
Case Rep Rev. (2026) Vol 6, Issue 1 Page 1 of 3

                  Review Article

Citation: Rahm C. Incorporating Natural Ingredients and Supplements to Support Insulin Resistance. 
Case Rep Rev. 2026;6(1):084.

Case Reports and Reviews

Incorporating Natural Ingredients and 
Supplements to Support Insulin Resistance

Dr. Christina Rahm 
DRC Ventures, Franklin, TN 37067, United States

Correspondence

Dr. Christina Rahm 
DRC Ventures, Franklin, TN 37067, 
United States

•	 Received Date:  21 Nov 2025

•	 Accepted Date:  08 Dec 2025

•	 Publication Date: 18 Dec 2025

Copyright

© 2025 Authors. This is an open- access article 
distributed under the terms of the Creative 
Commons Attribution 4.0 International 
license.

Background Information
Insulin resistance occurs when cells 

become less responsive to insulin, leading to 
significant metabolic disruptions. It impairs 
glucose homeostasis at multiple levels. For 
example, it reduces the ability of skeletal 
muscle cells to uptake glucose and increases 
hepatic glucose production [1]. Additionally, 
inflammation resulting from adipose tissue 
dysfunction further compromises glycemic 
control. Insulin resistance contributes to 
obesity by disrupting lipid storage and 
promoting metabolic imbalance. In turn, 
obesity, particularly excess visceral fat, 
releases inflammatory cytokines and 
hormone-like substances that impair insulin 
signaling. This creates a harmful cycle of 
worsening metabolic health. Pharmaceutical 
interventions such as metformin and 
thiazolidinediones, combined with lifestyle 
changes, are commonly used to manage insulin 
resistance [2]. However, these treatments 
may cause adverse effects, suffer from low 
patient compliance, and show inconsistent 
results among individuals. This has led to 
growing interest in natural products and 
complementary therapies. Research shows 
that certain natural compounds can improve 
insulin signaling, reduce inflammation, and 
support metabolic health. These therapies are 
most effective when integrated with proper 
nutrition, regular physical activity, and stress 
management.

The Role of Natural Antioxidants and 
Anti-inflammatory Compounds

Chronic inflammation and oxidative stress 
are key underlying mechanisms that drive the 
development of insulin resistance, obesity, 
and alterations in cellular metabolic function. 
These effects are mediated through complex 
signaling pathways, including activation 
of the JNK and IκB kinase pathways, 
negative regulation of phosphorylated IRS 
proteins by PSA, and significant disruption 
of mitochondrial function, which leads to 
increased production of reactive oxygen 
species (ROS). Studies evaluating natural 
sources of antioxidants have demonstrated that 
curcumin from turmeric, quercetin from fruits 
and vegetables, and green tea polyphenols 
show strong potential in addressing these core 
issues through multiple therapeutic actions. 
Acai, rich in flavonoids and other bioactive 
compounds, has been shown to neutralize free 
radicals and enhance the activity of endogenous 
antioxidant enzymes such as glutathione 
and superoxide dismutase [3]. These natural 
compounds help reduce inflammation and 
improve insulin sensitivity by activating 
AMP-activated protein kinase (AMPK), down 
regulating nuclear factor kappa B (NF-κB), 
and promoting mitochondrial biogenesis and 
functional efficiency.

Natural compounds can enhance metabolic 
function throughout various organs and tissues 
while positively influencing insulin activity. 
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These compounds are capable of modulating adipokines, 
particularly those secreted by visceral adipose tissue (VAT), 
which now functions as an active endocrine organ rather than 
merely a fat reservoir. Curcumin has been shown to increase 
adiponectin levels, a hormone that supports glycemic control 
and metabolic health [4]. It also inhibits pro-inflammatory 
cytokines such as tumor necrosis factor-alpha (TNF-α) and 
interleukin-6 (IL-6), both of which contribute to inflammation 
at the molecular and transcriptional levels [5]. Moreover, natural 
compounds play a role in regulating adipocyte differentiation 
to prevent the formation of dysfunctional or dedifferentiated 
adipocytes. They also support the conversion of white adipose 
tissue into brown adipose tissue, which is characterized by 
higher metabolic activity and more efficient substrate oxidation.

Catechins from green tea, particularly epigallocatechin gallate 
(EGCG), offer significant health benefits by synergistically 
promoting thermogenesis and fat oxidation. These effects 
include increased activity of brown adipose tissue, upregulation 
of uncoupling protein 1 (UCP1), enhanced mitochondrial 
biogenesis in multiple tissues, and improvements in body 
composition. Liu et al. [6] reported that EGCG influences the 
AMPK/SIRT1/PGC-1α signaling pathway, which is essential 
for mitochondrial biogenesis and energy metabolism. Green 
tea catechins also exhibit an additive effect when combined 
with other natural antioxidants, leading to a more pronounced 
therapeutic impact due to the activation of distinct biological 
pathways [7]. These mechanisms are mediated in part by the 
PPAR and PGC-1 transcription factor families, along with other 
nuclear receptors that regulate metabolic pathways. Together, 
they coordinate the cellular response to energy expenditure and 
oxidative metabolism.

Essential Minerals and Vitamins for Metabolic Health
Vitamin D insufficiency is closely linked to the development 

of metabolic syndrome. For example, inadequate vitamin D 
levels have been shown to contribute to insulin resistance and 
obesity. Steroid metabolites interact with vitamin D receptors 
in various organs, including pancreatic β-cells, skeletal muscle, 
and adipose tissue [8]. Argano et al. [9] reported that vitamin 
D promotes the translocation of GLUT4, reduces inflammatory 
markers, and supports calcium regulation in pancreatic β-cells, 
ultimately enhancing glucose uptake. Clinical studies further 
demonstrate that individuals with serum 25-hydroxyvitamin D 
concentrations above 30 ng/mL tend to have improved insulin 
sensitivity, lower fasting glucose levels, and a significantly 
reduced risk of developing metabolic syndrome.

B-complex vitamins play a critical role in regulating energy 
production and maintaining healthy blood glucose levels. A 
deficiency in vitamin B12 has been linked to increased insulin 
resistance and a higher risk of neuropathic complications in 
individuals who are overweight or have diabetes [10]. Pyridoxal 
5′-phosphate (PFP), the active form of vitamin B6, functions 
as a cofactor for numerous enzymes involved in amino acid 
metabolism, glucose metabolism, and gluconeogenesis. 
Thiamine is also essential, as it supports glucose oxidation 
by working with pyruvate dehydrogenase and α-ketoglutarate 
dehydrogenase within the citric acid cycle. Deficiencies in 
these B vitamins negatively impact carbohydrate metabolism, 
mitochondrial function, insulin signaling, and glucose 
homeostasis [11]. Maintaining an optimal B vitamin status, 
whether through individual supplementation or in combination 
with minerals, can improve key metabolic markers and support 
long-term glycemic control.

Herbal Adaptogens and Traditional Medicine
MThe use of adaptogenic herbs to support insulin resistance 

is a compelling example of traditional knowledge aligning 
with modern approaches to metabolic health. Research by 
Muhammad and colleagues highlights the potential of herbs 
such as Gymnema sylvestre, berberine, and holy basil in 
improving insulin sensitivity and addressing weight-related 
concerns through multiple mechanisms. Berberine has been 
shown to activate the AMPK signaling pathway, enhance 
glucose uptake by promoting GLUT4 receptor translocation, 
and improve gut microbiome composition by supporting the 
growth of beneficial bacterial species [12]. Notably, berberine 
may improve glycemic control to a degree comparable to 
metformin and other conventional antidiabetic medications, 
while also offering benefits for cardiovascular health, weight 
management, and lipid regulation [12]. These effects are 
achieved by influencing cellular activity, reducing specific 
mitochondrial functions, activating AMPK signaling, and 
modulating key enzymes involved in glucose and fatty acid 
metabolism.

The actions of these adaptogenic herbs support the 
development of insulin sensitivity and facilitate beneficial 
metabolic changes in the body. They also assist in weight loss 
through a variety of interconnected mechanisms. Gymnema 
sylvestre, traditionally used in Ayurvedic medicine, helps 
reduce sugar cravings and the perception of sweetness 
by downregulating taste receptors on the tongue. This 
may contribute to improved dietary compliance and more 
successful weight management efforts [13]. In addition, this 
herb appears to promote the regeneration of pancreatic beta 
cells and enhance insulin production by stimulating hormone 
release from the pancreatic islets. Gymnema’s effectiveness 
in supporting glycemic control is largely attributed to its 
active compounds. Gymnemic acids slow the rate of intestinal 
glucose absorption, while gymnemasaponins enhance glucose 
uptake and utilization in peripheral tissues [13]. Together, these 
bioactive substances improve the activity of insulin-sensitive 
pathways and contribute to better glycemic regulation.

Various portions of Ocimum sanctum, sometimes known 
as holy basil, exhibit substantial anti-stress properties and 
beneficial effects on blood glucose levels and inflammation via 
multiple signaling cascades. Medicinal herbs lower cortisol, 
modulate neurotransmitters and improve cell stress resistance 
via Nrf2 antioxidant pathways [12]. Prolonged stress increases 
cortisol levels, which promote fat deposition on abdominal 
organs and have a deleterious impact on insulin signaling in 
the target organs. Holy basil's adaptogenic and antidiabetic 
properties are notably synergistic in addressing stress and 
metabolic disorders, which are inextricably linked [14]. 
These chemicals promote glucose transport across peripheral 
tissue membranes, decrease inflammatory cytokine creation, 
and conserve cellular energy generation, resulting in better 
glycemic management and an overall metabolic profile.

Conclusions and Future Impact
The use of natural foods and supplements in the management 

of insulin resistance represents a meaningful shift in the 
current approach to treating metabolic syndrome. These natural 
interventions, supported by substantial scientific evidence, offer 
valuable support within a multimodal strategy for addressing 
insulin resistance and related conditions. While such therapies 
are not substitutes for conventional medical treatment, they can 
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serve as effective adjuncts to standard care. When integrated 
with existing treatment plans, natural compounds may enhance 
therapeutic outcomes, particularly in supporting weight 
management and overall metabolic health. The synergistic 
effects observed when combining different natural compounds, 
along with their relatively low toxicity, make them well-suited 
for long-term use in promoting metabolic well-being.

The future of insulin resistance treatment is likely to become 
more targeted, personalized, and integrative by combining 
conventional medicine with natural therapies that are supported 
by scientific evidence. Emerging diagnostic tools, including 
genetic profiling and metabolomics, will enable the identification 
of specific metabolic pathways that can be addressed with 
targeted natural compounds. As treatment strategies evolve 
and interest grows in the molecular mechanisms of bioactive 
compounds derived from natural sources, the management of 
insulin resistance and related metabolic disorders is expected 
to become more effective. A deeper understanding of these 
natural interventions will pave the way for improved and 
more precisely tailored supplementation strategies. Such 
advancements have the potential to significantly reduce the 
global burden of metabolic disease and deliver optimal health 
outcomes across diverse population groups.
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