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Around the Globe, Type II Diabetes is the most prevalent 

metabolic disorder. The two main causes of its occurrence 

are defects in insulin secretion by pancreatic β-cells or 

insulin-sensitive tissues that are unable to react to insulin 

[1]. Non-insulin-dependent diabetes occurs due to the 

combination of resistance to insulin action or inadequate 

insulin secretion [2]. Diminished or absence of insulin 

causes prolonged glucose intolerance and high blood 

sugar. It is the most ancient disease in human history. From 

the 14th century it is known as black-death [3]. Diabetes is 

one of the biggest worldwide general wellbeing concerns, 

forcing a worldwide weight on general wellbeing as well as 

�nancial turn of events. The prevalence of diabetes has 

expanded in ongoing a very long time in most evolved and 

emerging nations. In developing and developed countries, 

the prevalence of diabetes has expanded in last few 

decades [4]. Prevalence of Diabetes in Pakistan is over 19 

million and 17/1% adult population of Pakistan is currently 

living with Diabetes. On the global scale, 463 million adult 

I N T R O D U C T I O N

DOI: https://doi.org/10.54393/pbmj.v5i3.304
Abbas A et al. ,

Therapeutic Comparison of Flaxseed and Black Seed Supplementation for 
Treatment of Type II Diabetic Patients

¹ The University Institute of Diet and Nutritional Sciences, The University of Lahore, Lahore, Pakistan

Diabetes is one of the most prevailing global health issues.  Genetic factors, obesity, 

environmental factors, poor dietary habits and sedentary lifestyle are the main causes of its 

occurrence that leads to hyperglycemia and insulin resistance. In recent years therapeutic 

effects of dietary �axseed and blackseeds in the management of diabetes have been studied. 

Both possess anti-oxidant, anti-hyperglycemic and anti-in�ammatory properties. 

Secoisolariciresinol diglucoside (SDG) is a lignan present in �axseed that lower the blood 

glucose level and �ber control insulin secretion and its mechanism of action. Thymoquinone 

(TQ) is a bioactive component present in �axseed that controls blood glucose level, and insulin 

secretion and maintains glucose hemostasis. Both seeds are considered as highly acceptable 

with a great safety pro�le in management of type II diabetes. Therefore, this article highlights 

the therapeutic effects of �axseed and blackseed supplementation in the management of type 

II diabetes.
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Figure 1: Pathophysiology of Diabetes [6]

Flaxseed also named linseed or Linum usitassimum 

Flaxseed is a part of Lineaceae family that produce blue 

�owers. Tiny �at seeds are produced by their plants that 

give reddish brown or golden yellow color. Flaxseed have a 

nutty taste and crispy texture. When human consume 

�axseed, they are known as �ax on other hand for industrial 

purpose linseed term is being used [7]. In functional food 



area, �axseed is an important source of phytochemicals. A 

huge amount of α-linolenic acid oil and lignans are present 

in �axseed. It also has high biological value of protein and 

�bers. It is a greatest source of phenolic compounds [8]. 

Flaxseed hold in 40% lipid, 30% �ber and 20% protein. Due 

to different environmental factors chemical composition 

of �axseed also differs. 75% lipid, 16% protein is present in 

cotyledon of seed. That's the reason it is richest source of 

omega 3 fatty acid particularly alpha linolenic acid that 

makes up to 52% of the total fatty acids [9].  Fiber and ALA 

(alpha linolenic acid) are the bioactive components of 

�axseed. Flaxseed can be consumed in different form 

�axseed oil, grounded or in powder form, whole �axseed 

and defatted �axseed meal [10]. Flaxseed possess anti-

oxidative, anti-atherogenic, anti-hyperglycemic, anti-

in�ammatory and anti-hypertensive properties. They also 

improve glycemic control [11]. Insulin secretion and its 

mechanism of action is affected by bioactive components 

and soluble �ber present in �axseed. Flaxseed also 

maintains glucose homeostasis. Flaxseeds also have 

lignans they act as anti-oxidant by killing reactive oxygen 

species and help in anti-cancer mechanism [12]. 

Secoisolariciresinol diglucoside (SDG) is a bioactive 

component in �ax lignan that lowers the blood glucose 

levels and acts as anti-oxidant [13]. Nigella Sativa (NS), is a 

nonwoody plant of family Ranunculaceae. Other names for 

NS are “blackseed'' and “Kalonji''. It is used in food for spices 

and enhancing the taste of food. It is used in different forms 

NS oil and powder. It has been known for centuries for 

treatment of various diseases like GIT disorders, cough, 

fever, diarrhea and bronchitis [14]. Blackseeds are rich in 

unsaturated fatty acids eicosenoic acid, linoleic, oleic acid 

and linolenic acid.  80-84% of fats present in blackseeds 

lower the lipid level in blood [15]. A phytochemical study of 

blackseed revealed that it has 36-28% proteins, �xed oil. 

Alkaloids saponins and essential oils are 0.4-2.5%. The 

�xed oil of blackseeds consists of palmitic acid stearic acid 

and myristic acid [16]. Blackseeds contain amino acid, 

proteins, carbohydrates, �bers, minerals. Alkaloids. 

Flavonoids, saponins, volatile oil (thymoquinone) and 

essential fatty acids (polyunsaturated acids) [17]. 

Thymoquinone (TQ) is the main bioactive ingredient of 

blackseeds. Some other bioactive components are 

carvone, limonine, nigellicine, nigellidine, nigellicimine and 

dithymoquinone [18]. TQ possesses anti-diabetic activity. 

It has potential therapeutic effects in management of 

diabetes by reducing appetite, and intestinal absorption of 

glucose, maintaining blood glucose levels, improving 

glucose tolerance, preserving beta cell integrity and 

inducing insulin secretion form beta cells with low toxicity 

[19]. Recent studies showed that blackseeds have free 

radical killing properties so it lowers oxidative stress. It also 

prevents complications of diabetes by maintaining blood 

glucose levels. Blackseed is also bene�cial for a cancer 

patient as it enhances apoptosis [20]. A Randomized 

controlled trial study was conducted by Andrea M. Hutchins 

et al, to evaluate daily �axseed consumption in overweight 

or obese individuals with pre-diabetes. Total of 25 

overweight, obese men and postmenopausal women with 

pre-diabetes were included in the study. For 12 weeks they 

consumed 0, 13, or 26 g of ground �axseed powder. Results 

showed that glucose decreased on the 13 g intervention 

compared to the 0 g period (P=0.036). Insulin decreased 

during the 13 g intervention but not the 26 g and 0 g periods 

(P=0.021). Results showed that �axseed supplementation 

causes an increase in insulin sensitivity and decrease 

glucose and insulin when incorporated in the diet on daily 

basis in overweight and obese people with pre-diabetes 

[21].  A randomized, double-blind, placebo-controlled, 

cross-over trial was conducted by An Paul et al., to evaluate 

the effects of a �axseed-derived lignan supplement in type 

II diabetic patients. Total 72 type II diabetic patients with a 

history of mild hypercholesterolemia were included in the 

study patients were advised to take 360mg �axseed lignan 

derived capsule per day during washout period of 8 week. 

The duration of study was 12 weeks. HBA1C, insulin 

resistance and in�ammatory markers were evaluated. 

HBA1C was improved in the experimental group as 

compared to control group (P=0.01). This study concluded 

that taking lignan supplementation on daily basis is 

bene�cial for glycemic control in type II diabetic patients 

[22]. A study was conducted by Seham Tharwat et al., to 

determine the effect of supplemented bakery with 

�axseed or �axseed oil on type II diabetic patients. Total 92 

type II diabetic patients were included in the study. 

Patients were divided in 3 groups. 30 patients were 

included in each group. Group 1 received 1350kcal diet. 

Group 2 received diet just like group 1 and also a dose of 

�axseed oil bakery diet. Group 3 received diet plus �axseed 

supplemented bakery products. The duration of study was 

12 weeks. Fasting blood sugar, postprandial blood glucose, 

LDL, HDL and leptin were measured at the beginning and 

end of study. Fasting blood sugar (p<0.001), HBA1c (p 0.02, 

0.01) postprandial glucose (0.03, 0.02, 0.001) and leptin 

(<0.001) was improved in group 2 and 3 as compared to 

control group. This study concluded that supplementing 

diet with �axseed oil and �axseed products decreases 

blood glucose, HBA1c and lipid pro�le in type II diabetic 

patients [23]. A study conducted was conducted by Lilli Zhu 

et al, to assess the e�cacy of dietary �axseed oil rich in 

omega-3 that suppresses severity of type 2 diabetes 

mellitus via anti-in�ammation and modulating gut 

microbiota in rats. Sprague-Dawley rats were divided into 4 

groups. Pair fed with corn oil (PF/CO), DM with CO group 
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(DM/CO), PF with FO group (PF/FO), DM with FO group 

(DM/FO). Streptozocin nicotinamide were injected to 

develop diabetes in rats. The duration of the study was 5 

weeks. In intervention group Fasting blood glucose, HBA1c 

was decreased as compared to control group. But insulin 

remains the same in both groups. By concluding that 

�axseed oil showed improvement by suppressing 

in�ammation and modifying gut microbiota which in turn 

control diabetes [24]. A study was conducted by Elshal MF, 

to assess the effects of dietary �axseed on vascular 

permeability and endothelial function in type II diabetic 

rats. Sprague-Dawley male rats 35mg/kg body weight were 

included in the study and Streptozocin was induced 

intraperitoneally. Fructose rich diet was given for short 

period of time. 3 groups were made, �rst group received 

standard diet, the second group received standard diet 

with the addition of �axseed powder and third group 

received metformin. The study duration was 8 weeks. 

Fasting blood sugar, insulin, vascular endothelial growth 

factors were measured.  Fasting glucose. Insulin, and 

vascular endothelial growth factors was reduced in 

�axseed supplementation group as compared to diabetic 

group without �axseed supplementation. Insulin 

resistance and vascular permeability index also showed 

i m p r o v e m e n t .  B y  c o n c l u d i n g  t h a t  � a x s e e d 

supplementation is bene�cial for treatment of diabetic 

complications [25]. A study conducted by Haliga R, to 

explore dietary effects of �axseed supplementation on 

blood lidips levels. In this study 24 male, Golden Syrian 

hamsters were included. Intraperitoneal injections were 

induced in 12 rats and divide them in experimental and 

control group. Study duration was 20 weeks. In diabetic 

group standard diet and �axseed supplementation (15%) 

were given and control group was only on standard diet. 

Serum cholesterol, HDL, LDL and TG were measured. 

Reduction in TC and increase in HDL was observed. But 

serum TG showed no difference in both groups. Hepatic 

cholesterol was reduced in experimental group (-39.5%). 

These results showed that diabetic microvascular 

complications and lipid pro�le could be improved by 

consuming �axseed [26]. Parfait Kezimana, studied the 

e�cacy of �axseed lignan secoisolariciresinol diglucoside 

(SDG) on glucose hemostasis in obese mice. Male rats were 

fed high-fat diet (60% kcal) and divided into 4 groups. The 

study duration was of 15 weeks. In control group, low fat 

diet was given. SDG causes a reduction in fatty acid levels, 

insulin and blood glucose levels. Oral glucose tolerance and 

insulin response showed improvement in high-fat diet 

group. This study suggests that �axseed SDG is bene�cial 

for glycemic control and it also improved insulin signaling 

and sensitivity [27]. This study was conducted to analyze 

how dietary �axseed meal reduces proteinuria and 

ameliorates nephropathy in rat model of type II diabetes 

mellitus. Male hypertensive and type II diabetic rat models 

were included in this study. 20% casein, 20% soy protein 

and 20% �axseed meal were given to models randomly. The 

study duration was 6 months.24hr urine and blood samples 

were measured. Plasma glucose was same in all groups and 

plasma insulin was reduced in �axseed group as compared 

to other groups. Urine protein excretion was reduced 

(P<0.01) in �axseed group. By concluding that substitution 

of �axseed meal reduces proteinuria and plasma glucose 

[28].
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Ta b l e  1 :  S t u d i e s  r e g a r d i n g  � a x s e e d  a n d  b l a c k s e e d 

supplementation for management of type II diabetic patients

Flaxseed and black seed have nutritional and functional 

properties. They both possess anti-oxidant, anti-

hyperglycemic, and anti-in�ammatory properties. Their 

bioactive components maintain glucose homeostasis, 

control blood glucose level and improve insulin secretion. 

Besides that, they have essential fatty acids, dietary �bers, 

and essential amino acids that are important for health 

maintenance. Literature studies showed that �axseed and 

black seed have potential therapeutic effects in the 

management of type II diabetes and we can prevent further 

complications if we made them a habitual part of our diet on 

daily basis.

C O N C L U S I O N S

R E F E R E N C E S

Galicia-Garcia U, Benito-Vicente A, Jebari S, Larrea-

Sebal A, Siddiqi H and Uribe KB et al. Pathophysiology 

of type 2 diabetes mellitus. International journal of 

m o l e c u l a r  s c i e n ce s .  2 0 2 0 ; 21 ( 1 7 ) : 1 - 3 4 .  d o i : 

10.3390/plants11050658.

Rehman A, Saeed A, Kanwal R, Ahmad S and Changazi 

SH. Therapeutic effect of sun�ower seeds and �ax 

seeds on diabetes. Cureus. 2021;13(8):183-192.  

doi:10.7759/cureus.17256.

Deepthi B, Sowjanya K, Lidiya B, Bhargavi RS and 

Babu PS. A modern review of diabetes mellitus: an 

annihilatory metabolic disorder. J In Silico In Vitro 

Pharmacol. 2017;3(1):14-24.

[2]

[1]

[3]

Abbas A et al. ,
Therapeutic Comparison of Flaxseed and Black Seed Supplementation

15

DOI: https://doi.org/10.54393/pbmj.v5i3.304



PBMJ VOL. 5, Issue. 3 March 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

Lin X, Xu Y, Pan X, Xu J, Ding Y and Sun X et al. Global, 

regional, and national burden and trend of diabetes in 

195 countries and territories: an analysis from 1990 to 

2025. Scienti�c reports. 2020;10(1):1-1. doi: 

10.1038/s41598-020-71908-9.

International Diabetes Federation Diabetes Atlas, 

Pakistan press release [Internet]. Pakistan; 

Diabetesatlas.org; 2019 [cited 2021 Dec 13]. Available 

from: https://diabetesatlas.org/

Skyler JS, Bakris GL, Bonifacio E, Darsow T, Eckel RH 

and Groop L et al. Differentiation of diabetes by 

pathophysiology, Natural History, and Prognosis. 

Diabetes 2017;66(2):241–255. doi:10.2337/db16-0806.

Kajla P, Sharma A and Sood DR. Flaxseed—a potential 

functional food source. Journal of food science and 

t e c h n o l o g y .  2 0 1 5 ; 5 2 ( 4 ) : 1 8 5 7 - 1 8 7 1 .  d o i : 

10.1007/s13197-014-1293-y.

Oomah BD. Flaxseed as a functional food source. 

Journal of the Science of Food and Agriculture. 

2001;81(9):889-894. doi:10.1002/jsfa.898.

Rubilar M, Gutiérrez C, Verdugo M, Shene C and 

Sineiro J. Flaxseed as a source of functional 

ingredients. Journal of soil science and plant 

nutrition. 2010;10(3):373-377. doi: 10.4067/S0718-

95162010000100010.

Parikh M, Maddaford TG, Austria JA, Aliani M, 

Netticadan T and Pierce GN. Dietary �axseed as a 

strategy for improving human health. Nutrients. 

2019;11(5):1171. doi: 10.3390/nu11051171.

Parikh M, Netticadan T and Pierce GN. Flaxseed: its 

bioactive components and their cardiovascular 

bene�ts. American Journal of Physiology-Heart and 

Circulatory Physiology. 2018;314(2):H146-159. doi: 

10.1152/ajpheart.00400.2017.

Ganorkar PM and Jain RK. Effect of �axseed 

incorporation on physical, sensorial, textural and 

chemical attributes of cookies. International Food 

Research Journal. 2014;21(4).1515-1521.

 Prasad K and Dhar A. Flaxseed and diabetes. 

Current Pharmaceutical Design. 2016;22(2):141-144. 

doi.org/10.2174/1381612822666151112151230.

Hamdan A, Haji Idrus R and Mokhtar MH. Effects of 

Nigella sativa on type-2 diabetes mellitus: a 

systematic review. International  journal  of 

environmental  research and publ ic  health. 

2019;16(24):4911. doi: 10.3390/�erph16244911.

Nickavar B, Mojab F, Javidnia K and Amoli MA. 

Chemical composition of the �xed and volatile oils of 

Nigel la  sat iva  L.  from Iran.  Zeitschrift  für 

Naturforschung C. 2003;58(9-10):629-631. doi: 

10.1515/znc-2003-9-1004.

Tembhurne SV, Feroz S, More BH and Sakarkar DM. A 

review on therapeutic potential of Nigella sativa 

(kalonji) seeds. Journal of Medicinal Plants Research. 

2014;8(3):167-177. doi.org/10.5897/JMPR10.737.

K h o d d a m i  A ,  G h a z a l i  H M ,  Ya ss o r a l i p o u r  A , 

Ramakrishnan Y and Ganjloo A. Physicochemical 

characteristics of nigella seed (Nigella sativa L.) oil as 

affected by different extraction methods. Journal of 

the American Oil Chemists' Society. 2011;88(4):533-

540. doi:10.1007/s11746-010-1687-6.

Maideen NM. Antidiabetic Activity of Nigella Sativa 

( B l a c k  S e e d s )  a n d  I t s  A c t i v e  C o n s t i t u e n t 

( T h y m o q u i n o n e ) :  A  R e v i e w  o f  H u m a n  a n d 

Experimental Animal Studies. Chonnam Medical 

J o u r n a l .  2 0 2 1 ; 5 7 ( 3 ) : 1 6 9 . 

doi.org/10.4068/cmj.2021.57.3.169.

Mathur ML, Gaur J, Sharma R and Haldiya KR. 

Antidiabetic properties of a spice plant Nigella sativa. 

Journal of Endocrinology and Metabolism. 2011;1(1):1-

8. doi: https://doi.org/10.4021/jem12e.

Butt MS and Sultan MT. Nigella sativa: reduces the 

risk of various maladies. Critical reviews in food 

science and nutrition. 2010;50(7):654-665. doi: 

10.1080/10408390902768797.

Hutchins AM, Brown BD, Cunnane SC, Domitrovich 

SG, Adams ER and Bobowiec CE. Daily �axseed 

consumption improves glycemic control in obese 

men and women with pre-diabetes: a randomized 

study. Nutrition Research. 2013;33(5):367–375. doi: 

10.1016/j.nutres.2013.02.012.

Pan A, Sun J, Chen Y, Ye X, Li H and Yu Z et al. Effects 

of a �axseed-derived lignan supplement in type 2 

diabetic patients: a randomized, double-blind, cross-

over trial. PLoS One. 2007;2(11):1148-1157. doi: 

10.1371/journal.pone.0001148.

Tharwat S, Shaheen D, El-Megeid AA, Salam R, 

Rashed L and El-Hamid S et al. Effectiveness of 

Adding Flaxseed to Type 2 Diabetic Patient's 

Regimen. Endocrinology & Metabolic Syndrome. 

2017;6(3):267-271. doi: 10.4172/2161-1017.1000267.

Zhu L, Sha L, Li K, Wang Z, Wang T and Li Y et al. 

Dietary �axseed oil rich in omega-3 suppresses 

severity of type 2 diabetes mellitus via anti-

in�ammation and modulating gut microbiota in rats. 

Lipids in health and disease. 2020;19(1):1-6. doi: 

10.1186/s12944-019-1167-4.

Elshal MF, Kumosani TA and Abulnaja KO. In�uence of 

defatted �axseed diet on insulin sensitivity, vascular 

permeability and lipid pro�le in a rat model of type 2 

diabetes mellitus. Journal of Medicinal Plants 

R e s e a r c h .  2 0 1 2 ; 6 ( 1 1 ) : 2 1 8 8 - 2 1 9 3 . 

doi.org/10.5897/JMPR11.1705

Haliga R, Mocanu V, Oboroceanu T, Stitt PA and Luca 

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Abbas A et al. ,
Therapeutic Comparison of Flaxseed and Black Seed Supplementation

16

DOI: https://doi.org/10.54393/pbmj.v5i3.304



PBMJ VOL. 5, Issue. 3 March 2022 Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers

VC. The effects of dietary �axseed supplementation 

on lipid metabolism in streptozotocin-induced 

diabetic hamsters. Revista Medico-chirurgicala a 

Societati i  de Medici  si  Natural isti  din Iasi . 

2007;111(2):472–476.

Wang Y, Fofana B, Roy M, Ghose K, Yao XH and Nixon 

MS et al. Flaxseed lignan secoisolariciresinol 

diglucoside improves insulin sensitivity through 

upregulation of GLUT4 expression in diet-induced 

obese mice. Journal of Functional Foods. 2015;18:1-

9. doi: 10.1016/j.jff.2015.06.053.

Velasquez MT, Bhathena SA, Ranich T, Schwartz AM, 

Kardon DE and Ali AL et al. Dietary �axseed meal 

reduces proteinuria and ameliorates nephropathy in 

an animal model of type II diabetes mellitus. Kidney 

i n t e r n a t i o n a l .  2 0 0 3 ; 6 4 ( 6 ) : 2 1 0 0 - 2 1 0 7.  d o i : 

10.1046/j.1523-1755.2003.00329.x.

Hasaniani N, Rahimlou M, Ahmadi AR, Khalifani AM 

and Alizadeh M. The effect of �axseed enriched 

yogurt on the glycemic status and cardiovascular risk 

factors in patients with type 2 diabetes mellitus: 

randomized, open-labeled, controlled study. Clinical 

nutrit ion research.  2019;8(4):284-295.  doi: 

10.7762/cnr.2019.8.4.284.

Thakur G, Mitra A, Pal K and Rousseau D. Effect of 

�axseed gum on reduction of blood glucose and 

cholesterol in type 2 diabetic patients. International 

j o u r n a l  o f  f o o d  s c i e n c e s  a n d  n u t r i t i o n . 

2 0 0 9 : 6 0 ( S 6 ) : 1 2 6 - 1 3 6 .  d o i : 

10.1080/09637480903022735.

Mani UV, Mani I, Biswas M and Kumar SN. An open-

label study on the effect of �ax seed powder (Linum 

usitatissimum) supplementation in the management 

of diabetes mellitus. Journal of dietary supplements. 

2 0 1 1 ; 8 ( 3 ) : 2 5 7 - 2 6 5 .  d o i : 

10.1080/09637480903022735.

Bilal A, Masud T, Uppal AM and Naveed AK. Effects of 

Nigella sativa oil on some blood parameters in type 2 

diabetes mellitus patients. Asian Journal of 

Chemistry. 2009;21(7):5373-5381.

Hosseini MS, Mirkarimi SA, Amini M, Mohtashami R, 

Kianbakht S and Fallah HH. Effects of Nigella sativa L. 

seed oil in type II diabetic Patients: a randomized, 

double-blind, placebo-controlled clinical trial 

Journal of Medicinal Plants. 2013;12(47):93-99.

Kaatabi H, Bamosa AO, Badar A, Al-Elq A, Abou-

Hozaifa B and Lebda F et al. Nigella sativa improves 

glycemic control and ameliorates oxidative stress in 

patients with type 2 diabetes mellitus: placebo-

controlled participant blinded clinical trial. PloS one. 

2 0 1 5 ; 1 0 ( 2 ) : 3 2 1 - 4 0 5 .  d o i : 

10.1371/journal.pone.0113486.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Abbas A et al. ,
Therapeutic Comparison of Flaxseed and Black Seed Supplementation

17

DOI: https://doi.org/10.54393/pbmj.v5i3.304


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

