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 Macrotyloma uniflorum (horse gram) has emerged as a nutraceutical with 

promising antidiabetic and antioxidant properties. This review offers a 

novel integrative analysis of the seed extract's bioactive compounds and 

their dual role in targeting oxidative stress and dysregulated glucose 

metabolism—key drivers of diabetes progression. By bridging 

phytochemistry with metabolic disease pathway, we propose a system 

biology perspective that highlights the potential of M. uniflorum to act as 

both therapeutic agent and metabolic modulator. This correlative study 

not only underscores its pharmacological benefits but also opens avenues 

for developing multifunctional interventions to prevent diabetes and its 

oxidative complications. 
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I. INTRODUCTION 

 

Diabetes mellitus 

Diabetes mellitus is one of the metabolic diseases 

which is diagnosed by raised body fluid sugar levels, 

increased triglycerides in the blood 

(hypertriglyceridemia), and higher levels of 

cholesterol (hypercholesterolemia). These conditions 

arise due to malfunctions in insulin production, 

function, or both.1 Insulin, a protein hormone 

synthesized by the pancreatic β cells to stimulate 

glucose.2 It might be immune-related, as in type 1 

diabetes, or be caused by a concomitant resistance to 

insulin & depletion as observed in type 2 diabetes or 

caused by carbohydrate intolerance as in Gestational 

diabetes mellitus (GDM).3,4 Long term hyperglycemia 

can disrupt normal bodily functions by damaging 

organs and leads to serious problems for example 

retinopathy, neuropathy, nephropathy, and 

cardiovascular conditions in affected individuals.5,6  

Free radicals, their production and their biological 

role 

Free radicals are short-lived, reactive species with 

unpaired electrons.7 Free radicals, though often 

damaging, play essential role in life’s evolution and 

cellular processes. They activate signaling pathways 

like Mitogen activated protein kinase (MAPK) and 

extracellular- signal-regulated kinase (ERK), influence 

gene expression, and work with superoxide dismutase 

to start cell death.8 Free radicals are produced 
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internally and externally in cells and their 

environment through reactions between organic 

compounds and oxygen, ionizing radiation,9 and 

mitochondrial oxidative phosphorylation.  

Oxidative stress and antioxidants 

Oxygen, essential for aerobic life, also limits lifespan 

by generating reactive species that can lead to cell 

necrosis and death. Oxidative stress occurs when the 

synthesis of ROS overcomes the tendency of 

antioxidant protection systems of the body. Oxidative 

stress has been implicated in the etiology of over 50 

diseases including diabetes and its associated 

complications.10,11 An antioxidant inhibits or delays 

oxidation, even in small amounts. Endogenous as well 

as exogenous antioxidants, like glutathione, vitamins E 

and C, and cystine, act like defenses and biomarkers of 

oxidative stress.12,13 

Role of ROS in diabetes mellitus 

Oxidative stress is a key factor in the progress of 

vascular difficulties associated to type 2 diabetes.9 

Increased ROS levels in diabetes may arise from 

diminished neutralization or enhanced generation by 

antioxidant systems for example, superoxide dismutase 

(SOD), catalase (CAT) and glutathione peroxidase 

(GSH-Px). Fluctuations in the activity of these 

enzymes elevate tissue vulnerability to oxidative 

damage, fostering the onset of diabetic problems.14 

Epidemiological evidence suggests that vascular 

diseases, rather than hyperglycemia, are significant 

contributors to diabetes-related mortality.9 

Role of oxidative stress in pathophysiology of diabetes 

The function of oxidative stress in the onset of type 1 

and type 2 diabetes is highlighted by current research. 

Non-enzymatic protein glycation, glucose oxidation, 

and elevated lipid peroxidation cause oxidative 

damage in diabetes, which hinders enzymatic function, 

damages cellular structures and exacerbates insulin 

resistance.15 Studies reveal that oxidative aggregation 

of LDL, driven by hydroxyl radical-mediated cross-

linking of apo-B monomers, plays a role in diabetic 

complications.9 ROS/RNS influence insulin signaling 

by enhancing physiological functions in response to 

insulin but also by negatively regulating signaling 

pathways, leading to insulin resistance, which is a key 

contributor for type 2 diabetes.16 Oxidative stress 

triggers multiple disorders, including rheumatoid 

arthritis, diabetes mellitus, and cancer. In diabetes, it 

leads to complications such as cardiovascular disease, 

nerve damage, kidney dysfunction, vision impairment, 

and cerebrovascular events.17–19 

Macrotyloma uniflorum 

Macrotyloma uniflorum (Horse gram), also called as 

Kulthi in Hindi, Gahot in Kumaon and Garhwal, 

Gahot refers to the process of destroying stone at its 

first stage.20,21 Farmers grow horse gram all over India. 

It grows well in dry, slightly warm climates. The 

prime planting season for horse gram runs from late 

August to November.22 People in India consume horse 

gram in various forms, including whole seeds, sprouts, 

or as a complete meal.23 It also contains iron and 

molybdenum in abundance. Horse gram contains 

slowly digestible starch, causing a slight increase in 

blood sugar levels after meals for people with 

diabetes.24 The National Institute of Nutrition 

(ICMR)'s food composition table shows that horse 

gram seeds contain almost double the protein content 

as compared to other cereal grains.25 Horse gram is a 

rich source of diverse nutrients, including 

carbohydrates, proteins, amino acids, lipids, fatty acids, 

phenolic acids, flavonoids, tannins, saponins, 

anthocyanidins, phytosterols, and essential minerals 

like calcium, iron, and molybdenum.26 In ancient 

Indian books like Charak Samhita and Sushruta 

Samhita it is mentioned that the seeds of horse gram 

are well-known to heal abdominal lumps, bronchial 

asthma, hiccups, piles, and also in controlling 

sweating.27 

 

Phytochemicals in Macrotyloma uniflorum  

Plant seeds are rich in flavonols, minerals, essential 

fatty acids, myricetin, kaempferol, and quercetin, as 

well as arachidic, stearic, linoleic, oleic, gadoleic, and 

lignoceric acids.28 Additionally, Tannin, flavonoid, 

alkaloid, triterpenoid, steroid, saponin, carbohydrate, 
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phenolics, glycoside, amino acid, and mucilage 

phytoconstituents were detected in plant extract. The 

acetone extract had a high level of total polyphenols 

and tannins, but the methanol extract had a 

significant flavonoid content.29 It has a high protein 

content (22-24%), a significant quantity of soluble 

fibers (57.2%), fat (1.1%), vitamins, and minerals 

(3.2%). These seeds extract exhibits strong anti-

adipogenic, anti-hyperglycemic, and anti-

hypercholesterolemic properties. It works to 

counteract oxidative stress.30 Mome inositol, 

stigmasterol, n-hexadecanoic acid, ethyl derivatives, 

ethyl alpha-d-glucopyranoside, Vitamin E, linoleic 

acid and its esters, and 3-beta-stigmast-5-en-3-ol were 

the principal components discovered.31 

Antioxidant potential of Macrotyloma uniflorum 

Mathaiyan et al. (2022) evaluated the antioxidant 

properties of M. uniflorum seeds against ferric 

complexes, DPPH, hydroxyl radicals, and 

phosphomolybdenum complexes. Their findings 

revealed that M. uniflorum seeds possess remarkable 

antioxidant activity, primarily due to their free radical 

scavenging ability, which helps suppress oxidative 

processes.32 Subsequently, they prepared seed extracts 

using various solvents, including hexane, ethyl acetate, 

and methanol, and concluded that M. uniflorum seeds 

were highly effective in treating methanol-induced 

liver damage. This therapeutic potential was 

attributed to the presence of phytocompounds present 

in it, which likely played a significant role in 

providing antioxidant protection against alcohol-

induced liver tissue damage. Furthermore, histological 

analysis confirmed the hepatoprotective properties of 

M. uniflorum seeds.33 

Faujdar et al. (2022) prepared ethanolic extract of 

leaves of Bryophyllum pinnatum (BPE) and 

methanolic extract of M. Uniflorum seeds. 

Researchers evaluated both extracts for their 

antioxidant, antiurolithiatic, and injury healing 

capabilities. Researchers determined the antioxidant 

activity using DPPH and ABTS assays. The extracts 

underwent testing to assess their capacity for reducing 

Vero cell damage induced by calcium oxalate 

monohydrate (COM) crystals. The wound healing 

capability was tested using a scratch assay. They 

determined that the extract contain phytochemicals 

with antioxidant, cell defending, and injury healing 

activities.34 

Parasuraman et al. (2021) evaluated the free radical 

scavenging activity of ethanolic and methanolic 

extracts of Macrotyloma uniflorum seeds using DPPH 

and hydroxyl radical scavenging assays. Their findings 

revealed that the ethanolic extract contained a higher 

phenolic content compared to the methanolic extract. 

Both extracts demonstrated antioxidant activity, with 

dose dependent manner in both assays.35 

Bharathi et al. (2018) prepared ethanolic extract of 

seeds and suggested that M. uniflorum possess 

antioxidant and anti-inflammatory potential, which 

protected the body against the negative effects of 

obesity induced by a high fat diet in albino Wistar rats. 

The results proved that a HFD elevated liver enzymes 

and depleted antioxidants.36 

Panda et al. (2015) prepared M. uniflorum seeds 

extract with 80:20 v/v ethanol: water mixture. The 

research aimed to investigate if a hydroalcoholic 

extract of M. uniflorum seeds and ferulic acid could 

protect rats from hyperlipidemia and cardiac 

irregularities associated with metabolic syndrome. 

Researchers found that M. uniflorum seed extract 

protects against hyperlipidemia and cardiac 

abnormalities linked to the Metabolic Syndrome. The 

antioxidant activity of phenolic phyto constituents, 

especially ferulic acid.37 

Sanjeev et al. (2014) examined the hepatoprotective 

effect of methanolic extract of seeds of M. uniflorum 

in CCl4-induced hepatotoxicity in rats seems to be 

associated with its ability to decrease lipid 

peroxidation and prevent depletion of GSH.38 

Antidiabetic potential of Macrotyloma uniflorum 

Allenki et al (2019) elaborated the anti-diabetic effects 

of M. uniflorum stem and seeds extract on alloxan-

induced diabetic rats. The finding of their study 

demonstrated that the extract restored blood glucose 
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levels to normal in diabetes-induced rats, indicating 

its hypoglycemic activity. The mode of action of 

extracts in reducing diabetes is unknown.39 

Gupta et al. (2011) The M. uniflorum seeds were 

extracted with normal saline. Researchers observed 

that extract inhibited both the mouse pancreatic and 

human salivary α-amylase in a non-competitive 

manner. It lowered the serum glucose levels in the 

treated diabetic mice.31 

 

II. CONCLUSION 

 

This review highlights the substantial therapeutic 

potential of Macrotyloma uniflorum seeds extract in 

addressing diabetes and its associated oxidative stress, 

emphasizing its significance as a natural and 

sustainable remedy. The bioactive compounds present 

in the seeds, particularly polyphenols, flavonoids, and 

other phytoconstituents, contribute to its potent 

antidiabetic and antioxidant effects by targeting 

critical pathways involved in hyperglycemia, insulin 

resistance, and oxidative damage. These dual actions 

not only support glycemic control but also protect 

against diabetes-induced complications by scavenging 

free radicals and boosting the body's antioxidant 

defenses. Many studies support the extract’s 

therapeutic potential, highlighting the significant 

ability of M. uniflorum to alleviate inflammation and 

oxidative stress in obese rats. Furthermore, the plant 

extract has been demonstrated to inhibit α-amylase 

and α-glucosidase, effectively lowering glucose levels, 

enhancing the lipid profile, and preventing weight 

loss in diabetic mice. It has been observed that M. 

uniflorum improves insulin sensitivity by regulating 

signaling pathways, enhancing cellular responsiveness 

to insulin, and reducing blood glucose levels. Overall, 

M. uniflorum emerges as a valuable candidate for 

developing novel, plant-based therapeutic strategies 

for diabetes management, potentially contributing to 

the growing demand for natural alternatives in 

pharmaceutical interventions. While the current 

findings are promising, further studies are essential to 

fully characterize its bioactive compounds, optimize 

extraction processes, and explore its molecular 

mechanisms. Additionally, preclinical studies using 

laboratory animals can further elucidate the 

pharmacologic potential, safety, and mode of action of 

these compounds, enabling their integration into 

diverse drug delivery systems, including oral tablets, 

capsules, and functional food supplements. 
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