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Abstract

Nutrients, herbals and dietary supplements are major components of nutraceuticals which are instrumental in maintaining health, act against
various disease conditions and thus promote the quality of life. Diabetes mellitus is one of them. Management of diabetes with nutraceuticals-
based approach includes intake of functional foods and herbal supplements. Nutraceuticals are food supplements and have nutritional value
and exhibit significant clinical & pharmacological activity. The potency of herbal drugs is significant & they have negligible side effects than the
synthetic antidiabetic drugs.
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Introduction

Diabetes mellitus is a group of diseases characterized by
high levels of glucose in the blood resulting from defects in
insulin production (insulin deficiency), insulin action (insulin
resistance), or both. Consistently high levels of glucose in the
bloodstream damage the nerves and blood vessels, and can
lead to heart disease, stroke, high blood pressure, blindness,
kidney disease, amputations, and dental disease. According to
IDF Diabetes Atlas 2017, Some 425 million people worldwide,
or 8.8% of adults 20-79 years, are estimated to have diabetes.
About 79% live in low and middle-income countries. The
number of people with diabetes increases to 451 million if the
age is expanded to 18-99 years. If these trends continue, by
2045, 693 million people 18-99 years, or 629 million of people
20-79 years, will have diabetes.

Nutraceuticals and Diabetes

Several medicinal plants are used as hypoglycaemic in the
Indian system of medicines, including Ayurveda. Nutraceuticals
denote foods having medicinal effect on the health of human
beings. Nutraceuticals have the capability to control diabetes.

Categories of nutraceuticals and their role in diabetes

Nutraceuticals are non-specific biological therapies used
to promote wellness, prevent malignant processes and control
symptoms. These can be grouped into the following three broad
categories [1].

1.  Substances with established nutritional functions, such
as vitamins, minerals, amino acids and fatty acids - Nutrients

2.  Herbs or botanical products as concentrates and
extracts - Herbals

3. Reagents derived from other sources (e.g. pyruvate,
chondroitin sulphate, steroid hormone precursors) serving
specific functions, such as sports nutrition, weight-loss
supplements and meal replacements-Dietary supplements.

Nutraceutical antidiabetic herbs

Acacia arabica (Babhul): It is of Mimosaceae family and
found all over India mainly in the wild habitat. It acts through
release of insulin from pancreatic beta cells, which accounts
for the hypoglycaemic activity [2]. Powdered seeds of Acacia
arabica when administered orally (2,3 and 4g/kg body weight)
to normal rabbits induced hypoglycaemic effect by initiating
release of insulin from pancreatic beta cells [3].

Aegle marmelos (Holy Fruit Tree): It is of Rutaceae family
and found in the plains and sub mountain regions of India. The
proposed mechanism of action is that it increases utilization of
glucose; either by direct stimulation of glucose uptake or via the
mediation of enhanced insulin secretion [4]. Antihyperglycemic
activity of the leaves in glucose induced hyperglycaemic rat at an
oral dose equivalent to 250mg/kg [5].
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Allium cepa (Onion): It is of Liliaceae family and cultivated
as an annual all over the country. It lowers blood glucose level
and has potent antioxidant activity, which may account for the
hypoglycaemic potential [5]. Hypoglycaemic activity of the onion
is attributed to the allyl propyldisulphide and allicin.

Allium sativum (Garlic): Itis of Liliaceae family. It Has strong
antioxidant activity and rapid reactivity with thiol containing
proteins responsible for the hypoglycaemic. property [6]. Allicin,
has been shown to have significant hypoglycaemic activity.
Ethanol, petroleum ether and ethyl acetate extract in alloxanized
rabbits at a dose of 0.25mg/kg, orally shows antihyperglycemic
activity 79.3g of bulb is enough for control of diabetes.

Aloe Vera (Aloe): Aloe Vera maintains glucose homeostasis
by controlling the carbohydrate metabolizing enzymes [7]
and stimulates insulin release from pancreatic beta cells [8].
Hypoglycaemic activity of the plant (200 and 300 mg/kg p.o.)
has been done on normal fasted rats, oral glucose-loaded rats
and streptozotocin-induced diabetic rats [8]. Aloe Vera showed
antihyperglycemic activity when one tablespoonful aloe juice
was given orally in the morning and at bedtime to diabetic
patients for 42 days. Leaf pulp juice of 10-20 ml is used to
control diabetes.

Azadirachta indica (Neem): It is of Meliaceae family. It
inhibits action of epinephrine on glucose metabolism, resulting
inincreased utilization of peripheral glucose [9]. Hydro alcoholic
plant extract in normal rats and in glucose fed and streptozotocin
induced diabetic rats’ shows hypoglycemic activity [10,11]. Leaf
juice of 10-20ml is used to control diabetes.

Caesalpinia bonducella (Fever Nut): It is of Caesalpiniaceae
family. It increases the release of insulin from pancreatic
cells. Aqueous and 50% ethanolic seed extracts in normal
and streptozotocin-diabetic rats’ shows hypoglycemic and
antihyperglycemic activities [11]. 1-3g of Seed kernel powder is
used to control diabetes.

Coccinia indica (Kundru): It is of Cucurbitaceae family. It
suppresses glucose synthesis, through depression of the key
gluconeogenic enzymes glucose-6-phosphatase and fructose-1,
6-bisphosphatase and enhances glucose oxidation by shunt
pathway through activation of its principal enzyme glucose-6-
phosphate dehydrogenase [12]. Dried extract (500mg/kg p.o.,
for 6 weeks) in 30 diabetic patients give antihyperglycemic
activity [13]. 3-6g powder of Whole plant and 5-10ml juice is
used to treat diabetes.

Eugenia jambolana (Jamun): It is of Myrtaceae family. The
activity may be mediated through an insulin release mechanism
[14] or due to alteration in hepatic and skeletal muscle glycogen
content and hepatic glucokinase, hexokinase, glucose-6-
phosphate and phosphofructokinase levels in diabetic mice
[15]. In India decoction of kernels of Eugenia jambolana is used
as household remedy for diabetes. Aqueous, alcoholic extracts
and lyophilized powder (200mg/kg per day) of the plant in
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hyperglycaemic animals shows hypoglycaemic effect [16]. It also
shows blood glucose lowering activity of aqueous seed extract
(2.5 and 5.0g/kg body weight p.o. for 6 weeks) along with an
increase in total haemoglobin and antioxidant activity in diabetic
rats [17].

Gymnema sylvestre (Gurmar): This Indian plant has
traditionally been used to treat diabetes—and is helpful for both
Type I and Type II diabetics. it increases secretion of insulin, it
promotes regeneration of islet cells, it increases utilization of
glucose and it is shown to increase the activities of enzymes
responsible for utilization of glucose by insulin-dependent
pathways, an increase in phosphorylase activity, decrease in
gluconeogenic enzymes and sorbitol dehydrogenase and it also
causes inhibition of glucose absorption from intestine [18,19].
In liquid form (extract), 25 to 75ml per week is recommended.
Best results of this medicine will come after 6 to 12 months of
continuous use [20].

Linum usitatissimum (Flax Seeds): Flax seeds are the
dried ripe seeds of family Linaneae. Flax seeds contain anti-
oxidants and have high dietary fibre that can help diabetics by
inhibit lipid peroxidation and scavenging of hydroxy radicals.
Dietary fibres of flaxseeds contain about 6% mucilage which has
nutritional value. Secoisolariciresinol diglycoside (SDG), a plant
lignan found in flaxseed, has been found to possess antioxidant
properties [21].

Momordica charantia (Bitter Gourd): Itis of Cucurbitaceae
family, cultivated all over India for its fruits. It may act by
increasing hepatic glycogen [22]. The fruits and seeds yielded a
polypeptide, p-insulin, which was considered like bovine insulin
[23]. Vicine is the hypoglycaemic constituent in the seed. There
is blood glucose level reducing activity of fruit powder in fasted
alloxan-induced diabetic rats after a treatment for 15 days [22].

Ocimum sanctum (Tulsi): It is of Labiatae family, the
aqueous extract of leaves of Ocimum sanctum showed the
significant reduction in blood sugar level in both normal and
alloxan induced diabetic rats. It may act by cortisol inhibiting
potency [24]. Leaf powder, given along with food for 1 month,
in normal and diabetic rats reduces fasting blood glucose level
[25]. 50-10ml plant infusion is used as dosage of tulsi.

Pterocarpus marsupium (Vijaysar): It is of Papilionaceae
family; found throughout the tropical zones of India in the
hilly regions. Different parts of the plant like bark, latex, etc.
were investigated and reported to have hypoglycaemic activity
[26,27]. Various active components like epicatechin, marsupsin,
pterosupin and pterostilbene, isolated from the bark and
heartwood of the plant, were also found to possess blood sugar
lowering activity1 [28]. Stem bark -32-50g for decoction is used
to control diabetes.

Trigonella foenum-graecum (Fenugreek): It is of
Papilionaceae family, widely cultivated in many parts of India. It
increased glucose-induced insulin release through a direct effect
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on the isolated islets of Langerhans. Various extracts of different
parts of this plant; fibres, proteins and saponins isolated from
the seeds were investigated and found to possess significant
hypoglycaemic activity [29]. Trigonella seeds and the major
alkaloid component, Trigonelline, exerted a mild hypoglycaemic
effect.3-5g of seed powder is used to treat diabetes [30].

Tinospora cordifolia (Guduchi): It is of Menispermaceae
family, found in tropical India and the Andamans. Various
extracts of the leaves of this plant were investigated for their
blood sugar lowering activity in normal and alloxanized rabbits
in graded doses and the findings have proved that the plant has
potent hypoglycaemic activity [31].

Conclusion

Nutraceuticals are food supplements and have nutritional
value. All the nutrients discussed in this review have exhibited
significant clinical & pharmacological activity. There is
increasing demand by patients for use of the natural products
with antidiabetic activity. A well-balanced vegetarian diet
chosen to form a variety of foods when complemented with
other healthy lifestyle practices would significantly decrease
the risk for diabetes mellitus. The efficacy of hypoglycaemic
herbs is achieved by increasing insulin secretion, enhancing
glucose uptake by adipose and muscle tissues, inhibiting glucose
absorption from intestine and inhibiting glucose production
from hepatocytes. A place for nutraceuticals in clinical practice
is emerging, but important pharmaceutical and clinical issues
need to be addressed by further research.

References

1. Hathcock ] (2001) Dietary supplement: How they are used and
regulated. ] Nutrition 131(3s): 1114-1117.

2. Singh KN, Chandra V, Barthwal KC (1975) Letter to the editor:
hypoglycemic activity of Acacia arabica, Acacia benthami and Acacia
modesta leguminous seed diets in normal young albino rats. Indian
Journal of Physiology and Pharmacology 19: 167-168.

3. Wadood A, Wadood N, Shah SA (1989) Effects of Acacia arabica and
Caralluma edulis on blood glucose levels of normal and alloxan diabetic
rabbits. ] Pak Med Assoc 39(8): 208-212.

4. Sachdewa A, Raina D, Srivastava AK, Khemani LD (2001) Effect of Aegle
marmelos and Hibiscus rosa sinensis leaf extract on glucose tolerance
in glucose induced hyperglycemic rats (Charles foster). ] Environ Biol
22:53-57.

5. Augusti KT (1973) Studies on the effects of a hypoglycemic principle
from Allium Cepa Linn. Indian ] Med Res 61(7): 1066-1071.

6. Rabinkov A, Miron T, Konstantinovski L, Wilchek M, Mirelman D,
et al. (1998) The mode of action of allicin: trapping of radicals and
interaction with thiol containing proteins. Biochim Biophys Acta
1379(2): 233-244.

7. Jain RC, Vyas CR (1975) Garlic in alloxan-induced diabetic rabbits. Am
J Clin Nutr 28(7): 684-685.

8. Rajasekaran S, Sivagnanam K, Ravi K, Subramanian S (2004)
Hypoglycemic effect of Aloe vera gel on streptozotocin-induced
diabetes in experimental rats. ] Med Food 7(1): 61-66.

J. 2018; 8(3): 555739. DOI: 10.19080/CRD0OJ.2018.08.555739

9. Chattopadhyay RR, Chattopadhyay RN, Nandy AK, Poddar G, Maitra SK,
etal. (1987) The effect of fresh leaves of Azadirachta indica on glucose
uptake and glycogen content in the isolated rat hemi diaphragm.
Bulletin of the Calcutta School of Tropical Medicine 35: 8-12.

10. Chattopadhyay RR, Chattopadhyay RN, Nandy AK, Poddar G, Maitra SK
(1987) Preliminary report on antihyperglycemic effect of a fraction
of fresh leaves of Azadirachta indica (Beng. Neem). Bulletin of the
Calcutta School of Tropical Medicine 35: 29-33.

11.Sharma SR, Dwivedi SK, Swarup D (1997) Hypoglycemic,
antihyperglycemic and hypolipidemic activities of Caesalpinia
bonducella seeds in rats. Journal of Ethnopharmacology 58: 39-44.

12.Shibib BA, Khan LA, Rahman R (1993) Hypoglycemic activity of
Coccinia indica and Momordica charantia in diabetic rats: depression
of the hepatic gluconeogenic enzymes glucose-6-phosphatase and
fructose-1, 6- bisphosphatase and elevation of both liver and red-cell
shunt enzyme glucose-6-phosphate dehydrogenase. Biochem ] 292(Pt
1): 267-270.

13. Kamble SM, Kamlakar PL, Vaidya S, Bambole VD (1998) Influence of
Coccinia indica on certain enzymes in glycolytic and lipolytic pathway
in human diabetes. Indian ] Med Sci 52(4): 143-146.

14. Achrekar S, Kaklij GS, Pote MS, Kelkar SM (1991) Hypoglycemic activity
of Eugenia jambolana and Ficus bengalenesis: mechanism of action. In
Vivo 5(2): 143-147.

15. Grover JK, Vats V, Rathi SS (2000) Anti-hyperglycemic effect of Eugenia
jambolana and Tinospora cordifolia in experimental diabetes and
their effects on key metabolic enzymes involved in carbohydrate
metabolism. ] Ethnopharmacol 73(3): 461-470.

16.Sharma SB, Nasir A, Prabhu KM, Murthy PS, Dev G (2003)
Hypoglycaemic and hypolipidemic effect of ethanolic extract of
seeds of Eugenia jambolana in alloxan-induced diabetic rabbits. ]
Ethnopharmacol 85(2-3): 201-206.

17. Prince PS, Menon VP, Pari L (1998) Hypoglycaemic activity of Syzigium
cumini seeds: effect on lipid peroxidation in alloxan diabetic rats. ]
Ethnopharmacol 61(1): 1-7.

18.Kinghorn AD, Compadre CM (1991) Less common high-potency
sweeteners. In: Nabors LO’Brien (Ed.), Alernative Sweeteners, (2™
edn.), New York, USA.

19. Asare Anane H, Huang GC, Amiel SA, Jones PM, Persaud SJ (2005)
Poster Presentations-Stimulation of insulin secretion by an aqueous
extract of Gymnema sylvestre: role of intracellular calcium. Endocrine
Abstracts 10: 1.

20.Saneja Ankit, Sharma Chetan, Aneja KR, Pahwa Rakesh (2010)
Gymnema Sylvestre (Gurmar): A Review. Der Pharmacia Lettre 2(1):
275-284.

21.Prasad K (1999) Reduction of serum cholesterol and
hypercholesterolemic atherosclerosis in rabbits by secoisolariciresinol
diglucoside isolated from flaxseed. Circulation 99(10): 1355-1362.

22.Rao BK, Kesavulu MM, Giri R, Appa Rao C (1999) Hypoglycemic and
hypolipidemic effects of Momordica cymbalaria Hook. Fruit powder in
alloxan-diabetic rats. Journal of Ethnopharmacology 67: 103-109.

23.Handa SS, Chawla AS, Maninder NA (2004) Hypoglycemic plants-a
review. Fitoterapia 15(3): 195-224.

24.Gholap S, Kar A (2004) Hypoglycaemic effects of some plant extracts are
possibly mediated through inhibition in corticosteroid concentration.
Pharmazie 59(11): 876-878.

25. Rai V, Iyer U, Mani UV (1997) Effect of Tulsi (Ocimum sanctum) leaf
powder supplementation on blood sugar levels, serum lipids and
tissue lipids in diabetic rats. Plant Foods Hum Nut 50(1): 9-16.

How to cite this article: Anita Kochhar, Neha Pathak. Nutraceutical Based Approach to Combat Diabetes Mellitus. Curre Res Diabetes & Obes


http://dx.doi.org/10.19080/CRDOJ.2018.08.555739
https://www.ncbi.nlm.nih.gov/pubmed/11238828
https://www.ncbi.nlm.nih.gov/pubmed/11238828
https://www.ncbi.nlm.nih.gov/pubmed/2509753
https://www.ncbi.nlm.nih.gov/pubmed/2509753
https://www.ncbi.nlm.nih.gov/pubmed/2509753
https://www.ncbi.nlm.nih.gov/pubmed/11480352
https://www.ncbi.nlm.nih.gov/pubmed/11480352
https://www.ncbi.nlm.nih.gov/pubmed/11480352
https://www.ncbi.nlm.nih.gov/pubmed/11480352
https://www.ncbi.nlm.nih.gov/pubmed/4757998
https://www.ncbi.nlm.nih.gov/pubmed/4757998
https://www.ncbi.nlm.nih.gov/pubmed/9528659
https://www.ncbi.nlm.nih.gov/pubmed/9528659
https://www.ncbi.nlm.nih.gov/pubmed/9528659
https://www.ncbi.nlm.nih.gov/pubmed/9528659
https://www.ncbi.nlm.nih.gov/pubmed/1146717
https://www.ncbi.nlm.nih.gov/pubmed/1146717
https://www.ncbi.nlm.nih.gov/pubmed/15117555
https://www.ncbi.nlm.nih.gov/pubmed/15117555
https://www.ncbi.nlm.nih.gov/pubmed/15117555
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/8389127
https://www.ncbi.nlm.nih.gov/pubmed/9770877
https://www.ncbi.nlm.nih.gov/pubmed/9770877
https://www.ncbi.nlm.nih.gov/pubmed/9770877
https://www.ncbi.nlm.nih.gov/pubmed/1768783
https://www.ncbi.nlm.nih.gov/pubmed/1768783
https://www.ncbi.nlm.nih.gov/pubmed/1768783
https://www.ncbi.nlm.nih.gov/pubmed/11091000
https://www.ncbi.nlm.nih.gov/pubmed/11091000
https://www.ncbi.nlm.nih.gov/pubmed/11091000
https://www.ncbi.nlm.nih.gov/pubmed/11091000
https://www.ncbi.nlm.nih.gov/pubmed/12639741
https://www.ncbi.nlm.nih.gov/pubmed/12639741
https://www.ncbi.nlm.nih.gov/pubmed/12639741
https://www.ncbi.nlm.nih.gov/pubmed/12639741
https://www.ncbi.nlm.nih.gov/pubmed/9687076
https://www.ncbi.nlm.nih.gov/pubmed/9687076
https://www.ncbi.nlm.nih.gov/pubmed/9687076
https://www.ncbi.nlm.nih.gov/pubmed/10077521
https://www.ncbi.nlm.nih.gov/pubmed/10077521
https://www.ncbi.nlm.nih.gov/pubmed/10077521
https://www.ncbi.nlm.nih.gov/pubmed/15587591
https://www.ncbi.nlm.nih.gov/pubmed/15587591
https://www.ncbi.nlm.nih.gov/pubmed/15587591
https://www.ncbi.nlm.nih.gov/pubmed/9198110
https://www.ncbi.nlm.nih.gov/pubmed/9198110
https://www.ncbi.nlm.nih.gov/pubmed/9198110

Current Research in Diabetes & Obesity Journal

26.Vats V, Grover JK, Rathi SS (2002) Evaluation of antihyperglycemic and
hypoglycemic effect of Trigonella foenum graecum, Ocimum sanctum
and Pterocarpus marsupium in normal and alloxanized diabetic rats. ]
Ethnopharmacol 79(1): 95-100.

27.Vats V, Yadav SP, Biswas NR, Grover JK (2004) Anti-cataract activity of
Pterocarpus marsupium bark and Trigonella foenum-graecum seeds
extract in alloxan diabetic rats. ] Ethnopharmacol 93(2-3): 289-294.

28. Sheehan EW, Zemaitis MA, Slatkin DJ, Schiff PL (1983) A constituent
of Pterocarpus marsupium, (-)-epicatechin, as a potential hypoglycemic
agent. Journal of Natural Products 46(2): 232-234.

This work is licensed under Creative
@ @ Commons Attribution 4.0 Licens
DOI: 10.19080/CRD0J.2018.08.555739

29. Abdel Barry JA, Abdel Hassan 1A, Al Hakiem MH (1997) Hypoglycemic

3

3

0.

—_

and antihyperglycemic effects of Trigonella foenum graecum leaf in
normal and alloxan induced diabetic rats. ] Ethnopharmacol 58(3):
149-155.

Anuradha CV, Ravikumar P (2001) Restoration on tissue antioxidants
by fenugreek seeds (Trigonella foenum graecum) in alloxan-diabetic
rats. Indian ] Physiol Pharmacol 45(4): 408-420.

.Shani ], Goldsehmied A, Joseph B, Ahronson Z, Sulman FG (1974)

Hypoglycemic effect of Trigonella foenum graecum and Lupinus termis
(Leguiminosae) seeds and their major alkaloids in alloxan-diabetic
and normal rats. Arch Int Pharmacodyn Ther 210(1): 27-37.

Your next submission with Juniper Publishers
will reach you the below assets

¢ Quality Editorial service
¢ Swift Peer Review
¢ Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

m How to cite this article: Anita Kochhar, Neha Pathak. Nutraceutical Based Approach to Combat Diabetes Mellitus. Curre Res Diabetes & Obes

J. 2018; 8(3): 555739. DOI: 10.19080/CRD0J.2018.08.555739


http://dx.doi.org/10.19080/CRDOJ.2018.08.555739
https://www.ncbi.nlm.nih.gov/pubmed/11744301
https://www.ncbi.nlm.nih.gov/pubmed/11744301
https://www.ncbi.nlm.nih.gov/pubmed/11744301
https://www.ncbi.nlm.nih.gov/pubmed/11744301
https://www.ncbi.nlm.nih.gov/pubmed/15234767
https://www.ncbi.nlm.nih.gov/pubmed/15234767
https://www.ncbi.nlm.nih.gov/pubmed/15234767
https://pubs.acs.org/doi/abs/10.1021/np50026a018
https://pubs.acs.org/doi/abs/10.1021/np50026a018
https://pubs.acs.org/doi/abs/10.1021/np50026a018
https://www.ncbi.nlm.nih.gov/pubmed/9421250
https://www.ncbi.nlm.nih.gov/pubmed/9421250
https://www.ncbi.nlm.nih.gov/pubmed/9421250
https://www.ncbi.nlm.nih.gov/pubmed/9421250
https://www.ncbi.nlm.nih.gov/pubmed/11883146
https://www.ncbi.nlm.nih.gov/pubmed/11883146
https://www.ncbi.nlm.nih.gov/pubmed/11883146
https://www.ncbi.nlm.nih.gov/pubmed/4280278
https://www.ncbi.nlm.nih.gov/pubmed/4280278
https://www.ncbi.nlm.nih.gov/pubmed/4280278
https://www.ncbi.nlm.nih.gov/pubmed/4280278
https://juniperpublishers.com/submit-manuscript.php
http://dx.doi.org/10.19080/CRDOJ.2018.08.555739

