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Overview

Flax

Linum usitatissimum L.

[Fam. Linaceae)

OVERVIEW
The crude form of flax is the dried, ripe seed of all varieties of
Linum usitatissimum L. [Fam. Linaceae]. Commercial prepara-
tions include ground seed, gruel, and expressed oil. The oil is
marketed in bottles or in soft-gel capsules. The seeds can be con-
sumed raw or in baked foods. Flax has become popular in the
mainstream market in many forms, including raw seeds,
expressed oils, and as an ingredient in breads, muffins, cereals,
and breakfast bars. It is estimated that
80% of Americans are deficient in the
omega-3 essential fatty acids which flax
provides. Flax oil contains 50-60% alpha-
linolenic acid. Flax is also one of the most
concentrated sources of lignans (phenolic
resins found in many plants), containing
100 to 800 times the amount found in
other foods.

PRIMARY USES
Internal
* Hyperlipidemia
e Atherosclerosis

* Breast cancer (may reduce risk of
breast cancer and metastasis)

* Chronic constipation

¢ Colon damage by laxative abuse
e Irritable colon

* Diverticulitis

¢ astritis and enteritis

External

* Inflammation, local, as a poultice
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OTHER POTENTIAL USES
* Lupus nephritis
* Osteoporosis (reduction of resorption rate)

* Prostate cancer (may reduce hormone and cell proliferation
levels, may increase apoptosis)

¢ Rheumatoid arthritis

PHARMACOLOGICAL ACTIONS
CRUDE PREPARATIONS: Laxative.

GROUND FLAX OR OIL PREPARATIONS: Develops brain function;
lowers LDL serum cholesterol; antiplatelet aggregation; anti-
inflammatory; antimetastatic; reduces proteinuria; increases cre-
atinine clearance; reduces glomerulosclerosis.

DOSAGE AND ADMINISTRATION

Internal

CRUDE PREPARATIONS: Flax can be used
continuously as a nutritional source, or as
a bulk laxative.

BRUISED OR WHOLE SEED: 1 tablespoon
(5 g) of whole, “bruised,” or ground seed
soaked in water and taken with a glassful
of liquid 3 times daily. Grind the seeds to
improve absorption of phytochemicals for
therapeutic efficacy.

MUCILAGE (GRUEL): Soak 2-3 tablespoons
of milled flaxseed in 200-300 ml water,
strain after 30 minutes.

OIL: 1-2 tablespoons daily.

FLAX OIL CAPSULES: 3—6 capsules contain-
ing 1,000 mg each oil for general health
maintenance.

GROUND SEED: 2.5 teaspoons, 2—3 times
daily.

External

CATAPLASM  (POULTICE): Semisolid paste
containing 30-50 g flaxseed flour for a
moist-heat direct application to the skin,
used like a poultice as a counter-irritant.
Draws blood to the surface to remove deep-seated inflammation.
Flaxseed meal is traditionally mixed with mustard seed powder in
this application.

COMPRESS OR FOMENTATION: A cloth is saturated with a hot,
semisolid preparation containing 30-50 g flaxseed flour, folded,
and applied firmly for a moist-heat direct application to the skin
to relieve pain or inflammation.

NoTE: Flax oil and ground flaxseeds should be stored in air
tight containers in a cool area away from direct sun light. Flax
oil soft-gel capsules should be stored at room temperature in air

tight bottles.
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Clinical Overview

CONTRAINDICATIONS

Consult with a healthcare provider in cases of ileus of any origin.
PREGNANCY AND LACTATION: No known restrictions. Essential
fatty acid (EFA) supplementation during pregnancy and nursing
is beneficial for fetal and infant brain development and visual
function.

ADVERSE EFFECTS
None known at therapeutic dosages when directions are followed
(i.e., consumption of adequate amounts of liquid 1:10).

DRUG INTERACTIONS

As with any other mucilage, the whole or crushed seeds may
inhibit the absorption of drugs or dietary nutrients. There are no
known drug interactions for flax oil.

CLINICAL REVIEW

In 18 clinical studies on flax that included a total of 90,648 par-
ticipants, all but two demonstrated positive effects for cardiovas-
cular health, breast cancer, prostate cancer, lupus, and arthritis.

One randomized, double-blind, placebo-controlled (R, DB, PC)
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study performed on 22 participants using flaxseed oil concluded
that the duration of supplementation may have been too short to

ave an effect on rheumatoid arthritis or that missing co-factors
may have interfered with the clinical outcomes of this study. Two
R, DB crossover trials found that flaxseed baked in food products
produced a significant decrease in LDL cholesterol and in retard-
ing the rate of bone resorption. In another investigation, con-
sumption of flaxseed oil had no effect on glycemic control or
insulin secretion. A R, PC, single-blind, crossover trial found par-
tially defatted flaxseed baked in food products reduced LDL
serum cholesterol levels to concentrations associated with inges-
tion of full-fat flaxseed. One study found secondary prevention of
heart attack. Two epidemiological reports found a reduction in
the incidence of breast cancer or metastasis in women who used
flaxseed oil. A recent pilot study with flaxseed and low-fat diet
showed possible benefits in reducing testosterone and cancer cell
proliferation rates and increased apoptosis.
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Flax

Linum usitatissimum L.
[Fam. Linaceae]

OVERVIEW

Flax has become popular in the mainstream market in
many forms: raw seeds; expressed oils; and as an ingredi-
ent in breads, muffins, cereals, and breakfast bars.
Flaxseed oil provides the beneficial essential fatty acids in
which 80% of Americans are deficient. Flax oil contains
50—-60% alpha-linolenic acid and is also one of the most
concentrated sources of lignans (phenolic resins found in
many plants), containing 100 to 800 times the amounts
found in other foods.

USES

Internal

Elevated lipid levels (e.g., high cholesterol); breast cancer
(risk  reduction); osteoporosis; lupus nephritis;
theumatoid arthritis, atherosclerosis; chronic constipa-
tion; irritable bowel and other colon disorders.

External

Local inflammation.

DOSAGE

Flax can be used long-term as a bulk laxative and as a
nutritional supplement.

BRUISED OR WHOLE SEED: 1 tablespoon (5 g) of whole,
“bruised,” or ground seed soaked in water and taken with
a glassful of liquid 3 times daily. Grinding the seeds
improves absorption of plant nutrients.

MUCILAGE (GRUEL): Soak 2-3 tablespoons of milled
flaxseed in 200-300 ml water, strain after 30 minutes.

OIL: 1-2 tablespoons daily.

FLAX OIL CAPSULES: 3—6 capsules containing 1,000 mg oil
each for general health maintenance.

GROUND SEED: 2.5 teaspoons, 2—3 times daily.

COMPRESS OR FOMENTATION: Saturate cloth with a hot,
semisolid preparation containing 30-50 g flaxseed flour.
Fold and apply firmly for a moist-heat direct application
to the skin to relieve pain or inflammation.

NoOTE: Store flax oil and ground flaxseeds in air tight
containers in a cool area away from direct sun light. Store
flax oil soft-gel capsules at room temperature in air tight
bottles.

Comments

When using a dietary supplement, purchase it from a reliable source.
For best results, use the same brand of product throughout the period
of use. As with all medications and dietary supplements, please inform
your healthcare provider of all herbs and medications you are taking,
Interactions may occur between medications and herbs or even among
different herbs when taken at the same time. Treat your herbal supple-
ment with care by taking it as directed, storing it as advised on the
label, and keeping it out of the reach of children and pets. Consult your
healthcare provider with any questions.

CONTRAINDICATIONS

Consult with a healthcare provider in cases of
obstruction of bowels or painful, distended abdomen
(ileus of any origin).

PREGNANCY AND LACTATION: There are no known restric-
tions for use during pregnancy or while breast-feeding.

ADVERSE EFFECTS

There are no known adverse effects for individuals using
flaxseed at the suggested dosages when directions are
followed [e.g., take with plenty of liquids (1 part flaxseed
to 10 parts liquid)].

DRUG INTERACTIONS

Whole or crushed seeds produce a thick substance called
mucilage which may affect the absorption of drugs or
other nutrients taken simultaneously. There are no known
drug interactions with flax oil.

The information contained on this sheet has been

excerpted from The ABC Clinical Guide to Herbs

© 2003 by the American Botanical Council (ABC).
ABC is an independent member-based educational

organization focusing on the medicinal use of herbs.

For more detailed information about this herb please

AMRICAN  consult the healthcare provider who gave you this sheet.
BOTANICAL To order The ABC Clinical Guide to Herbs or become a
COUNCL . . .

=——=  member of ABC, visit their website at

www.herbalgram.org,
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Flax

Linum usitatissimum L.

[Fam. Linaceae)

OVERVIEW

lax has become popular in the mainstream market in many
Fforms including raw seeds and expressed oils, and as an

ingredient in breads, muffins, cereals, and breakfast bars
(Blumenthal ez 2/, 2000). The oil from flaxseed, also called lin-
seed, is one of the most concentrated plant sources of omega-3
fatty acids. It is also one of the most concentrated sources of lig-
nans (phenolic resins found in many plants) containing
100—800 times the amount found in other foods (Mazur et al.,
1998; Mazur, 1998; Thompson ¢t al., 1991). Current research
suggests that flax lignans are anti-atherogenic (Prasad, 1997),
antioxidant, hypocholesterolemic, and anticarcinogenic (Nesbitt
and Thompson, 1997). Flax, and some of its derivatives, is being
studied for lowering LDL serum cholesterol, prevention of some
cancers, and treatment of systemic lupus erythematosus (SLE).
The largest flax producer is Canada (Haggerty, 1999). Flaxseed
is an increasingly common ingredient in conventional foods, and
is eaten either raw or in baked goods. Because phytochemicals
(lignans and alpha-linolenic acid) from whole flaxseeds are
poorly absorbed in the body, many people prefer to crush the
seeds in order to obtain the optimal health benefit.
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DESCRIPTION

Flax preparations consist of the dried, ripe seed of all varieties of
Linum wusitatissimum L. [Fam. Linaceae] (Blumenthal ez al,
1998). The seeds can be consumed raw or in baked foods.
Commercial preparations include ground seed, gruel, and
expressed oil. The oil is marketed in bottles or in soft-gel capsules

and contains 59% alpha-linolenic acid (ALA) (Bhatty, 1995).
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PRIMARY USES
Internal
Cardiovascular
* Hyperlipidemia (Jenkins ez /., 1999; Arjmandi ez al.,
1998a; Nestel et al., 1997; Bierenbaum et al., 1993;
Cunnane ez al., 1995)
o Atherosclerosis (risk reduction) (Caughey et al., 1996;
Allman et al., 1995; Bierenbaum et al., 1993)
Breast Cancer
* May reduce risk of breast cancer and metastasis (Haggans
et al., 1999; Ingram ez al., 1997; Phipps er al., 1993;
Bougnoux et al., 1994; Willett et al., 1992)

Gastrointestinal
* Chronic constipation (Cunnane ¢t al., 1995; Blumenthal
et al., 1998)
* Colon damage by laxative abuse (Blumenthal ez a/., 1998)
e Irritable colon (Blumenthal ez a/., 1998)
e Diverticulitis (Blumenthal ez a/., 1998)

* Gastritis and enteritis, as a mucilage (Blumenthal ez /.,

1998)

OTHER POTENTIAL USES

Internal
¢ Osteoporosis (reduction of resorption rate) (Arjmandi ez

al., 1998b)
* Lupus nephritis (Clark et /., 1995)

* Prostate cancer (may reduce hormone and cell proliferation
levels, may increase apoptosis) (Demark-Wahnefried ez 4/,
2001)

* Rheumatoid arthritis (Nordstrom ez al., 1995; Caughey ez
al., 1996)

External
* Inflammation, local, as a poultice (Blumenthal ¢t al.,

1998)

DOSAGE

Internal

Crude Preparations

BRUISED OR WHOLE SEED: 1 tablespoon (5 g) of whole,
“bruised”, or ground seed, is soaked in water, and taken with a
glassful of liquid 3 times daily. It is usually preferable to grind the
seeds to improve the absorption of phytochemicals and the
resulting therapeutic efficacy. NOTE: The effect typically begins
18-24 hours later (ESCOP, 1997).

MUCILAGE (GRUEL): 2-3 tablespoons of milled flaxseed are
soaked in 200-300 ml water and strained after 30 minutes.
OIL: 1-2 tablespoons daily (Blumenthal ¢t al., 1998)

FLAX OIL CAPSULES: 3—6 capsules containing 1,000 mg each oil
for general health maintenance.



External

Crude Preparations

CATAPLASM (POULTICE): Semisolid paste containing 30-50 g
flaxseed flour for a moist-heat direct application to the skin, used
like a poultice as a counter-irritant. Draws blood to the surface to
remove deep-seated inflammation. NOTE: Flaxseed meal is
traditionally mixed with mustard seed powder in this application.

COMPRESS OR FOMENTATION: Cloth saturated with a hot semi-
solid preparation containing 30-50 g flaxseed flour. Folded and
applied firmly for a moist-heat direct application to the skin to
relieve pain or inflammation (Blumenthal ez 4/, 1998).

NOTE ABOUT PROPER STORAGE: Flax oil and ground flaxseeds
must be stored in air tight containers in a cool area away from
direct sun. Flax oil soft-gel capsules can be stored at room
temperature in air tight bottles.

DURATION OF ADMINISTRATION

Internal
Crude Preparations (from flaxseeds)

Flax can be used continuously as a nutritional source (Bhatty,
1995), or as a bulk laxative.

CHEMISTRY

Flaxseed contains 30-45% fixed oil, including triglycerides of
alpha-linolenic, linoleic, oleic, stearic, palmitic, and myristic
acids; 20-25% proteins; 3—10% mucilage, composed of neutral
and acidic polysaccharides which, after hydrolysis, yield 8-10%
galactose, 9—12% arabinose, 13-29% rhamnose, 25-27% xylose
and galacturonic and about 30% mannuronic acids, sterols, and
triterpenes (campesterol, stigmasterol, and sitosterol); 0.1-1.5%
cyanogenic glycosides, mostly linustatin and neolinustatin and
the monoglycosides linamarin and lotaustralin; and secoisolari-
ciresinol diglucoside (SDG) (a precursor of lignans in mammals)
(Bhatty, 1995; Budavari, 1996; ESCOD, 1997). A rapid RP-
HPLC method was developed to quantify the lignan SDG in
baked goods containing flaxseed or flax meal. Finely ground
materials were found to have a significantly greater content of

SDG than course materials (Muir and Westcott, 2000).

PHARMACOLOGICAL ACTIONS

Crude Preparations
Laxative (Cunnane ez /., 1995; Blumenthal ez /., 1998).

Ground Flax or Oil Preparations

Human

Develops brain function (Simopoulos, 1991); lowers LDL serum
cholesterol (Jenkins ez al, 1999; Arjmandi et al, 1998a;
Bierenbaum ez al., 1993); antiplatelet aggregation (Allman ez 4l.,
1995; Bierenbaum ez al., 1993); anti-inflammatory (Caughey ez
al., 1996); antimetastatic (Bougnoux ez al, 1994); reduces
proteinuria; increases creatinine clearance; and reduces
glomerulosclerosis (Clark e al., 1995).

Animal

Develops neurotransmission, neuromusculation, and cognition
(Walker, 1967; Lamptey et al., 1976; Delion et al., 1994, 1996;
Frances ez al., 1995, 1996); may reduce breast and colon cancer
risk (Serraino and Thompson, 1991, 1992a, 1992b; Jenab and
Thompson, 1996); suppresses mammary tumor growth
(Thompson ez al., 1996); prevents atherosclerosis (Prasad, 1997);
regulates fertility and sperm quality (Kelso ez /. 1997; Arya and
Caglj, 1993).

In vitro
Anti-cancer in human breast, lung, and prostate cells, and in
mouse myeloma cells (Begin ez 4/., 1986; Kumar and Das, 1995).

MECHANISM OF ACTION
* Stimulates bowels. Flax binds to water, mucilage swells, and
stool volume increases (Weiss and Fintelmann, 2000; De

Smet et al, 1997).

* Facilitates passage of feces through bowel through lubrica-
tion by the oil (Weiss and Fintelmann, 2000; De Smet ez
al., 1997).

* Supports and develops brain function by increasing levels of
docosahexaenoic acid (DHA), the major component of cell

membranes of cerebral cortex and myelin sheaths
(Horrobin, 1982; Simopouls, 1991).

* Reduces cholesterol levels by increasing prostaglandins E1
and E3 (PGE1 and PGE3), which inhibit cholesterol
synthesis and stimulate cholesterol movement across cell
membranes (Horrobin, 1982).

* Reduces platelet aggregation by increasing levels of PGE1
and PGE3 (Horrobin, 1982).

* Reduces inflammation by lowering arachidonic acid levels
and driving synthesis of series 1 and 3 prostaglandins
(Horrobin, 1982).

* Increases concentrations of sex hormone binding globulin
(SHBG) by lignans (Adlercreutz ez al., 1987, 1992).

* Binds steroid hormones to its insoluble fiber, thereby
reducing estrogen concentrations in circulation (Whitten

and Shultz, 1988; Goldin ez /., 1982).

* Protects against degenerative disease by supplying omega-3

essential fatty acids (EFAs) (Budwig, 1953).

CONTRAINDICATIONS

Ileus of any origin (flaxseeds) (Blumenthal ez a/., 1998).
PREGNANCY AND LACTATION: No known restrictions. EFA
supplementation during pregnancy and nursing is beneficial for

fetal and infant brain development and visual function
(Simopoulos, 1991; Horrobin, 1982).

ADVERSE EFFECTS

None known at therapeutic dosages and following directions (i.e.,
consumption of adequate amounts of liquid, 1:10) (Blumenthal

et al., 1998).

DRUG INTERACTIONS

As with any other mucilage, the whole or crushed seeds may neg-
atively affect the absorption of other orally ingested drugs
(Blumenthal ez 2/, 1998), although this is mainly speculative
(Brinker, 2001). May also inhibit absorption of dietary nutrients
(McGuffin et al., 1997).

FLax OIL: None known.

AMERICAN HERBAL PRODUCTS ASSOCIATION
(AHPA) SAFETY RATING

CLass 2D: Can be safely consumed with the following restriction:
Take with at least 150 ml (6 ounces) liquid. Contraindicated in
bowel obstruction (i.e., flaxseeds).
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REGULATORY STATUS

AUSTRIA: Dried ripe seed official in the Austrian Pharmacopoeia,
OAB (Meyer-Buchtela, 1999; Wichtl, 1997).

CANADA: Flaxseed is approved as a component of multiple-
ingredient Schedule OTC (over-the-counter) Traditional Herbal
Medicines (THMs), as a component of Schedule OTC nutri-
tional agents, and as a single-ingredient homeopathic drug, all
requiring premarket registration and assignment of a Drug
Identification Number (DIN) (Health Canada, 2001).

CHINA: Dried ripe seed official in the Pharmacopoeia of the
People’s Republic of China (PPRC, 1997).

EUROPEAN UNION: Dried ripe seed official in the European
Pharmacopoeia (Ph.Eur. 1997).

FRANCE: Dried ripe seed official in the French Pharmacopoeia,
Ph.Fr.X (Bruneton, 1999).

GERMANY: Approved non-prescription drug of the German
Commission E Monographs for both internal and external use
(Blumenthal ez af., 1998). The gruel dosage form is an approved
non-prescription drug of the German Standard License
monographs (Braun ez al., 1996).

INDIA: Dried ripe seed official in the Government of India
Ayurvedic Pharmacopoeia of India (API 1, 1989) and is an
approved single-drug dispensed in the Unani system of medicine

(CCRUM, 1992).

SWEDEN: Component of multiple-herb products regulated as
food without health claim (Tundn, 1999). As of January 2001,
no flax products are listed in the Medical Products Agency (MPA)
“Authorised Natural Remedies” (MPA, 2001).

SWITZERLAND: Dried, ripe seed official in the Swiss Pharmacopoeia,
Ph.Helv. (Wichtl, 1997). Component of multiple-ingredient
herbal medicines with positive classification (List D) by the
Interkantonale Konstrollstelle fiir Heilmittel (IKS) and corresponding
sales category D, with sale limited to pharmacies and drugstores,
without prescription (Morant and Ruppanner, 2001; Codex,
2000/01).

U.K.: Linseed oil is on the General Sale List, Schedule 1 (medici-
nal product requiring a full product license), Table B (external use

only) (GSL, 1994).

U.S.: Food or dietary supplement if structure-function label
statement is made (USC, 1994).

CLINICAL REVIEW

Eighteen studies are outlined in the following table, “Clinical
Studies on Flax” including a total of 90,648 participants. All but
two of these studies (Nordstrom et a/., 1995; McManus et al.,
1996), demonstrated positive effects for cardiovascular health,
breast cancer, prostate cancer, lupus, and arthritis. One random-
ized, double-blind, placebo-controlled (R, DB, PC) study per-
formed on 22 participants using flaxseed oil concluded that the
duration of supplementation may have been too short to have an
effect on rheumatoid arthritis, or that missing co-factors may
have interfered with the clinical outcomes of this study
(Nordstrom et al., 1995). Two R, DB crossover trials found that
flaxseed baked in food products produced a significant decrease
in LDL cholesterol and in retarding the rate of bone resorption
(Arjmandi er al., 1998a; Arjmandi ez a4/, 1998b). In another
study, consumption of flaxseed oil had no effect on glycemic con-
trol or insulin secretion (McManus ez a/., 1996). A R, PC, single-
blind, crossover trial found partially defatted flaxseed baked in
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food products reduced LDL serum cholesterol levels to concen-
trations associated with ingestion of full-fat flaxseed (Jenkins ez
al., 1999). One study found secondary prevention of heart attack
(De Lorgeril ez al., 1994). Two epidemiological reports found a
reduction in the incidence of breast cancer or metastasis in
women who used flaxseed oil (Bougnoux ez al., 1994; Willett ez
al., 1992). One recent pilot study using flaxseed with and with-
out a low-fat diet in older men with prostate cancer showed
reduction in testosterone and prostate cancer cell proliferation
rates and higher rates of apoptosis (Demark-Wahnefried ez 4/,
2001).

BRANDED PRODUCTS

Alena™: ENRECO / PO. Box 186 / Newton, WI 53063-0186
/ US.A. [ Tel.: 800-962-9536 / Fax: 920-926-4224 |/ Email:
info@enreco.com / www.enreco.com. Ground stabilized flaxseed,
1,450 mg omega-3 fatty acids per tablespoon.
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Clinical Studies on Flax (Linum usitatissimum L.)

on long-term
vitamin E (800
IU/day) (mean
age 52.2
years)

Cardiovascular
Author/Year Subject Design Duration Dosage Preparation Results/Conclusion
Jenkins et al,  Effects on R,SB,PC CO 3 periods: 50 g/day Partially Significant reduction in total cholesterol (p=0.001), LDL
1999 serum lipids, n=29 I. 3 weeks defatted serum cholesterol (p=0.001), and apolipoprotein
indicators of = hyperlipidemic = treatment flaxseed meal (p=0.005) level with partially defatted flaxseed. No
oxidation subjects 2.2 weeks baked in significant change in HDL cholesterol, serum protein
stress,and ex  (mean age 57  wash-out muffins carbonyl content, or ex vivo androgen or progestin
vivo sex years) 3. 3 weeks activity with either treatment.
hormone CO treatment
activities
Arjmandi et Effect on lipid R, DB, CO 6 weeks treat- 38 g/day Flaxseed Flaxseed significantly lowered LDL cholesterol (p<0.02)
al,, 1998a profile n=38 ment with baked in vs. sunflower seed. Serum Lp(a) decreased significantly
severely flaxseed or bread and with flaxseed (p<0.05).
hypercholes- = sunflower muffins or No effect on HDL cholesterol or triglycerides levels.
terolemic, seed; sunflower
post- 2 weeks seed
menopausal wash-out;
women 6 weeks CO
(mean age to other seed
56.3 years)
Nestel et al.,  Effect on CcC 16 weeks (4 2732 £ 533 Baked biscuits Significant increase in arterial compliance with flaxseed
1997 arterial n=15 periods of 4  kcal/3 days and muffins (p<0.0001) and with oleic acid (p<0.05). Significant
compliance obese persons weeks each) 20g ALA daily  with purified decrease in mean arterial pressure with flaxseed
with markers ' |. Saturated/ deodorized (p<0.05) and with oleic acid (p<0.05). Significant
of insulin high fat flaxseed oil or decrease in HDL cholesterol with flaxseed (p<0.01) vs.
resistance, 2.Alpha- Sunola oil oleic acid and control. Significant increase in insulin
mean BM| linolenic acid (oleic acid- response with flaxseed vs. control (p=0.016).
304 kgm?  (ALA) /low fat rich oil)
(mean age 54 3. Oleic
years) acid/low fat
4. High fat
Allman et al,  Effect on R,P 23 days 40 g/day Flaxseed oil Improved platelet composition by 2x increase in platelet
1995 platelet n=11 flaxseed oil or ' or sunflower EPXr V<0 85 level PhAILIA R)::I de rl | np
composition  healthy non- sunflower oil ol - (p<0.05) levels wit N-A. Reduced platelet aggrega-
and function  smokers, tion response (p<0.05) with alpha-linolenic acid.
mean BMI, <
30 kg/m?
(mean age 22
years)
De Lorgeril et = Secondary R,MC, SB,P 5 years 19 g/day Flax-based Treatment group had 76% lower incidence of deaths
al.,, 1994 prevention of n=605 spread substi- due to Ml and 70% lower mortality rate than control.
myocardial patients who tution plus 3x increase in omega-3 intake combined with decrease
infarction had a myocar- Mediterranean in saturated fat, cholesterol, and omega-6 intake reduces
dial infarction diet (rich in risk of second Ml (adjusted risk rate=0.27; p=0.001).
(MI) ALA)
(n=302 treat-
ment group;
n=303 control
group)
Bierenbaum et ' Atherogenic (e} 3 months 15 g/day plus  Ground Significantly decreased both total cholesterol (p<0.01)
al., 1993 risk n=15 3 slices of flaxseed and LDL cholesterol (p<0.01). Lack of effect on HDL
subjects with 10% flaxseed  (flour) in diet cholesterol. ATP measurements suggest flax inhibits
hyperlipidemia bread platelet aggregation.

cohort, MA — meta-analysis, MC — multi-center, n

KEY: C - controlled, CC — case-control, CH — cohort, CI - confidence interval, Cm — comparison, CO — crossover, CS — cross-sectional, DB — double-blind, E — epidemiological, LC — longitudinal
— number of patients, O — open, OB — observational, OL — open label, OR — odds ratio, P — prospective, PB — patient-blind, PC — placebo-controlled,
PG - parallel group, PS — pilot study, R — randomized, RC — reference-controlled, RCS — retrospective cross-sectional, RS - retrospective, S — surveillance, SB — single-blind, SC — single-center,
U - uncontrolled, UP — unpublished, VC — vehicle-controlled.
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Clinical Studies on Flax (Linum usitatissimum L.) (cont)

Breast Cancer
Author/Year Subject Design Duration Dosage Preparation Results/Conclusion
Haggans et al, Estrogen R,CO Three 7-week 5-10 g/day (as Raw, ground Significant increase in urinary estrogen metabolites,
1999 excretion n=28 periods: single daily flaxseed vs. 2-hydroxyestrogen (p<0.05) and |6-alpha-hydroxye-
healthy post- ' 2 periods with dose) usual diet strone (p<0.0005). Suggests flaxseed may protect against
menopausal flaxseed; breast cancer.
women, non- | period as
smokers, control
mean BM|
23.9 kg/m
(mean age
68.3 years)
Ingram et al,  Risk breast CcC 23 months Not applicable 'Dietary intake Substantial reduction in breast cancer risk among
1997 cancer n=144 of phyto- women with high intake of phytoestrogens, as assessed
subjects with estrogens by significant increase in excretion of equol (p=0.009)
newly diag- and enterolactone (p=0.013).
nosed breast
cancer vs.
matched Z
women with- o)
out breast g
cancer living 0
in the same =
ZIP code area %
(ages 30-84 =5
years)
Phipps et al,  Effect on R,CO 7 consecutive 10 g/day Raw flaxseed Flaxseed associated with longer luteal phase (p=0.002),
1993 menstrual n=18 menstrual 2x 5gor powder increased longer luteal phase estradiol ratios, and few
cycle and healthy cycles 3x333g anovulatory cycles. Overall, decreased tendency for
serum women with ovarian dysfunction, which possibly decreases risk for
hormone regular men- breast cancer.
concentration strual cycle
length (25-30
days)
(ages 20-34
years)
Bougnoux et Assessment E,P Followed for ~ Not applicable Dietary intake Predictive factors for occurrence of metastasis are
al,, 1994 of ALA n=121 3| months of fatty acids related to large tumor size and low levels of ALA in adi-
content in patients with pose breast tissue of breast cancer patients. Suggests
adipose breast initially local- low levels of ALA have a role in the metastatic process
tissue and ized breast in vivo.
metastasis cancer
Willett et al.,  Breast cancer E,P 8 years Not applicable 'Dietary intake No evidence of association between total fat intake and
1992 risk n=89,494 of alpha- dietary fiber intake in middle-aged women.
registered linolenic acid
nurses
(ages 34-59
years)
KEY: C — controlled, CC — case-control, CH — cohort, Cl — confidence interval, Cm — comparison, CO — crossover, CS — cross-sectional, DB — double-blind, E — epidemiological, LC — longitudinal
cohort, MA — meta-analysis, MC — multi-center, n — number of patients, O — open, OB — observational, OL — open label, OR — odds ratio, P — prospective, PB — patient-blind, PC — placebo-controlled,
PG - parallel group, PS - pilot study, R — randomized, RC — reference-controlled, RCS — retrospective cross-sectional, RS - retrospective, S — surveillance, SB — single-blind, SC - single-center,
U — uncontrolled, UP — unpublished, VC — vehicle-controlled.
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Clinical Studies on Flax (Linum usitatissimum L.) (cont)

Other
Author/Year Subject Design Duration Dosage Preparation Results/Conclusion
Demark- Prostate PS Average 34 30 g flaxseed = Alena™ This study with and without a low-fat diet supplement-
Wahnefried, cancer n=25 days (21-77 meal ed with flax showed significant decrease in total testos-
2001 men with days) (3 rounded terone (p<0.001), lower cell proliferation rates, and
prostate Tblsp.) higher apoptosis rates associated with short-term
cancer dietary intervention and flaxseed. PSA levels decreased
(mean age 64 among men who had biopsy Gleason sums of 6 or less
years) and continued to rise among men with higher Gleason
sums (despite evidence of lower rates of proliferation
and higher rates of apoptosis).
Arjmandi et Osteoporosis R, DB, CO 6 weeks treat- 38 g/day Flaxseed or Flaxseed treatment significantly lowered tartrate
al., 1998b n=38 ment followed sunflower resistant acid phosphatase activity in serum (a marker
healthy, non- by 2-week seed (control) of bone resorption) (p<0.05). No effect on insulin-like
smoking, post- wash-out baked in growth factor and insulin-like growth factor protein-3
menopausal followed by 6 muffins and concentration (serum bone-specific). No effect on total
women not weeks of bread alkaline phosphatase activity (marker of bone forma-
receiving hor- = treatment tion), and 17b estradiol levels. Tendency to decrease uri-
mone replace- nary excretions of both hydrooxyproline and calcium.
ment therapy Flaxseed may not enhance bone formation, but may
(mean age slow down the rate of bone resorption.
56.3 years)
Caughey et al., Effect on Cm, PG 2 months 13.7 g/day Flaxseed oil Vegetable oils rich in n-3 fatty acids inhibit TNF-alpha
1996 cytokine n=15 ALA or 9 and flaxseed and IL-|-betasynthesis. This finding is significant, as these
production healthy gl/day fish oil il plus butter factors are implicated in inflammatory rheumatoid
subjects (l.62¢g spread arthritis (p<0.05) and atherosclerosis (p<0.05).
(ages 2444 EPA/day and as dietary
years) 1.08 g substitutions
DHA/day) vs. sunflower
oil
McManus et Non-insulin R, DB, CO 3 months 35 mg/kg/day  Flaxseed oil Neither oil significantly affected glycemic control or
al,, 1996 dependent n=I1 capsules or insulin secretion.
diabetes (mean age olive oil
61.8 years) (control)
Clark et al., Lupus (e} 17 weeks Weeks |—4: Crude Flaxseed was well-tolerated at 15 and 30 g/day, but not
1995 nephritis n=9 15 g/day; flaxseed well-tolerated at 45 g/day. Total and LDL cholesterol
subjects with Weeks 5-8: levels and whole blood viscosity decreased significantly
documented 15 g 2xday; with 30 g/day. Reduction of serum creatine with 30 g
systemic lupus Weeks 9-12: and 45 g/day. Increase in creatinine clearance with 15 g
erythemato- 15 g 3xday; and 30 g/day.
sus, history of Followed by
positive ANA, 5-week wash-
and with pro- out period.
teinuria >|
g/24 hours
Nordstrom et Rheumatoid R, DB, PC 3 months 30 g/day Flaxseed oil No statistical alterations or effects were found.
al., 1995 arthritis n=22 or safflower Concluded supplementation may have been for too
(mean age oil (control) short of a term, or low intake of zinc impaired EFA
treatment conversion.
group, 51
years; mean
age control
group, 53
years)
Cunnane et Nutritional R,CO I month 50 g/day Muffins with Significant reduction in total cholesterol (p<0.05) and
al., 1995 status n=10 milled LDL cholesterol (p<0.05) with flaxseed. No change in
healthy non- flaxseed or HDL cholesterol or triglycerides. Increased number of
smokers muffins with- bowel movements (p<0.05) with flaxseed.
(mean age 25 out flaxseed
years)

KEY: C - controlled, CC — case-control, CH — cohort, Cl — confidence interval, Cm — comparison, CO — crossover, CS — cross-sectional, DB — double-blind, E — epidemiological, LC — longitudinal
cohort, MA — meta-analysis, MC — multi-center, n — number of patients, O — open, OB — observational, OL — open label, OR — odds ratio, P — prospective, PB — patient-blind, PC — placebo-controlled,
PG - parallel group, PS - pilot study, R — randomized, RC — reference-controlled, RCS — retrospective cross-sectional, RS - retrospective, S — surveillance, SB — single-blind, SC — single-center,
U — uncontrolled, UP — unpublished, VC — vehicle-controlled.
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