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ABSTRACT 

The current review aimed to provide a comprehensive overview of Bioactive compounds and pharmacological uses, of Linum 
usitatissimum, and to list its significant therapeutic benefits. From various studies, researchers specified the pharmacological 
properties of flaxseed. The phytoconstituents like lignan and α linolenic acid are the richest of flaxseeds. It is also a chief source for 
soluble fiber, high-quality protein, and antioxidants. Its long trip from old era to the 21st century from being a medication in old age 
opened the way for a broad populace. Linolenic acid, linoleic acid, lignans, polysaccharides cyclic peptides, alkaloids, cadmium and 
cyanogenic glycosides were some of the biologically active chemicals and elements. Flaxseed extracts containing lignan or β linolenic 
acid were often the focus of biological and clinical research. Some beneficial outcomes for health include decreasing cardiovascular 
illnesses, atherosclerosis, diabetes, cancer and arthritis, osteoporosis, and autoimmune illnesses, as well as neuroscience. Some 
Proteins present in flaxseed helps in prevention and cure for cardiovascular disease and reinforce the immune system. This present 
review focuses briefly on a pharmacological properties and laboratory outcomes of flaxseed diet.  

Keywords: Linum usitatissimum, α-linolenic acid, soluble fiber, high-quality protein, antioxidants, lignans, Linolenic acid, cyclic 
peptides, alkaloids, polysaccharides, cadmium, cyanogenic glycosides, cardiovascular illnesses, atherosclerosis, diabetes, cancer and 
arthritis, osteoporosis, autoimmune illnesses. 
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INTRODUCTION 

he world’s oldest harvesting plants include Flax plant 
as the main crop as it is growing widely from the 
dawn of civilization. The Scientific name, Linum 

usitatissimum for flaxseed belongs to Latin origin, which 
indicates "extremely beneficial." Flax was firstly presented 
to the United States by colonists, who used to design 
clothes with this fiber.  Commercially, most of the 
components of the flaxseed plant are utilized, either 
directly or after processing.  The stem part of plant 
produces high-value fibers with excellent strength and 
sturdiness. Until the 1990s, flax was mostly used to make 
textiles and paper, though oil of flax seed and its by 
products are utilized for feeding animals. There is a little 
distinction between the words linseed and flaxseed.  
Flaxseed is the one used to call flaxseed whenever people 
consuming as food, whereas linseed is the one used to call 
when it is used in industry or for feedstuff. All of these 
possible health advantages associated with certain of its 
biologically active constituents, flaxseed has been the 
subject of considerable study in the area of food and 
disease research during the last two decades.  

Plant Taxonomy 

Kingdom: Plantae   

Division: Angiosperm  

Class: Eudicots  

Sub-class: Rosids  

Order: Malpighiales  

Family: Linaceae  

Genus: Linum  

Species: usitatissimum                                              

 

Figure 1: Whole plant Linum usitatissimum 
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Flax (Linum usitatissimum L.), is the earliest cultivated 
plant, is a member of the Linaceae family. It's a blue 
blooming annual plant with little flat seeds that range in 
color from golden yellow to reddish-brown.  Flaxseed has 
a crisp texture and a nutty flavour. Linseed is another name 
for flaxseed. Flax is farmed as a commercial or subsistence 
crop in more than 30 nations around the globe, including 
all five  

continents. Canada is the world's leading flaxseed grower 
and exporter. 1India, China, the United States, and Ethiopia 
are all major flaxseed producers. India is the top flaxseed 
producer worldwide in terms of acreage, accounting 
totally for 23.8 %, and in terms of production it is third 
place, accounting for 10.2 percent of global production.2 

Flaxseed is mostly grown in Madhya Pradesh and 
Maharashtra in India.  

MORPHOLOGY 

Flax plant is a summer annual erect plant with a tap root 
that grows 20 to 150 cm tall. The blooms are borne in 
panicle-like inflorescences and are apical.  

Leaves: Leaves show Alternate venation, shape of the leaf 
is linear to linear-lanceolate, 15-55 mm long x 3-13 mm 
wide leaves. 

Fruit: The fruits are spherical, dry capsules with a diameter 
of 5-9 mm and a seed count of 10 in every huge-seeded oil 
variant and a smaller amount in fiber kinds.  

Seeds: Linseeds are oval in shape and are 3.3-5 mm in 
length.1000 seeds weigh anything between 4 and 13 g. 
Yellow, olive-colour or dark brown coloured seeds are 
found. Oil and protein are abundant in the endosperm and 
cotyledons of linseeds from oil variants. The predominant 
storage type of oil in the endosperm and cotyledons is 
minute membrane-bound oil structures identified as 
oleosomes. CLs are found in oleosomes, which may be 
isolated from other seed components .3  

Common Names 

Flaxseed, Linseed, Lint Bells (English), La Graine de lin 
(French), Semilla de lino (Spanish), Semi di lino (Italian), 
Budhur alkithaan (Arabic), Amani (Japanese), Amassi 
(Korean), Atasi, Uma (Sanskrit), Alsi, Tisi (Hindi), Javas, 
Alshi (Marathi), Mashina (Bengali), Hu ma (Chinese). 

Nutritional Value  

Abundant levels of, dietary fiber, high-quality protein, 
alpha-linolenic acid (ALA) and phytoestrogens, it has 
become a popular nutritious meal. Flaxseeds have a 55 % 
ALA, 35% fiber and 28–30 % protein content. 4 Flaxseed 
includes a significant amount of both soluble and insoluble 
fiber that is 20 percent insoluble fiber and 9 percent 
soluble fiber, respectively. Flaxseed meal contains 
necessary amino acids that are comparable in content and 
composition to those found in soybean.  

 

 

Nutritional composition of flaxseed  

 

Morris 2007; Gopalan et al. 2004; Payne 2000  

Flaxseed as a dietary supplement  

1. It's a versatile component that may be found in a 
variety of foods.  

2. One egg can be replaced with 15g of powdered 
flaxseed in 45ml of water 

3. Flax seeds can be used in variety of baked goods.  

4. In the case of salad dressings, gum of flax seed 
(0.45% w/w) can be used to stabilize the emulsion.5  

5. Flaxseed is also utilized in the feed of animals to rise 
the nutritional quality of the fat and meant 
produced by the animals. Commercially accessible 
omega-3 fortified eggs and pig products are 
currently accessible.6  

6. After 6 months of storage, peroxide levels in bread 
produced with flaxseed oil cake at 10% and 15% 
were significantly below the threshold limits.7  

7. This is identified as a good aborticide by Ibn al-Baitar, 
who mentioned Dioscorides as saying that mixing it 
with black pepper and honey enhances sexual desire.  

8. Linseed poultice is used to treat gouty and rheumatic 
swellings, as well as coughs and colds when 
combined with honey.  

9. The oil is used to treat pleurisy, pneumonia, and 
arthritis, as well as other exterior and interior 
inflammations.  

10. Seeds have been utilized to treat IBD in traditional 
Iranian medicine. 
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Bioactive compounds  

Lignans, Linolenic acid, cyclic peptides, alkaloids, 
polysaccharides, cyanogenic glycosides, phenolics phytic 
acid, linatine, trypsin inhibitor, lignans (phytoestrogens), 
minerals, cadmium vitamins and selenium are just a few of 
the biologically active chemicals and components found in 
flaxseed.8  

Therapeutic uses of flaxseed  

1. Flax is good for your colon. It contains anti-cancer 
qualities and reduces the risk of constipation by acting 
as a lubricant and a extraordinary source with fiber.  

2. Flaxseed supplements can help to improve immunity. 
In one research, school children who took not more 
than a teaspoon of flax oil per day had rarer and milder 
illnesses in respiratory track than school children who 
did not take flax oil.  

3. Flax is good for your heart and circulatory system. 
Omega-3 fatty acids at ultra-high concentrations 
reduce LDL (bad) cholesterol levels. Essential fatty 
acids can also be found in fish oils and algae.  

4. Flax contains lipids that are forerunners to mind 
development. This is exclusively critical throughout 
different stages of life when a infants brain develops 
the fastest, such as through pregnancy and early 
childhood. During pregnancy and nursing, a wise 
mother should consider adding a spoonful of flax oil to 
her regular diet.  

5. Flax is good for your skin. Flax oil has been utilized as 
a dietary supplement in my patients with dry skin, skin 
that is particularly sun-sensitive or eczema 

6. Flax fat has slimming properties. Essential fatty acids-
rich lipids, such as flax, boost the body's metabolic 
rate, assisting in the burning of extra, harmful fats. 
When you eat the proper sort of fat, your body has a 
higher chance of storing the proper quantity of fat. 
This is known as thermogenesis, a process in which 
essential fatty acids, particularly gamma-linolenic 
acid, trigger specialized fat cells throughout the body 
(known as brown fat) to kick into high gear and burn 
additional fat (GLA).  

7. Flax may help to alleviate the symptoms of diabetes 
by regulating blood sugar levels.  

Flax seed's pharmacology  

Flaxseed has newly received interest in the field heart and 
blood vessel disease since it is the highest known source of 
both Alpha-linolenic acid (ALA) and phytoestrogen lignans, 
as well as having a high content of soluble fiber. Flaxseed 
is made up of a variety of chemical components, the 
processes of which are still being discovered. Different 
qualities of the plant, seed, oil, and specific plant 
components have been assigned in studies. 
Polyunsaturated lipids such as linoleic acid and ALA are 
found in plant seeds and oil. Monounsaturated fatty acids, 

such as oleic acid, are also present. Both ALA and linoleic 
acid are necessary fatty acids, which means they cannot be 
manufactured in the human body and necessity be 
obtained through dietary sources.9 ALA is a predecessor to 
EPA,10and flaxseed consumption has been found to 
enhance cellular EPA levels linearly. 11 The linoleic 
component of flaxseed, on the other hand, is said to be 
capable of inhibiting the conversion of ALA to EPA.11 

Flaxseed contains a high concentration of lignan 
secoisolariciresinol diglycoside secoisolariciresinol 
diglycoside (SDG). 12 Flaxseed contains trace amounts of 
the lignan matairesinol. Colonic bacteria can transform 
SDG and matairesinol into ‘mammalian lignans' like 
enterodiol and enterolactone. 12  

Protective impact on the cardiovascular system  

Flaxseed has been demonstrated in human trials to lower 
blood total and low-density lipoprotein cholesterol levels, 
minimize absorption of postprandial glucose, lower certain 
indicators of swelling, and elevate serum levels of the 
omega-3 fatty acids ALA and eicosapentaenoic acid. The 
cardioprotective long-chain n-3 fatty acids are naturally 
produced from alpha-linolenic acid. Isoproterenol 
injections under the skin caused myocardial infarction in 
rats, according to one research. However, giving flaxseed 
to neglected rats improved their ECG pattern and 
biochemical enzyme profiles, indicating that linseed oil can 
be used to prevent cardiovascular disorders. 13  

Anti-arrhythmic properties  

Scientific evaluations reveal that ALA and omega-3 fatty 
acids found in flaxseeds may have an antiarrhythmic 
effect. 14DHA and EPA, but not ALA, was observed to 
increase antiarrhythmic effects in a concentration-
dependent manner in another investigation.15In both men 
and women, higher dietary linolenic acid consumption has 
been linked to a lower incidence of unusually protracted 
repolarization.16  

Activity on Blood constituents  

Effects on coagulation and platelets, the available 
evidence on flaxseed's effects on platelet function are 
contradictory. Flaxseed differs from oils extracted from 
fishes as it includes up to 20% omega-6- fatty acids and its 
omega-3 fatty acids must be transformed into 
eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA). Flaxseed oil reduced collagen-stimulated platelet 
aggregation and bleeding time in two trials comparing it to 
a linoleic acid control (one research in healthy 
individuals(N=11) and one research in patient role with 
rheumatoidarthritis (N=22)).17  

Urinary tract activity  

The therapeutic effect of dietary flaxseed lignan extract 
was equivalent to that of routinely used intervention drugs 
such as 1A-adrenoceptor blockers and 5-reductase 
inhibitors in BPH individuals.18  
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Effects on the mind  

Flaxseed improved animal growth and brain development, 
which might be explained by enhanced omega-3 
absorption into these tissues.19  

Natural treatment of bowel syndrome  

Cunnane et al. (1995) examined the consequence of eating 
50 grams of flaxseed each day for four weeks on a variety 
of nutrition indicators in ten young healthy people. GI 
motility, constipation, hypocholesterolemic impact, 
glucose tolerance and fermentation are all effects of flax 
fiber that have been thoroughly reported in many reviews 
and papers.20  

Anti‐ulcer effect  

In the stomachs of guinea pigs and mice, a water extract of 
whole flaxseed showed a substantial spasmolytic effect 
and a shielding effect against experimental ulcerogenesis 
(p 0.01), with effects increasing mutually with increasing 
soaking time.21  

Antidiabetic properties  

Anti-diabetic properties Flaxseed contains lignans, dietary 
fibers, and omega-3 fatty acids, all of which have been 
shown to reduce the incidence of diabetes.22 The 
phosphoenolpyruvate carboxykinase gene, which codes 
for a major enzyme involved in glucose production in the 
liver, has been found to be inhibited by flaxseed lignan 
SDG. 23 The addition of 10 g flaxseed powder to the diet of 
type 2 diabetes for a month dropped fasting blood glucose 
by 19.7% and glycated hemoglobin by 15.6%.24 It might be 
because flaxseed has a lower glycemic carbohydrate level 
and a greater dietary fiber content. Numerous small 
studies employing a fasting glucose tolerance 
methodology have revealed that women who consume 
flaxseed had lower postprandial blood glucose levels.25  

Effects of hormones  

Effects of hormones Plant lignans are abundant in flaxseed 
(not flaxseed oil) .26 Flaxseed and its lignans have been 
suggested to have powerful antiestrogenic effects on 
estrogen receptor-positive breast cancer.27 Flaxseed has a 
high concentration of the lignan secoisolariciresinol 
diglycoside (SDG).28 Enterlactone and enterodiol (absorbed 
from  flaxseed in the intestine) may block aromatase, 5-
alpha-reductase, and 17-beta hydroxysteroid 
dehydrogenase activity, thereby lowering the risk of 
prostate, breast, and  other hormone-sensitive 
malignancies .29  

Antioxidant properties  

Omega-3 fatty acids have been demonstrated as they can 
reduce the synthesis of interleukin-1, tumour necrosis 
factor, and leukotriene B4 (LTB4) in neutrophils and 
monocytes, as well as oxygen-free radicals.30 Lignans can 
operate as platelet-activating factor receptor opponents, 
preventing neutrophils from producing oxygen free 
radicals 31 SDG, a flaxseed lignan, has been discovered to 

possess antioxidant characteristics.32  

Inflammation/Immune Function Effect  

Because of the inclusion of EPA and docosahexaenoic acid, 
which decrease neutrophil inflammatory responses in 
humans, flaxseed and flaxseed oil may have anti-
inflammatory qualities.33These abilities might possibly be 
due to the inactivation of LTA (leukotriene) epoxide 
hydrolase, which reduces LB4 and platelet-activating 
factor-stimulated chemotaxis by inhibiting the production 
of inositol trisphosphate by the phosphatidylinositol-
selective phospholipase C. It has been discovered that ALA 
reduces arachidonic acid synthesis, resulting in a reduction 
in inflammation.34 Cell-mediated immunity/T-cell function 
may be suppressed by ALA without compromising humoral 
immunity/B-cell activity (made known in immune-
compromised ill-patients)   

Laxative effect  

Due to stretch reflexes, flaxseed (not flaxseed oil) may 
have laxative properties by raising volume and inducing 
peristalsis. Flaxseed appears to be unaffected by stomach 
acid or alkaline conditions in the intestine. Flaxseed has 
also been suggested to coat and preserve the mucosa of 
the intestine.  

Effect on lipid levels  

Flaxseed fiber, which covers D-xylose, L-rhamnose, L-
galactose, D-galacturonic acid, and galactose, is thought to 
have lipid-lowering properties .35 Defatted flax seed (equal 
to the fiber component of flaxseed) has been shown to 
dramatically lower total cholesterol, low-density 
lipoproteins (LDLs), and triglycerides. It has been claimed 
that the fiber part of flaxseed has lipid-lowering properties 
through extending stomach emptying time, modifying 
transit time, interfering with bulk-phase fat transport, and 
boosting bile acid elimination. Flaxseed is considered to 
help prevent the formation of atherosclerotic plaques due 
to the antioxidant effects of lignans and omega-3 fatty 
acids .30  

Effects on the kidneys  

Flaxseed enhances citrate excretion and decreases 
histologic damage in rats with polycystic kidney disease. 36  

In a mouse model of lupus nephritis, a 14-week diet 
complemented with 15% flaxseed delays the onset of 
proteinuria and considerably lowers mortality.37 The anti-
inflammatory capabilities of 3 fatty acids have been 
established in studies to protect kidneys in contrast to 
injury in adults. In animal models, PUFA supplementation 
was found to diminish renal inflammation and fibrosis. 
Increased dietary consumption of long-chain -3 PUFA was 
inversely linked with the incidence of CKD, according to 
Baggio et al. 2005 and Gopinath et al. (2011).38 Long-term 
omega-3 fatty acid supplementation was linked to a 
Considerable drop in systolic and diastolic blood pressure, 
according to Cicero et al. (2010).  Because hypertension is 
a risk factor for CKD, the effect of long-chain n-3 PUFA on 
blood pressure might represent a method by which it 
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protects the kidneys .39  

Laboratory data for flaxseed diet  

• Alkaline phosphatase: Using flax seed (rather than 
flaxseed oil) may lower alkaline phosphate levels. sixty 
.40  

• Bleeding time: Flaxseed or flaxseed oil might prolong 
bleeding.41  

• Haematocrit, haemoglobin: Flaxseed (not flaxseed oil) 
has been shown to boost red blood cell count in 
animals.40  

• Serum glucose: A case series demonstrating 
hyperglycaemia correlated to the ingestion of omega-
3 fatty acids (which are contained in flaxseed)43 
suggests that flaxseed consumption may cause 
hyperglycaemia. However, a tiny case study indicated 
that flaxseed (50g) had no effect on postprandial 
glucose levels. 42  

• Serum lipids: Flaxseed or flaxseed oil consumption 
may lower total cholesterol levels35, whereas flaxseed 
consumption may lower LDL levels. Although some 
animal studies reveal increases in triglycerides40, 
human and animal evidence suggest flax seed has 
triglyceride-lowering properties31. Other human 
research has shown no differences. 43  

• Serum testosterone, luteinizing hormone (LH)- 
Flaxseed (flaxseed oil) may theoretically raise serum 
LH or testosterone levels.44 

REFERENCES   

1. Oomah BD. Flaxseed as a functional source. Journal of the Science 
of Food and Agriculture.2001; 81(9): 889-894. Doi: 
10.1002/jsfa.898. 

2. Singh KK, Mridula D, Rehal J, Barnwal P. Flaxseed: a potential 
source of food, feed and fiber. Crit Rev Food Sci 
Nutr.2011;51(3):210-22. Doi: 10.1080/10408390903537241. 
PMID: 21390942. 

3. Youn Young Shim, Bo Gui, Paul G. Arnison, Yong Wang, Martin J.T. 
Reaney. Flaxseed (Linum usitatissimum L.) bioactive compounds, 
and peptide nomenclature: A review. Trends in Food Science & 
Technology.2014; 38(1): 5-20. Doi: 10.1016/j.tifs.2014.03.011. 

4. Carter JF. Potential of flaxseeds and flaxseed oil in baked goods and 
other products in a human nutrition. Cereal Foods World.1993; 
38:754–759. 

5.  Stewart S. and Mazza. G, “Effect of flaxseed gum on quality and 
stability of a model salad dressing.” Journal of Food 
Quality.2007;23(4):373-390. Doi:10.1111/j.1745-
4557.2000.tb00565.x. 

6.  Kassis NM, Gigliotti JC, Beamer SK, Tou JC, Jaczynski J. 
Characterization of lipids and antioxidant capacity of novel 
nutraceutical egg products developed with omega-3-rich oils. J Sci 
FoodAgric. 2012 ;92(1):66-73. Doi: 10.1002/jsfa.4542. 

7. OGUNRONBI, O., JOOSTE, P. JOHANNES, ABU, J. ONEH, & VAN DER 
MERWE, B. Chemical composition, storage stability and effect of 
cold-pressed flaxseed oil cake inclusion on bread quality. Journal of 
food processing and preservation.2011: 35(1): 64-79. Doi: 
10.1111/j.1745-4549.2009.00452.x 

8. Thompson LU, Cunnane SC. Flaxseed in human nutrition. J Sci Food 
Agric.2005; 85(10):1784-1784.  Doi: 10.1002/jsfa.2233 

9. Siguel EN. Essential and trans fatty acid metabolism in health and 
disease. compr ther .1994;20(9):500-10. PMID: 7805367. 

10. Mantzioris E, James MJ, Gibson RA, Cleland LG. Nutritional 
attributes of dietary flaxseed oil. Am J Clin Nutr. 1995;62(4):841-2. 
Doi: 10.1093/ajcn/62.4.841. PMID: 7572718. 

11. Mantzioris E, James MJ, Gibson RA, Cleland LG. Differences exist in 
the relationships between dietary linoleic and alpha-linolenic acids 
and their respective long-chain metabolites. Am J Clin Nutr. 1995 
Feb;61(2):320-4. Doi: 10.1093/ajcn/61.2.320. PMID: 7840069. 

12. Hutchins AM, Martini MC, Olson BA, Thomas W, Slavin JL. Flaxseed 
consumption influences endogenous hormone concentrations in 
postmenopausal women. Nutr Cancer. 2001;39(1):58-65. Doi: 
10.1207/S15327914nc391_8. PMID: 11588903. 

13.  Derbali A, Mnafgui K, Affes M, Derbali F, Hajji R, Gharsallah N, 
Allouche N, El Feki A. Cardioprotective effect of linseed oil against 
isoproterenol-induced myocardial infarction in Wistar rats: a 
biochemical and electrocardiographic study. J Physiol Biochem. 
2015 Jun;71(2):281-8. Doi: 10.1007/s13105-015-0411-2. PMID: 
25910460. 

14. Matthan NR, Jordan H, Chung M, Lichtenstein AH, Lathrop DA, Lau 
J. A systematic review and meta-analysis of the impact of omega-3 
fatty acids on selected arrhythmia outcomes in animal models. 
Metabolism. 2005;54(12):1557-
65.Doi:10.1016/j.metabol.2005.05.026. PMID: 16311086. 

15. Dhein S, Michaelis B, Mohr FW. Antiarrhythmic and 
electrophysiological effects of long-chain omega-3 
polyunsaturated fatty acids. Naunyn Schmiedebergs Arch 
Pharmacol. 2005 Mar;371(3):202-211. Doi: 10.1007/s00210-005-
1024-z. Epub 2005 Apr 15. PMID: 15900514. 

16. Djoussé L, Folsom AR, Province MA, Hunt SC, Ellison RC; National 
Heart, Lung, and Blood Institute Family Heart Study. Dietary 
linolenic acid and carotid atherosclerosis: the National Heart, Lung, 
and Blood Institute Family Heart Study. Am J Clin Nutr. 2003 
Apr;77(4):819-25. Doi: 10.1093/ajcn/77.4.819. PMID: 12663278. 

17. Nordström DC, Honkanen VE, Nasu Y, Antila E, Friman C, Konttinen 
YT. Alpha-linolenic acid in the treatment of rheumatoid arthritis. A 
double-blind, placebo-controlled and randomized study: flaxseed 
vs. safflower seed. Rheumatol Int. 1995;14(6):231-4. doi: 
10.1007/BF00262088. PMID: 7597378. 

18. Zhang W, Wang X, Liu Y, Tian H, Flickinger B, Empie MW, Sun SZ. 
Effects of dietary flaxseed lignan extract on symptoms of benign 
prostatic hyperplasia. J Med Food. 2008 Jun;11(2):207-14. Doi: 
10.1089/jmf.2007.602. PMID: 18358071. 

19. Ferreira Costa Leite CD, Calvi Lenzi de Almeida K, Guzmán-Silva MA, 
Azevedo de Meneses J, Teles Boaventura G. Flaxseed and its 
contribution to body growth and brain of Wistar rats during 
childhood and adolescence. Nutr Hosp. 2011 Mar-Apr;26(2):415-
20. Doi: 10.1590/S0212-16112011000200026. PMID: 21666983. 

20. Kristensen M, Savorani F, Christensen S, Engelsen SB, Bügel S, 
Toubro S, Tetens I, Astrup A. Flaxseed dietary fibers suppress 
postprandial lipemia and appetite sensation in young men. Nutr 
Metab Cardiovasc Dis. 2013 Feb;23(2):136-43. doi: 
10.1016/j.numecd.2011.03.004. Epub 2011 Jul 29. PMID: 
21802266. 

21. Shek LP, Chong MF, Lim JY, Soh SE, Chong YS. Role of dietary long-
chain polyunsaturated fatty acids in infant allergies and respiratory 
diseases. Clin Dev Immunol. 2012;2012:730568.Doi: 
10.1155/2012/730568. PMID: 23049602; PMCID: PMC3461300. 

22. Adlercreutz H. Lignans and human health. Crit Rev Clin Lab Sci. 
2007;44(5-6):483-525. Doi: 10.1080/10408360701612942. PMID: 
17943494. 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
http://dx.doi.org/10.1111/j.1745-4549.2009.00452.x
https://doi.org/10.1002/jsfa.2233


Int. J. Pharm. Sci. Rev. Res., 70(1), September - October 2021; Article No. 13, Pages: 100-105                                            ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

105 

23. Zhang J. Suppression of phosphoenolpyruvate carboxykinase gene 
expression by reduced endogenous glutathione level. Biochim 
Biophys Acta. 2007 Oct;1772(10):1175-81. Doi: 
10.1016/j.bbadis.2007.10.001. Epub 2007 Oct 9. PMID: 17964299. 

24. Mani UV, Mani I, Biswas M, Kumar SN. An open-label study on the 
effect of flax seed powder (Linum usitatissimum) supplementation 
in the management of diabetes mellitus. J Diet Suppl. 2011 
Sep;8(3):257-65. Doi: 10.3109/19390211.2011.593615. Epub 2011 
Jul 15. PMID: 22432725. 

25. Cunnane SC, Hamadeh MJ, Liede AC, Thompson LU, Wolever TM, 
Jenkins DJ. Nutritional attributes of traditional flaxseed in healthy 
young adults. Am J Clin Nutr. 1995 Jan;61(1):62-8. Doi: 
10.1093/ajcn/61.1.62. PMID: 7825540. 

26. Prasad K. Reduction of serum cholesterol and 
hypercholesterolemic atherosclerosis in rabbits by 
secoisolariciresinol diglucoside isolated from flaxseed. Circulation. 
1999 Mar 16;99(10):1355-62. Doi: 10.1161/01.cir.99.10.1355. 
PMID: 10077521. 

27. Bergman Jungeström M, Thompson LU, Dabrosin C. Flaxseed and 
its lignans inhibit estradiol-induced growth, angiogenesis, and 
secretion of vascular endothelial growth factor in human breast 
cancer xenografts in vivo. Clin Cancer Res. 2007 Feb 1;13(3):1061-
7. doi: 10.1158/1078-0432.CCR-06-1651. PMID: 17289903. 

28. Hutchins AM, Martini MC, Olson BA, Thomas W, Slavin JL. Flaxseed 
consumption influences endogenous hormone concentrations in 
postmenopausal women. Nutr Cancer. 2001;39(1):58-65. Doi: 
10.1207/S15327914nc391_8. PMID: 11588903. 

29. Dugani A, Auzzi A, Naas F, Megwez S. Effects of the oil and mucilage 
from flaxseed (linum usitatissimum) on gastric lesions induced by 
ethanol in rats. Libyan J Med. 2008;3(4):166-169. Published 2008 
Dec 1. doi:10.4176/080612. 

30. Prasad K. Dietary flax seed in prevention of hypercholesterolemic 
atherosclerosis. Atherosclerosis. 1997 Jul 11;132(1):69-76. Doi: 
10.1016/s0021-9150(97)06110-8. PMID: 9247361. 

31. Prasad K, Mantha SV, Muir AD, Westcott ND. Reduction of 
hypercholesterolemic atherosclerosis by CDC-flaxseed with very 
low alpha-linolenic acid. Atherosclerosis. 1998 Feb;136(2):367-75. 
Doi: 10.1016/s0021-9150(97)00239-6. PMID: 9543108. 

32. Prasad K. Reduction of serum cholesterol and 
hypercholesterolemic atherosclerosis in rabbits by 
secoisolariciresinol diglucoside isolated from flaxseed. Circulation. 
1999 Mar 16;99(10):1355-62. Doi: 10.1161/01.cir.99.10.1355. 
PMID: 10077521. 

33. Sperling RI, Benincaso AI, Knoell CT, Larkin JK, Austen KF, Robinson 
DR. Dietary omega-3 polyunsaturated fatty acids inhibit 
phosphoinositide formation and chemotaxis in neutrophils. J Clin 
Invest. 1993 Feb;91(2):651-60. Doi: 10.1172/JCI116245. PMID: 
8381824; PMCID: PMC288002. 

34. Wagner W, Nootbaar-Wagner U. Prophylactic treatment of 
migraine with gamma-linolenic and alpha-linolenic acids. 

Cephalalgia. 1997 Apr;17(2):127-30; discussion 102. Doi: 
10.1046/j.1468-2982.1997.1702127.x. PMID: 9137851. 

35. Touré A, Xueming X. Flaxseed Lignans: Source, Biosynthesis, 
Metabolism, Antioxidant Activity, Bio-Active Components, and 
Health Benefits. Compr Rev Food Sci Food Saf. 2010 May;9(3):261-
269. Doi: 10.1111/j.1541-4337.2009.00105.x. PMID: 33467817. 

36. Ogborn MR, Nitschmann E, Bankovic-Calic N, Buist R, Peeling J. The 
effect of dietary flaxseed supplementation on organic anion and 
osmolyte content and excretion in rat polycystic kidney disease. 
Biochem Cell Biol. 1998;76(2-3):553-9. Doi: 10.1139/bcb-76-2-3-
553. PMID: 9923725. 

37. Hall AV, Parbtani A, Clark WF, Spanner E, Keeney M, Chin-Yee I, 
Philbrick DJ, Holub BJ. Abrogation of MRL/lpr lupus nephritis by 
dietary flaxseed. Am J Kidney Dis. 1993 Aug;22(2):326-32. Doi: 
10.1016/s0272-6386(12)70326-8. PMID: 8352261. 

38. Baggio B, Musacchio E, Priante G. Polyunsaturated fatty acids and 
renal fibrosis: pathophysiologic link and potential clinical 
implications. J Nephrol. 2005 Jul-Aug;18(4):362-7. PMID: 
16245238. 

39. Cicero AF, Derosa G, Di Gregori V, Bove M, Gaddi AV, Borghi C. 
Omega 3 polyunsaturated fatty acids supplementation and blood 
pressure levels in hypertriglyceridemic patients with untreated 
normal-high blood pressure and with or without metabolic 
syndrome: a retrospective study. Clin Exp Hypertens. 2010 
Jan;32(2):137-44. Doi: 10.3109/10641960903254448. PMID: 
20374188. 

40. Babu US, Mitchell GV, Wiesenfeld P, Jenkins MY, Gowda H. 
Nutritional and hematological impact of dietary flaxseed and 
defatted flaxseed meal in rats. Int J Food Sci Nutr. 2000 
Mar;51(2):109-17. Doi: 10.1080/096374800100804. PMID: 
10953754. 

41. Nordström DC, Honkanen VE, Nasu Y, Antila E, Friman C, Konttinen 
YT. Alpha-linolenic acid in the treatment of rheumatoid arthritis. A 
double-blind, placebo-controlled and randomized study: flaxseed 
vs. safflower seed. Rheumatol Int. 1995;14(6):231-4. Doi: 
10.1007/BF00262088. PMID: 7597378. 

42. Cunnane SC, Ganguli S, Menard C, Liede AC, Hamadeh MJ, Chen ZY, 
Wolever TM, Jenkins DJ. High alpha-linolenic acid flaxseed (Linum 
usitatissimum): some nutritional properties in humans. Br J Nutr. 
1993 Mar;69(2):443-53. Doi: 10.1079/bjn19930046. PMID: 
8098222. 

43. Hallund J, Ravn-Haren G, Bügel S, Tholstrup T, Tetens I. A lignan 
complex isolated from flaxseed does not affect plasma lipid 
concentrations or antioxidant capacity in healthy postmenopausal 
women. J Nutr. 2006 Jan;136(1):112-6. Doi: 10.1093/jn/136.1.112. 
PMID: 16365068. 

44. Sprando RL, Collins TF, Black TN, Olejnik N, Rorie JI, Scott M, 
Wiesenfeld P, Babu US, O'Donnell M. The effect of maternal 
exposure to flaxseed on spermatogenesis in F(1) generation rats. 
Food Chem Toxicol. 2000 Apr;38(4):325-34. Doi: 10.1016/s0278-
6915(99)00165-9. PMID: 10722886. 

 

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article. 

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or 
publication of this article. 

For any question relates to this article, please reach us at: editor@globalresearchonline.net  

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com   

 

 

http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:editor@globalresearchonline.net
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

