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Abstract

Plan: To review on the pharmacological potential of flax seeds

Prologue: Flax oil and flax seeds are being rediscovered as true health foods. They definitely merit being included on any top-ten
list of foods that are good for life. Flax is not a new food. It is actually one of the older and, perhaps, one of the original "health
foods," treasured because of its healing properties throughout the Roman Empire. Flax was one of the original "medicines" used
by Hippocrates. Flax could be dubbed the "forgotten oil." It has fallen out of favor because oil manufacturers have found
nutritious oils to be less profitable.

QOutcome: The very nutrients that give flax its nutritional benefits - essential fatty acids - also give it a short shelf life, making it
more expensive to produce, transport, and store. Besides being the best source of omega 3's, flax oil is a good source of omega 6,
or linoleic acid (LA). Sunflower, safflower, and sesame oil are greater sources of omega 6 fatty acids but they don't contain any
omega-3 fatty acids. Flax oil is 45 to 60 percent the omega-3 fatty acid alphalinolenic acid (ALA). In addition to nutritious fats,
flax seeds contain other nutrients which make eating the whole seed superior to consuming just the extracted oil.
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1. Introduction

Linum usitatissimum (Linn.), commonly known as flaxseed or linseed belongs to the family Linaceae.
The flax plant is not a new crop and is native to West Asia and the Mediterranean. As the source of linen
fiber, flax has been cultivated since at least 5000 BC (Oomah, 2001).Traditionally, flaxseed has been
grown for its oil. Flaxseed has been playing a major role in the field of diet and disease research due to its
potential health benefits associated with high content of a-linolenic acid (ALA)(57%), which is an
essential omega-3-fatty acid and also because of a major lignan, namely secoisolariciresinoldiglucoside
(SDG). Flaxseed is an oilseed that contains about 38—45% oil. ALA content in flax oil is 55-60% and
lignan content in flaxseed is up to 13 mg/g flaxseed (Hallet al., 2006). The lignan SDG is converted by
bacteria in the colon of humans and other animals to enterodiol and enterolactone, referred to as
mammalian lignans.
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These exhibit weak estrogenic activity as they can bind to estrogen receptors on cell membranes (Nesbitt
et al., 1999). The interest in ALA and lignans has opened opportunities """

Flax, Linseed (French: Lin; German: Flachs; Spanish: Lino; Italian: Lino; Portuguese: Linho)
Flax, common name for a family of plants, and for plants of a genus within that family. One species
(Linum usitatissimum) is grown extensively for its fiber and seed. Other species are cultivated as
ornamental plants or for pharmaceuticals. Flax plants range in height from 30 to 100 cm (12 to 40 in) and
have narrow, alternate, lance like leaves. The flowers of most cultivated varieties range in color from

deep to pale shades of blue. Some garden varieties have white, violet, pink, or red blossoms'*"

Flaxseed is also an good source of protein and dietary fibre, accounting for 20% and 28% of the flax
seed, respectively (Hall er al., 2006) Flaxseed has gained much importance in recent times as ethno
medicine due to its wide pharmacological actions. Although its therapeutic potential, as antioxidant,
primarily as hydroxyl radical scavenger, anticancer, antidiabetic antiviral, bactericidal, anti-inflammatory,
and ant atherosclerotic agent is known (Zanwar et al.,2010; Rajesha et al., 2006; Chen et al., 2002;
Prasad, 2000;Collins et al., 2003; Kinniry et al., 2006; Prasad, 1997),very few studies evaluating its
cardio protective potential are presently available (Penumathsa er al., 2008, 2007).

Flax, linseed !

Common name: Flax Latin name: Linum
usitatissimum, Synonyms: Linseed, Common
Flax, Flax Weed, Lint Bells, and Toad Flax
Family: Linaceae Habitat: The plant is native to
the temperate regions of FEurope and Asia.
Description: Flax is a small, herbaceous, annual
plant, growing to 1, 2 meters tall. It has erect,

smooth stem and glaucous green, linear leaves.

Flowers are small, five-petalled, pale blue or bright red in color. Fruits are round, dry capsules filled with
brown seeds. Parts used: Seed,

Useful components: Fixed oil, mucilage, proteins, linamarin, omega-3 fatty Acids, Medicinal use: Flax
seeds are considered to be extremely beneficial for different types of ailments. Used internally, the seeds
are very useful in treatment of constipation and elimination of secretions in the respiratory tract. They are
helpful in cases of bronchitis and colds. Daily use of flax oil protects gastric and urinary membrane. It is
also said that Flax seeds can act as a helpful prevention against angina pectoris and arteriosclerosis. They
can also be helpful in reducing the cholesterol levels. Taken externally, the oil obtained from the seeds is
recognized due to its demulcent and emollient properties. It protects and softens the irritated skin.

Safety: Excessive use of Flax seeds with inadequate water can lead to bowel obstruction. Some herbs
could react with certain medication. Therefore, it is advisable to consult your doctor before consumption
of any herb.

Pharmacological properties of flax seeds: a Review
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A. Traditional Medicinal Uses
Flaxseed as a Poultice for Boils and Skin Abscesses

Roll about 3 tbs. of flaxseed in a 6-inch square of clean, white cloth. Twist either end tightly to contain
the flaxseed. Holding the flax parcel by each of its two ends; dip the middle portion into a small bowl of
boiling water. Wring it out, and place the poultice on the infected area. Cover it with a dry cloth. The
flaxseed retains the heat, providing relief to the infected area. Remove the poultice when it has cooled "
Flaxseed, or linseed, is an ancient grain that may have originated in Egypt. The seeds, oil and seed meal
can be used in many ways. Flaxseeds contain phytoestrogens, which may reduce your risk of breast
cancer and possibly prevent a recurrence. The fibers from the flax plant have been used in linen fabric,
yarns and bandages.

Flax as a Gel for Hair: An Albertan says that when she was young, women used to boil flaxseed in water
and then use the liquid as a setting gel for their hair. It apparently worked very well!

B.Components of flax seed:

Alpha-linolenic acid (ALA), cyanogenic glycosides (linamarin, linustatin, neolinustin), unsaturated fatty
acids (linolenic acid, linoleic acid, oleic acid), soluble flaxseed fiber mucilage (d-Xylose, L-Galactose, L-
Rhamnose, d-galacturonic acid), lignans (secoisolariciresinol diglycoside (SDG)), monoglycerides,
triglycerides, free sterols, sterol esters, hydrocarbons (protein), balast, phenylpropane derivatives.

Components of flaxseed oil:
Alpha-linolenic acid (ALA), unsaturated fatty acids (linolenic acid, linoleic acid, and oleic acid).

C.Components of flax root:

The roots of L. usitatissimum contain measurable concentrations of lignans and isoflavones."’

Overview:

Flaxseed is composed of multiple chemical constituents, the mechanisms of which have not been fully
elucidated. Studies have attributed different properties to the plant, seed, oil, and individual plant
components. The biological activity of flax lignans is often attributed to their conversion to the
mammalian lignans enterolactone and enterodiol.”! However, intermediate compounds generated during
the digestion and metabolism of flax lignans, such as secoisolariciresinol diglycoside (SDG) and its
aglycones and secoisolariciresinol (Seco), may also be the principal bioactive molecule. The plant, seed,
and oil contain polyunsaturated fatty acids (PUFA), including alpha-linolenic acid (ALA) and linoleic
acid. ALA is poorly converted by the human body to eicosapentaenoic acid (EPA) and decosahexaenoic
acid (DHA) in certain populations that lack the enzymatic capacity to do this conversion. !
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Flaxseed also contains monounsaturated fatty acids (MUFAs), such as oleic acid. ALA and linoleic acid
are both essential fatty acids (EFA), meaning they cannot be synthesized by the human body and must be
derived from the diet.®”* ALA is a precursor to EPA”'"" and ingestion of flaxseed has been shown to
increase cellular EPA levels in a linear manner ', However, the linoleic component of flaxseed (an
omega-6 fatty acid) is reportedly capable of antagonizing the conversion of ALA to EPA."" Flaxseed is a
concentrated food source of the lignan SDG. Flaxseed also contains small quantities of the lignan
matairesinol."” SDG and matairesinol can be converted into mammalian lignans such as enterodiol and
enterolactone by colonic bacteria.!'>"!

D.Health-promoting properties of flax

Flax oil, flax seeds, and the omega-3 fatty acids they contain are good for your health. Here are some of
the ways flax helps your body.

1. Flax promotes cardiovascular health. The ultra-high levels of omega-3 fatty acids lower LDL
(bad) cholesterol levels. Fish oils and algae are also good sources of essential fatty acids.

2. Flax promotes colon health. It has anti-cancer properties and, as a natural lubricant and a rich
fiber source, it lowers the risk of constipation.

3. Flax supplements can boost immunity. One study showed that school children supplemented with
less than a teaspoon of flax oil a day had fewer and less severe respiratory infections than
children not supplemented with flax oil.

4. Flax provides fats that are precursors for brain building. This is especially important at the stage
of life when a child's brain grows the fastest, in uterus and during infancy. A prudent mom should
consider supplementing her diet with a daily tablespoon of flax oil during her pregnancy and
while breastfeeding.

5. Flax promotes healthy skin. I have used flax oil as a dietary supplement in my patients who seem
to have dry skin or eczema, or whose skin is particularly sun-sensitive.

6. Flax may lessen the severity of diabetes by stabilizing blood-sugar levels.

7. Flax fat can be slimming. Fats high in essential fatty acids, such as flax, increase the body's
metabolic rate, helping to burn the excess, unhealthy fats in the body. Eating the right kind of fat
gives you a better fighting chance of your body storing the right amount of fats. This is called
thermogenesis , a process in which specialized fat cells throughout the body (called brown fat)
click into high gear and burn more fat when activated by essential fatty acids, especially gamma-
linolenic acid (GLA).

Comparison of Brown and Yellow Flax

Brown and yellow (Omega) varieties of flax are virtually identical in their nutrient content as shown in
Table 1. The nutritional differences between them are small and likely result from differences in growing
conditions. As mentioned previously, seed coat color is determined by the amount of pigment present, a
feature that can be changed through normal plant breeding practices.

Pharmacological properties of flax seeds: a Review
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Consumers can buy brown or yellow flax based on price and appearance of the flax containing food

product, since the nutritional value of brown and yellow flax is similar'*!

Table 1 comparison of brown flax and yellow flax

Constituent Brown flax Yellow flax
/100 g

Protein (% nitrogen x 6.25) 22.3 29.2
Oil/fat 44.4 43.6

% of total fatty acids
Specific fatty acids

Saturated fatty acids 8.7 9.0
Monounsaturated fatty acids 18.0 23.5
Polyunsaturated fatty acids

Alpha-linolenic acid 58.2 509
Linoleic acid 14.6 15.8

The epidemiological, clinical and laboratory data have shown that flax seeds contains many bioactive
products which are beneficial to human in general. Although additional studies are warranted in humans,
compelling evidence supports the health effects and its implications in preventing or reducing the risk of
cardiovascular ailments, strokes, diabetics’ and cancer

Antiarrhythmic effects:

Limited human study and scientific reviews suggest a possible antiarrhythmic effect of ALA and omega-3
fatty acids."®'"'® However, another study found that antiarrhythmic effects were concentration-
dependently enhanced by DHA and EPA, but not by ALA.""' Higher intake of dietary linolenic acid

might be associated with a reduced risk of abnormally prolonged repolarization in men and women.”’

Anticoagulant and antiplatelet effects:

Available data specific to flaxseed (which is unique from fish oil in that it contains up to 20% omega-6
fatty acids and its omega-3 fatty acids must be converted into eicosapentaenoic acid (EPA) and
decosahexaenoic acid (DHA)) are conflicting regarding its effects on platelet function. Two studies
comparing flaxseed oil to a linoleic acid control (one study in healthy volunteers (N=11) and one study in
patients with rheumatoid arthritis (N=22)) reported that flaxseed oil decreased collagen-stimulated
platelet aggregation and bleeding time.**” Use of a flaxseed supplement also decreased thrombin-
stimulated platelet aggregation.” Conversely, a crossover study in which 10 healthy volunteers
consumed both a standardized diet with no supplementation and one supplemented with flaxseed oil
found that flaxseed oil had no effect on bleeding time, prothrombin time, or partial thromboplastin
time.”*
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There are case reports of possible interactions between fish oil and warfarin/aspirin'>**" though a recent
review concludes that available clinical data do not support the existence of any such clinically relevant
interaction *"!

Antidiabetic effects:

Flax has been studied for its effects on blood sugar, but reports are inconclusive. In a case series,
postprandial glucose was reduced by 27% following meals with flaxseed.”®'In a case series including 15
obese patients, Nestel et al. reported that a four-week diet high in alpha-linolenic acid (ALA) (20g from
margarine products based on flax oil) diminished insulin sensitivity™ In men with type 2 diabetes,
ingestion of omega-3 fatty acids (not specific to flax) showed increases in fasting glucose levels and a
22% increase in mixed meal glucose levels.””’

Antilipemic effects:

Proposed lipid-lowering effects of flaxseed (not flaxseed oil) have been attributed to the fiber component
consisting of d-xylose, l-galactose, I-rhamnose, d-galacturonic acid, and galactose.”"! It has been reported
that defatted flaxseed (equivalent to the fiber component of flaxseed) can significantly reduce levels of
total cholesterol and low-density lipoproteins (LDL)’, and triglycerides™”. The fiber portion of flaxseed
has been proposed to exert lipid-lowering effects by enhancing gastric emptying time, altering transit
time, interfering with bulk-phase diffusion of fat and increasing excretion of bile acids. It is thought that
flaxseed may exert a beneficial effect on atherosclerotic plaque formation due to the antioxidant
properties of lignans.”” The results of a mouse study suggest that the lipid lowering effect of flax is not
hepatic mediated and may be at the level of cholesterol absorption and/or bile acid reabsorption.”*!

Antineoplastic effects:

In 2005, flaxseed was one of the most commonly used products for treating breast cancer.”” Flaxseed
contains the highest amount of plant lignans and flaxseed and its defatted meal are the highest producers
of mammalian lignans enterolactone and enterodiol (mean 60,110 + 7,431) compared to other oilseeds,
legume hulls, seaweeds and cereal brans.®The amount of lignan production in processed foods is
generally linearly dependent on the percent of flaxseed in the product.””! Furthermore, several researchers
noted that the breast cancer-modulating effects of phytoestrogens are dependent both on the background
diet, genetic makeup, and on the timing of exposure in the life cycle.”®' The lignan components of
flaxseed are often attributed as the protection against hormone-sensitive cancers via antagonizing estrogen
receptors or inhibiting enzymes involved with the synthesis of sex hormones'**”, or via effects on
epidermal growth factor receptors'*"**' Feeding flaxseed, purified flaxseed lignan or oil to carcinogen
treated rats have been shown to be protective against colon cancer.*>*4>4047]
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Hormonal effects:

Flaxseed (not flaxseed oil) is a rich source of plant lignans.***' Lignans are often referred to as
phytoestrogens, and may possess estrogen receptor agonist or antagonist properties, with unclear effects

on hormone-sensitive cancers such as breast, uterine, and prostate cancer.*”’ It has been proposed that
flaxseed and its lignans have potent antiestrogenic effects on estrogen receptor-positive breast cancer."”

Flaxseed is a concentrated food source of the lignan secoisolariciresinol diglycoside (SDG).!"?

Enterlactone and enterodiol (metabolized from flaxseed in the bowel) may decrease cell proliferation and
inhibit aromatase, 5-alpha-reductase, and 17-beta-hydroxysterioid dehydrogenase activity, which may
offer a reduction in the risk of breast, prostate and other hormone sensitive cancers.""” It has also been
shown that lignans increase sex-hormone-binding globulin synthesis''?' In humans, flaxseed has been
reported to significantly reduce serum levels of 17-beta-estradiol and estrone sulfate and increase
prolactin levels''”, increase the urinary ratio of the two estrogen metabolites 2-hydroxyestrogen and 16

alpha-hydroxyestrone”"**" increase urinary excretion levels of enterodiol and enterolactone”™ and

increase fecal excretion of enterodiol, enterolactone, and matairesinol.”* It has been suggested that
flaxseed has more potent effects on estrogen metabolism than soy."”’
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