-gamma-linoleie acid
(DGLA) and arachidonic acid (AA) of the n-6 series and
eicosapentaencic acid (BPA) and docosahexaenoic acid (DHA) of
the n-3 geries.

The EFAs are normal and reguired constituents of every
membrane within the body. They are required for the normal
functioning of caleium release from storage and for the normal
function of every membrane. EFAs are also part of most of the
signaling systems within every cell.

Caleium Excretion.

How calcium is excreted and how much is excreted is a major
factor in the metabolism of bone, the development of kidney stones,
aswell as gverall calcium belance in the body. Probably the major
factor controlling caleium exerstion is ealcium intake, but we also
Imow that prostaglanding are involved in celeium reabsorption
and excretion. Significantly elevated levels of urinary
prostaglandin B2 are positively correlated with urinary ealejum
excretion.™” Calcium stones forming in the urine was also
correlated with increased PGEZ and increased calcium excretion.
Although we do not understand the precise role of EFAs and
prostaglandina in hypercaleiuria, the balance of research
demonstrates that excessive production of PGE2 from arachidonic
acid is a factor.

If we could reduce urinary ealeinm excrefion, this could not
pnly have a hone preserving effect but also reduce the formation
of stones. Research in the early 1990s explored enhancing dietary

" EPA with figh oils to protect against stone diseass. What was found

+was that the fish oils were able to reduce urinary caleium excretion.
This work wes preliminary and fundamental to understanding
how LFAs and prostaglandin metabolism could affect ealeium
excretion and reabserption, Although the work was largely in an
effort to prevent Iidney disease and kidney failure, it wae key in
supporting the idea that TFAs affect calcium metabolism and could
be used to improve bune herlth and bone density.

Cualeium Absorption '

The influence of dietary fats on mineral absorption is complex
end only understood in part. Several ey observations have been
made although many of the factors which influence sbsorption
are still. unknown. For example, increasing linoleic acid in the
diet significantly reduces calcium in the stool, indicating that
omega-6 EFAs stimulate caleium absorption.® Calcium absorption
will also significantly increase when the diet is supplemented with
either fizh oil, evening primrose oil, 8 mixture of both or sunflower
ofl, daily.” o

Animal studies have revealed many mechanisms related to
EFAs and ealcium absorption. Probably the largest body of work
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established that there is a significant relahunshlp batween EFAg, the actlons of vitamin D, the
transpurl: of calejum across the membrane and an increase in membrane fluidity followed by an .

increase in ealcium abeorption.

Bone

of bone logs in the later years, low bone density and/or osteoporosis resnlt.

Deficiencies of EFAs modify hone fatty acid levels and have profound effects on the degree of ‘
mineralization of the bone. Animals fed EFA deficient diely, develop osteoporosis. Evidence is'
also building that prostaglandine have an influence on bune metabolism. Prudent use of EFAs "

may reduce the degradation of bone matrix collagen, while also increasing bone mineral content.
Using different ratios of evening primrose oil (high in gamma linolenic acid), fish oil (rich in EPA
and DHA), sunflower oil and flax seed oil, animsal studies suggest that supplementation with
high evening primroae oil and fish oil iz more effective in inhibiting bone loes than linoleic and
alpha-linolenic acids,?

Osteoporoesis and Cardmuaaculnr Digease
" The reiationship between osteoporoeis and cardiovascular disease hag Beveml cnrrelainona

One is that these individuals with uateoporosis and a subsequent hip fracture, have an increased .
rigk of mortality due to strokes. There is also a problem in that caleium is not simply lost from

the bone in oskeoporosis, but that some of the calcium loat from bone is deposited in the arteries
and Iddneys. Individusals with csteoporosis frequently have ectopic caleification in other tissues,
especially the disce between the vertebrae, the arteries and the kidneys. The calcification process
in atherosclerosis is very similar to what cccurs in bone. It may be that metaholic issues that

regulate calcification are common to both diseases, Loas of bone calcium with concomitant

calcification in the kidneys was ohaerved as far back as 1931 in the study by Borland and Jackson

where an induced IEFA deficiency elicited both probiems.! More recently, supplementation with .

EPA and GLA prevented ectopic eelcification. This ia better understood by looking at the role of

EFAs in membrane health, calcinm absorption, caleium excretion and bone mineralization. Itis-

also worth speculating that since deficits of long chain TFAs are important in eardiovascular
disease, the masociations between osteoporosis and heart disease may be dependent on a
commaoneality of impaired BFA metabolism and poor sources of dietary fat.

Summary
Osteoporoais affects 25 million people in the US and causes 15 m.l]lmn fractures annually.

EFAs are often overlooked in the equation of what causes vsteoporosis and what determines

inereased rigk for osteoporosis and fractures. Laboratory; animal and human research have .

. shown inereased calcium absorption from the gut, reduced urinary excretion of ealcium, increased
caleium thet is depoaited in the bone and improved the strengih of bone. Patients with osteuporosis
whao are given fish oil ehow an increase in ealeium levels. In animals, BFA deficiency leada to the

development of severe osteoporogis along with increased calcifications in the kidney and the .

walls of the arteries. This i similar to what we see in elderly patients with osteoporosis, i.e. loas
of bone calcium and increased calcifications in soft tissues, particularly the arteries and the
kidneys. These ealcifieations outside the bone may be more dangeraus than the osteoporosis
itaelf, since the great majority of osteoporosis releted deaths is due to a vaseunlar problem such
a5 a blood clot formation.

Supplementing with oils high in gamma linclenic acid such as evening primrose oil, black
currant oil and borage oil, and fish oils, rich in DHA and EPA may improve the absorption of
calcium, enhance the caleium content in the bone, and improve the blood levels of calcium.

While preventive measures of a well balanced diet, avoiding smoking and excess alechol,
regular weight bearing exercise, and proper minerel intake are hallmarks in the prevention of |

ustaopnrosm, the information and data on essential fatty acids should motivate us to not only
imprave sources of dietary fat, it elso suggests that EFA supplamants are a vinble method of
decreaamg the risk of ostecporosis. .
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Bone density is a continuoue process of bone building and bone loss In pur younger years,
the bone building cells outpace the bone-loss cells. In our older years, the hone-loss cells exceed
the hone building. If we have too little bone bmldmg ini the early years, and an exceasive amou.nt; )

v

Issue

_",A*C.Graca e ieeisiestassies B
Allergy Reaaarch b

.. 5,89, b6, 846

- American Binacmn ............ 101
* American Lecithin
~Ancient ¥ I‘nrmu]as
-APMA ... ad
Ayush Harba tevnnss .
BioMed I.nﬁamatmnal Prod. ..t 77
BioRay, teivienees B
Bioties 2
Blue Poppy ProBe weemieesssessersrsvanse 177
Capital University wwmee we BT
Carlson Lahoratories ..
College Pha.i-macy irirsesrasrs et saaaen
Daoctor's Data ., Aeters s araresiteant 107
Douglas Labs .....................Bacl: Gr.war
Beological FormulBs .oeeewesnieiraesn
Energstics International ......ccvieein
Extended Health .. ;
T'raclance Communications.........
Garden of Lifa ....cueu.e bevesnsssrmrersenses 113
Haelan Products, Inc, ceessnnn 188
Health Options Saunas
High Tach Health, Inc. ...
Honso TTA ....crceaiivminmsmsnansisrvonease
HVE Lahoratories ..... 18, 141, 162, 163
Intelisoft Multimadia ............ SR i )
* Intercanticals o vrermeritersnenese 148
Int. Mutrition Company . -
JHS Natural Products....
Koy Company .o iememmsrrmisonsin
Lane Lahs
Meharishi Ayurveda Prod. oo 166
Mauiteke Products ....... Jreeamssssnisenses 135
Metagenics .....un. Inside Front Cover
Tha Moss Raports ...eessceeens raeess 02
National Cancer Institute ......ccmeeeeen 36
Natren, Ine. .meeee Ingide Back Cover
Natural Medical Solutions ..o
Naturopathic Research Labs
Nubrisupplies v ieeinirmmrrensseen 239
NutriWest.... e A4
Nyvatex Harmony Blanket .....venie 23
Pain & Stress Centar .. 123
Pakana s 43
Priority Ona ... W12
. Progressiva Laborateried......... 167
Proper Nutrition .....iesees rentirrnens 114
PSP fixtracta . : 71
Remedy Makars ..o wensssssrasnnes BT
ROGBIMATIO 1uyevreessrsrersnecsersrosnssensrens . 143
Rx Vitamine ........ PR wenerarererss 20y 161
SanPharma , . 166
Seandinavien Natural Health ....... 176
Heientific Consulting .......... rpmsetasiaes 3
SBtandard Process ..o 6, 7, 166
Thomaes Jefferson Univ. Hosp. wvoeen 21
Thorng ReReAreh e eciescsinsserersasnes 4
Townsend Classifieds ....ooeniiieer (o 184
Thwnsend MarketPlace ........cocorerme
Trece Minerals .......
TriMedica .
Z1st Century Nutrition ......
Tyler Encapsulations.......
US Biotelt .ooovrennnereosenriins .
Whole Waorld Bntamczﬂa ...... ressssnrsaine 91
Women's Int. Pha.rmacy Sy
Mectin Zucker........ rovsesesemsresseriserans 105




