Review Article

Fenugreek Galactomannan: A Potential Therapeutic
Approach for Diabetes Management

Binitha PP
1
Associate Professor, Department of Biochemistry, Royal Dental College, Chalissery, Palakkad

Corresponding Author: Binitha PP, Associate Professor, Department of Biochemistry, Royal Dental College,
Chalissery, Palakkad

Abstract Diabetes mellitus is a prevalent chronic disorder characterized by elevated blood glucose levels resulting from
inadequate insulin production or utilization. The rising global incidence, particularly in developing countries,
underscores the urgent need for alternative therapeutic options beyond conventional treatments, which often
have undesirable side effects and high costs. Natural plant-based remedies, such as fenugreek (Trigon Ella
foenum-graecum L), have garnered attention due to their promising glycemic control properties. Rich in
dietary fibers, phytochemicals, and bioactive compounds including galactomannan, fenugreek exhibits
multifaceted therapeutic effects, including anti-diabetic, anti-inflammatory, and antioxidant activities. The
primary mechanisms involve delaying gastric emptying, inhibiting carbohydrate absorption, and enhancing
insulin secretion and sensitivity. Preclinical studies in rodents demonstrate fenugreek’s capacity to improve
blood glucose and lipid profiles, alongside promoting beneficial modulation of gut microbiota. Human trials
suggest that fenugreek’s soluble fiber, particularly galactomannan, significantly lowers fasting blood glucose
levels. However, despite encouraging results, most evidence remains from animal models, and comprehensive
clinical trials are needed to establish optimal dosages, long-term safety, and mechanisms of action conclusively.
Understanding fenugreek’s therapeutic potential could provide a cost-effective, natural adjunct or alternative
to existing anti-diabetic medications, contributing to better management of blood glucose and reducing
diabetic complications. Continued research and standardized human studies are essential to transitioning
fenugreek-based therapies from experimental to mainstream clinical use.
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INTRODUCTION NEED FORALTERNATIVE THERAPIES

) ) o ) Conventional treatments for diabetes, such as sulfonylureas,
Diabetes is a chronic disease caused by increased blood metformin, and sodium-glucose cotransporter 2 (SGLT-2)
glucose levels due to the body's inability to produce insulin, - jnnibitors, are associated with side effects and high costs.
insufficient secretion of insulin, or ineffective utilization of For instance, sulfonylureas may cause hypoglycemia and
insulin. The absence or insensitivity to insulin leads to  gjght gain, metformin can lead to gastrointestinal
hyperglycemia, a hallmark of diabetes. The global incidence  gjsturbances and lactic acidosis, and SGLT-2 inhibitors are
of diabetes is rising rapidly, posing significant public health  |inked to urogenital infections. These limitations, coupled
Challenges, particularly in developing Countries. As of 2021, with the high cost of medications, necessitate the
approximately 80% of the 537 million people living with  exploration of alternative therapies. Extensive research by
diabetes are in developing nations." Leiherer et al 2013 has highlighted the potential of natural

substances in plants to treat diabetes mellitus and manage
diabetic complications.®?
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Fenugreek, a legume rich in dietary fibers and phytochemicals,
has been recognized for its potential in glycemic control. It
contains approximately 25% dietary fiber, including gum and
other volatile chemical constituents that enhance food
digestion and stabilize food textures (Meghwal & Goswami,
2012).P! Fenugreek seeds are also rich in bioactive compounds
such as alkaloids, saponins, amino acids, and minerals, making
them a vital nutraceutical and therapeutic agent (Aasim et al.,
2018).1

Fenugreek (Trigon Ella foenum-graecum L) is an annual plant
from the legume family, traditionally used in India and
Mediterranean countries for its medicinal properties. The seeds
contain 45-60% carbohydrate (mainly galactomannan), 6—
10% lipid, and 20-30% protein. Therapeutic properties include
anti-diabetic, anti-obesity, anti-inflammatory, anti-
hyperlipidemia, antioxidant, and antimicrobial activities (Rao
et al., 1996; Raghu ram et al., 1994).55

Galactomannan, a water-soluble polysaccharide in fenugreek
seeds, constitutes 25-45% of the dry seed weight. It has
stabilizing, thickening, and emulsifying properties, making it
valuable in pharmaceuticals and nutraceuticals. Its
physicochemical characteristics support its use in various food
products and therapeutic applications (Gonda et al., 2023;
Faisal et al., 2024).I"®

MECHANISMS OF ACTION IN BLOOD GLUCOSE
REGULATION

Galactomannan delays gastric emptying and carbohydrate
absorption, inhibiting digestive enzymes and promoting
regular bowel movements. This aids in regulating blood
glucose levels (Yao et al., 2020).F

Fenugreek’s galactomannan improves insulin secretion and
sensitivity, serving as a potent nutraceutical for hyperglycemia
management (Kumar et al., 2014; Luo et al., 2023).20*%
Fenugreek modulates gut microbiota, reversing high-fat diet-
induced changes and improving glycemic control (Knott et al.,
2017; Bruce-Keller et al., 2020).2*!

PRECLINICAL AND CLINICAL EVIDENCE

Studies on mice and rats demonstrate fenugreek’s role in
improving glycemic control and lipid profiles, modulating gut
microbiota, and reducing fasting glucose levels (Shtriker et al.,
2018; Evans et al., 1992).114]

Human trials suggest that fenugreek’s soluble fiber fraction,
rich in galactomannan, plays a crucial role in reducing blood
glucose levels. However, studies that are more extensive are
required to fully elucidate its mechanisms and establish
standardized dosages. The studies reviewed highlight the
potential of fenugreek in regulating blood glucose levels.

While the findings are promising, further research is essential
to elucidate the molecular mechanisms, establish the optimal
dosage, and evaluate the long-term safety and efficacy of
Fenugreek supplementation. Although these results suggest
a positive role for fenugreek in glycemic control, it is
important to note that most of the evidence is derived from
animal studies. Robust clinical trials involving human
subjects are necessary to validate these effects conclusively.

CONCLUSION

Fenugreek exhibits significant potential as a natural adjunct
in managing diabetes, owing to its rich composition of
dietary fibers, bioactive compounds, and its demonstrated
mechanisms of improving glycemic control. Preclinical
studies support its role in enhancing insulin sensitivity,
delaying carbohydrate absorption, and modulating gut
microbiota, which collectively contribute to improved blood
glucose levels. Human trials further indicate that fenugreek’s
soluble fiber, particularly galactomannan, plays a crucial role
in reducing fasting blood glucose. However, most evidence
stems from animal studies, underscoring the need for more
extensive clinical research to determine optimal dosages,
long-term safety, and molecular mechanisms. Nevertheless,
fenugreek’s accessibility, affordability, and multifaceted
therapeutic properties make it a promising alternative or
complementary therapy for diabetes management. Future
well-designed human trials are essential to establish
standardized guidelines and validate its efficacy, potentially
offering a safer, natural approach to combat the rising global
burden of diabetes.
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