
DOCTORS OVERLOOK
BENEFITS OF OMEGA-3 FATTY

ACIDS FOR BONE HEALTH
By Dale Kiefer

As we age, preserving strong, healthy bones becomes a top priority. Today,
mainstream medical doctors routinely recommend minerals such as calcium
and vitamin D, and drugs like Fosamax', to help maintain healthy bone mass.

However, accumulating research indicates that traditional prescriptions for
preserving bone health may be missing one vital ingredient: ()mcga-3 fatty
acids from fish oil. Exciting studies show that omega-3 fatty acids improve
bone structure by enhancing calcium absorption, reducing bone loss, and
maintaining bone mineral density. In fact, scientists now know that optimal
levels of omega-3 fats such as eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA) help support healthy bone tissue throughout life.'

In this article, we survey the latest findings pointing to otnega-3 fatty acids
as an essential yet largely overlooked component of a strategy to ensure life-
long bone health. > > >
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Bone: A Dynamic Body Tissue

While many people imagine that
their bones are inert, static tissues,
nothing could he further from the
truth! In fact, bones are dynamic,
living structures that continuously
undergo a remodeling process that
involves building and breaking down.
Healthy bone structure and den-
sity depend on this delicate balance
between bone building (formation)
and bone breakdown (resorption).
Omega-3 fatty acids appear to help
maintain healthy bone mass by play-
ing integral roles in this dynamic
process.̂ "-̂

Omega-3s Prevent Bone Loss

Just how do omegaSs influence
bone loss?

To determine tlie effects of omega-
3 fatty acid consumption on bone
loss in aging males, scientists have
conducted experiments in an ani-
mal model of male aging. Beginning
with a group of middle-aged rats, the
researchers analyzed bone mineral
density and then divided the remain-
ing animals into several groups. One
group received a diet rich in fish oil,
another group received omega-6
fatty acids from safflower oil along
with omega-3 fatty acids from fish
oil, and a third group received only
omega-6 fatty acids.*̂

After 20 weeks, all three groups
demonstrated some age-associ-
ated loss of bone mineral density.

However, the animals fed supple-
mental omega-3 fatty acids alone
had higher bone mineral content
and density compared to animals
fed the omega-3-pius-omega-6 diet
or the omega-6-only diet."

The scientists also measured lev-
els of various hormones and other
biochemicais involved in bone pro-
duction, maintenance, and destruc-
tion. Here again, the omega-3-fed
rats had higher values for substances
related to good bone health, while
the omega-6-fed animals had higher
levels of biochemicais related to
bone loss.

While human studies are needed,
these findings in animals lend con-
siderable support to the positive role
of omega-3 fatty acids in preventing
age-induced bone loss.**

Omega-3s Increase Calcium
Absorption

Omega-3 fatty acids have also
been shown to increase the absorp-
tion of calcium, one of the key
minerals that are incorporated in
bone matrix to provide it with rigid-
ity and strength.^

In another animal study, research-
ers noted that rats fed a diet rich in
fish oil had significantly healthier
bones than those fed a diet rich in
corn oil, which supplies omega-6
fatty acids. In fact, several markers
of bone health—including calcium
absorption, bone mineral density,
and bone calcium content—^were
markedly higher in the animals fed
fish oil. Interestingly, DHA increased
the incorporation of calcium in bone
significantly more than did EPA.-̂

This study suggests that another
mechanism by which omega-3s pos-
itively influence bone health is by
increasing the absorption of bone-
protective calcium.

Omega-3s Maintain Bone Mass

Since bone loss particularly affects
women after menopause, scientists
have also examined the effects of
omega-3 fatty acids on bone health
in an animal model of postmeno-
pausal osteoporosis.

Once again, animals that con-
sumed a diet rich in the omega-3
fatty acid DHA demonstrated notably
less bone loss compared to animals
whose diet was low in DHA. These
intriguing findings suggest that DHA
helped preserve bone mineral con-
tent in the absence of estrogen, as
would be experienced by postmeno-
pausal women.^

To determine whether the bone-
protective effects of omega-3 fatty
acids apply to people as well as
animals, scientists examined data
collected during a long-term inves-
tigation of the effects of nutrition
on health. Conducted between 1988
and 1992. this study examined the
nutritional habits of more than 1,5()()
men and women. Bone mineral den-
sity was measured using an Imaging
technique known as dual-energy
x-ray absorptiometry, and the test
results were then compared with
nutritional intake data.**

The researchers concluded that
subjects with the highest ratios
of omega-6 to omega-3 fatty acid
intake had the lowest bone mineral
density. In other words, people who
consumed the least omega-3s had
the weakest bones. These findings
strongly suggest that consuming
plentiful omega-3 fatty acids may be
critical in preserving healthy bone
mass in aging adults."

Another intriguing study suggests
that omega-3 fatty acids may be
particularly important in preserv-
ing bone mass in people suffering
from rheumatoid arthritis, a pain-
ful inflammatory condition associ-
ated with a greatly increased risk of
osteoporosis. Using an animal model
of human rheumatoid arthritis,
scientists found that subjects con-
suming a diet rich in fish oil had much
greater bone mineral density than
similar animals fed a diet deficieni
in omega-3 fats. The omega-3-fed
animals also displayed less inflam-
mation of the joints than did those
that did not receive omega-3 fats.
This study indicates that omega-3
fats can help maintain bone min-
eral density as well as help curtail
inflammation in individuals with
rheumatoid arthritis.^
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Omega-3s May Promote
Dental Health

Periodontal disease, one of the
most common dental problems
faced by adults, involves inflam-
mation that can result in weakened
hone in the jaw and erosion of the
bony ridges that help secure teeth
in the hone of the jaw. Emerging
research suggests that a recently
discovered, powerful anti-inflam-
matory compound derived from
omega-3 fatty acids may help pro-
tect against the inflammation that
can trigger tooth and bone loss.

While scientists have long
appreciated the anti-inflamma-
tory properties of omega-3 fatty
acids, they recently discovered
another way in which these fats
suppress inflammation. Harvard
University researchers found
that the omega-3 fatty acid EPA
serves as a molecular building
block for an anti-inflammatory
compound that has heen duhbed
resolvin El. This novel compound
works by putting the brakes on
runaway inflammation, with
important implications for peri-
odontitis (infection or inflamma-
tion of the gums)." '̂

In an animal model of human
periodontal disease, EPA-derived
resolvin El offered dramatic protec-
tion against the tissue inflammation
and bone loss associated with peri-

' ^ EPIDEMIC OF LOW BONE MASS THREATENS AGING WOMEN AND MEN

Osteoporosis is widely viewed as a disease of older adults, and especially of postmeno-
pausal women, in whom it is linked to declining levels of estrogen. However, aging men are
also susceptible to the ravages of this bone-weakening disease. Of the 10 miilion Americans
believed to have osteoporosis, at least 2 million are men.'"

According to the National Osteoporosis Foundation, another 34 miilion Americans have
low bone mass, a condition known as osteopenia that increases their risk for osteoporosis.
Thus, more than half of all people 50 years of age or older are at risk of suffering bone
fractures due to low bone mass.'"

Osteoporosis is often called a "silent disease" because it is a gradual, painless process
that becomes evident only after fractures occur. As bone loses its mineral content, it ioses
mass and becomes more porous. This ieads to structural weakening and an increase in the
likelihood of fractures, which most commonly occur in the bones of the spine, hip, and wrist.
Hip fractures usually require hospitalization and major surgery, and may lead to prolonged
or permanent disability, and even death. Spinai fractures are similariy serious, potentially
resulting in severe pain, disability, loss of height, or permanent deformity.

To assess a patient's risk of osteoporosis, physicians may recommend specialized exam-
inations called bone mineral density tests, which measure bone density at various sites of
the body. Generally, the higher the mineral content of bone, the denser the bone. Denser
bone is associated with a lower risk of fractures.

odontitis.''' This finding suggests
that omega-3 fats may be an impor-
tant part of a strategy to guard
against periodontal disease.

Periodontal disease has been
linked with other chronic inflam-
matory disorders, such as diabetes,
cardiovascular disease, asthma,
and arthritis. This has led scien-
tists to speculate that nutritional
therapeutics such as omega-3 fatty
acids that benefit periodontal dis-
ease may hold promise in treat-
ing other inflammation-related
illnesses.̂ ^"'̂

Conclusion

Although scientists are only just
beginning to unravel the important
benefits of omega-3 fatty acids for
bone health, preliminary study find-
ings in animals and humans offer
compelling evidence that these fish
oil-derived nutrients play a crucial
role in promoting and preserving
bone strength and integrity, espe-
cially as we age.'̂ "̂ '

These initial findings suggest
that, among other effects, omega-3
fatty acids may prevent age-related
declines in bone mineral density
while increasing the absorption of
bone-protective calcium. The bone-
strengthening and anti-inflamma-
tory effects of omega-3 fatty acids
may hold special value for post-
menopausal women at risk for crip-
pling osteoporosis, as weil as for
aging adults suffering such mala-
dies as rheumatoid arthritis and
periodonlitis.

While much remains to be
learned about how omega-3 tatty
acids affect bone health, the scien-
tific findings to date lend consider-
able support to including optimal
levels of fatty acids such as HPA and
DHA as part of a nutritional regimen
for preserving strong, healthy bones
over a lifetime. •
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BORON COMPLEMENTS BONE
HEALTH BENEFITS OF OMEGA

FATTY ACIDS
3 I

References

In emerging research studies,
scientists are learning that the bone
health benefits ot omega-3 fatty acids
may be greatly magnified when these
essential fats are combined with the
critical trace mineral boronP-

Boron promotes heaithy bones by
supporting the utilization of vitamins
and minerals that are crucial to bone
tissue, including calcium, magnesium,
vitamin D, and phosphorus."" Intrigu-
ing new research findings suggest that
boron's bone-supporting effects may be
greatest when omega-3 fatty acids are
also available.

For example, when laboratory
animals consumed a diet rich in both
omega-3 fatty acids and boron, they
demonstrated greater bone mineral
density and stronger bones compared to
animals fed other dietary fats and boron.
These findings suggest that omega-3
fatty acidsand boron may work together
to support dense, strong bones."

While boron has not yet been clas-
sified as an essential nutrient, this may
soon change. Growing evidence sug-
gests that boron plays many essential
roles in maintaining skeletal health.

Boron beneficially affects the com-
positional and functional properties of
bone, while boron deprivation adverse-
ly affects these parameters of bone
health.^^'^''^^ In humans, boron depriva-
tion is associated with increased excre-
tion of calcium in urine, signifying loss
of calcium from bone.'^ Other studies
suggest that boron plays an important
role in preventing osteoporosis and
alleviating osteoarthritis pain."

Scientists from the US Dept. of
Agriculture note that most adults do
not consume more than 1 mg of boron
a day, whiie larger doses of 1-13 mg per
day may be needed to support optimal
bone health."

The studies just cited offer pow-
erful support for optimizing intake of
boron and omega-3 fatty acids as part
of a nutritional strategy for maintaining
strong, healthy bones.

56 LIFE EXTENSION September 2006

1. Watkins BA. Li Y, Seifen MF. Nutraceutical
fatty acids as biochemical and molecular
modulators of skeletal biology. JAm Coll Nutr.
2001 Oct;20(5 Suppl):410S-416S; discussion
417S-420S.

2. Kettler DB. Can manipulation of tbe ratios
of essential fatty acids slow the rapid rate of
postmenopausal bone loss? A/temMerfftey.
2001 i-eb;6(l):61-77.

3. Kruger MC, Scholium LM. Is docosahexaenoic
acid more effective than eicosapentaenoic
acid for increasing calcium bioavailabiiity?
Prostaglandins Leukot Essent Fatty Acids. 2005
Nov;7315):327-34.

•1. Keinwald S. Li Y, MoriguchiT, Salem N Jr.
Watkins BA. Repletion with (n-3) fatty acids
reverses hone structural deficits in |n-3)-
deficient rats. / Nutr. 2004 Feh;134(2):388-94.

5. Baggio B. Fatty acids, calcium and
bone metabolism. /Nep/iro/. 2002 Nov-
Dec;15(6):601-4.

6. Shen CL, Yeh IK, Rasty I, Li Y, Watkins BA.
Protective effect of dietary long-chain n-3
polyunsaturated falty acids on bone loss in
gonad-iiUact middle-aged male rats. Br I Nutr.
2006Mar;95(3):4G2-8.

7. Watkins BA, U Y, Seifert MF. Dietary ratio of
n-6/n-3 PUFAs and docosahexaenoic add:
actions on bone mineral and serum biomarkers
in ovariectomized rats. J Nutr Biochem. 2006
Apr;17(4):282-9. Epub 2005 |un 21.

8. Weiss LA, Barrett-t^onnor E, von Muhlen
D. Ratio of n-6 to n-3 fatty acids and bone
mineral density in older adults: the Rancho
Bernardo Study. Am J Clin Nutr. 2005
Apr;81(4):934-8.

9. Bhattacharya A. Rahman M, BanuJ.etal.
Inhibition of osteoporosis in autoimmune
disease proneMRL/Mpj-Fas(lpr) mice by N-3
fatty acids. JAm Colt Nutr. 2005 Iun;24(3):200-9.

10. Available at: hup://www.nof.org/
osteoporosis/diseasefacts.btm. Accessed on
Iuiy5, 2006.

11. AritaM,ClishCB, Serhan CN. The
contributions of aspirin and microbial
oxygenase to the biosynthesis of anti-
infiammatory resolvins: novel oxygenase
products from omega-3 polyunsaturated fatty
acids. Biochem Biophys Res Conimun. 2005
Dec9;338(l):]49-57.

12. AritaM.YoshidaM, HIngS, etal. ResolvinEI,
an endogenous lipid mediator derived frotn
omega-3 eicosapentaenoic acid, protects
against 2,4.6-trinitrobenzene sulfonic acid-
induced colitis. ProcNattAca4Sci USA. 2005
May24:102|21):7671-6.

13. Arita M, Bianchini F, Alibeni
J, et al. Stereochemical assignment,
antiinflammatory properties, and receptor for
the omega-3 lipid mediator resolvin El. / Izxp
Med. 2005 Mar 7:201(5):713-22.

14. Arita M, Oh S, ChonanT, et al. Metabolic
inactivation of resolvin El and stabilization
of its anti-inflammatory actions. / Biol Chem.
2006 Jun 6; (Epub ahead of print]

15. Hasturk H, Kantarci A, Ohira T, et al. RvEl
protects from local inflammation and
osteoclast- mediated bone destruction in
periodontitis. FASEBJ. 2006 Feb;20(2):401-3.
Epub 2005 Dec 22.

16. Kantarci A, Van Dyke TE. Resolution of
inflammation in periodontitis. J Periodontol.
2005Nov:76(lISuppl):2I6a-74.

17. Serhan CN. Novel omega -- 3-derived local
mediators in antl-inflajnmation and resolution.
Plmrnmcol Ther. 2005 !an;IO5(l):7-21.

18. Sun D, Krishnan A. Zaman K, Lawrence R,
Bhattacharya A, Fernandes G, Dietary n-3
fatty acids decrease osteoclastogenesis and
loss of bone mass in ovariectomized mice. J
Bnne Miner Res. 2()Q^ \u\:]fi{7]:\206-]Q.

19. Watkins BA, Li Y. Lippman 1 IE, Feng
S. Modulatory effeci of omega-3
polyunsaturated fatty acids on osteoblast
function and bone metabolism.
Prostaglandins Untkot Essent Fatty Acids.
2003 Iun;68(6):387-98.

20. Corwin RL. Effects of dietary fats on bone
health in advanced age. PrnstagUindins Imikot
£s5e;ir (̂vrfJMdffa. 2003 |un:68(6]:379-8fi.

21. WatkinsBA, Li Y. Seifert MH Lipids as
modulators of bone remodelling. Curr Opin
Clin NutrMelcib CMre. 200\ Mar:4(2): 105-10.

22. Nielsen FH. Dietary fat composition
modifies the effect of boron on bone
characteristics and plasma lipids in rats.
Biofactors. 2004:20(3): ifi 1 -71.

23. [No authors listedl Monograph. Boron.
Alterti Med Rev. 2004 Dec;914):434-7.

24. DuprelN. Keenan M), HegstedM, Brudevold
AM. Effects of dietary boron in rats fed a
vitamin D-deficient diet. F.mnron Health
Perspecl. 1994 Nov;102 Suppl 7:55-8.

25. Hunt CD, Herbel IL, Idso IP Dietary boron
modifies ihe effects of vitamin D3 nutrilion
on indices of energy substrate utilization
and mineral metabolism in the chick. J Bone
Mmerfes. 1994 Feb;9(2):l71-82.

26. Hunt CD, Herbel IL, Nielsen FH. Metabolic
responses of posimenopausal women
to supplemental dietary boron and
aluminum during usual and low magnt'siuni
intake: boron, calcium, and magnesium
absorption and retention and blood mineral
concentrations. Am]Clin Nutr. 1997
Mar;65i3):803-13.

27. Nielsen FH, Hunt CD, Mullen LM, Hutil
JR. Effect of dietary boron on mineral,
estrogen, and testosterone metabolism in
postmenopausal wotnen. FASEBJ. 1987
Nov;l(5):394-7.

28. Beattie IH, Peace HS. Tbe influence of a low
boron diet and boron supplcmenlalion
on bone, major mineral and sex steroid
metabolism in postmenopausal women. BrJ
Nutr. 1993May3;6913):87]-84.

29. Hunt CD. Dietary boron modified the
effects of magnesium and molybdenum on
mineral metabolism in the cholecalciferol-
deficietit chick. Biol Trace Elem Res. 1989
Nov;22(21:201-20.

30. Meacham SL, Taper IJ, Volpc SL. Effects of
boron supplementation on bone mineral
density and dietary, blood, and urinary
calcium, phosphorus, magnesium, and
boron in female athletes. F.miiron Health
Perspevt. 1994 Nov:l02 Suppl 7:79-82.

31. Nielsen FH. The justification for providing
dietary gtiidaiice tor the nutritional intake of
boron. Biol TraceElem Res. 1998Wimer;66(t-
3) :319-30.

32. Rico H, Crespo B, I lernandez ER,
Seco C, Crespo R. Influence of boron
supplementation on vertebral and femoral
bone mass in rats on strenuous treadmill
exercise. A morphometric, densitometric,
and histomorphometric study. / Clin
Densitom. 2002 Summer;5(2): 187 92.

33. Nielsen FH. Studies on the relationship
between boron and magnesium wbich
possibly affects the formation and
maintenance of bones. Mag TraceElem.
1990;9(2):61-9.






