© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

Pl Journal of Emerging Trends and Novel Research

JETNR.ORG | ISSN : 2984-9276
An International O}acn Arccess, Peer-reviewed, Kefzreu(]au mal

A Comprehensive Review on the Supportive Role
of Selected Botanicals in Cholesterol and
Triglyceride Regulation: An Integrative

Phytotherapeutic and Electropathy Perspective

S.R.SHANKAR, ACADEMIC ADVISOR CUM DIRECTOR
S.RAMAMOORTHI, FOUNDER
K.BALAMURUGAN, ELECTROPATHY PRACTITIONER
C.WILSON FRANKLIN, ELECTROPATHY PRACTITIONER
S.KAVYA, ELECTROPATHY PRACTITIONER
R.S.U. ELECTROPATHY MEDICAL COLLEGE AND HOSPITAL

Abstract

Hyperlipidemia is a chronic metabolic disorder characterized by elevated serum cholesterol and triglyceride levels,
contributing significantly to global cardiovascular morbidity and mortality (1,2). The condition arises from complex
disturbances in hepatic lipid metabolism, intestinal absorption, endocrine regulation, oxidative stress, and chronic
inflammation (3—-5). These pathological mechanisms collectively result in endothelial dysfunction and progressive
atherosclerotic disease.

Conventional lipid-lowering therapies such as statins and fibrates are clinically effective but are associated with long-
term adverse effects including myopathy and hepatic enzyme alterations (13,17). This has increased interest in
complementary therapeutic systems such as phytotherapy, which provides multi-targeted biochemical modulation with
relatively safer profiles (11,12).

This review evaluates a botanical formulation consisting of Cochlearia officinalis, Echinacea angustifolia, Hydrastis
canadensis, and Thuja occidentalis. Their phytochemical composition, pharmacological activities, and metabolic
relevance are analyzed in detail. The formulation demonstrates antioxidant and immunomodulatory effects but limited
direct lipid-lowering efficacy (6,7). An electropathy-based interpretation is also included to provide a holistic
understanding of metabolic imbalance.

1. Introduction

Hyperlipidemia is one of the most prevalent metabolic disorders globally and is strongly associated with cardiovascular
diseases such as myocardial infarction, stroke, and peripheral vascular disease (1). It is characterized by elevated LDL,
VLDL, and triglycerides along with reduced HDL levels in many patients (4).

Lipid metabolism is a tightly regulated physiological process involving hepatic synthesis, intestinal absorption,
lipoprotein transport, and enzymatic degradation (3). The HMG-CoA reductase enzyme plays a central role in
cholesterol biosynthesis and is the primary target of statin drugs (3).

Multiple risk factors contribute to lipid imbalance, including sedentary lifestyle, obesity, insulin resistance, genetic
predisposition, and unhealthy dietary habits (4). Chronic inflammation and oxidative stress further exacerbate
endothelial dysfunction and promote plaque formation in blood vessels (2,5).
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Inflammatory cytokines such as TNF-a and IL-6 are known to alter lipid metabolism and increase cardiovascular risk
(5). Conventional pharmacological approaches are effective but may cause adverse effects during long-term use (13).
Therefore, herbal and integrative systems have gained increasing attention as supportive therapies (11,12).
Electropathy and phytotherapy both emphasize systemic restoration rather than isolated biochemical correction,
making them relevant in chronic metabolic disorders.

2. Pathophysiology of Cholesterol and Triglyceride Disorders

Cholesterol is synthesized in the liver via the mevalonate pathway, which is regulated by the enzyme HMG-CoA
reductase (3). This pathway plays a critical role in maintaining cellular membrane integrity and steroid hormone
synthesis.

Triglycerides are formed from dietary fats and excess carbohydrates and are stored in adipose tissue for energy
utilization. When metabolic balance is disturbed, excessive triglyceride accumulation occurs (4).

Elevated LDL undergoes oxidative modification, forming oxidized LDL, which triggers endothelial inflammation and
plaque formation (5). This process is central to atherosclerosis development.

Oxidative stress plays a major role in lipid peroxidation, damaging vascular tissues and accelerating cardiovascular
disease progression (15). Insulin resistance further enhances hepatic lipid synthesis and reduces lipid clearance
efficiency (3,4).

Genetic mutations affecting lipid receptors can also lead to familial hypercholesterolemia. Thus, lipid disorders
represent a complex interaction of metabolic, genetic, and environmental factors.

3. Role of Inflammation and Immunity in Hyperlipidemia

Inflammation is now recognized as a central driver of lipid disorders (2,4). Pro-inflammatory cytokines such as IL-1,
IL-6, and TNF-a disrupt lipid homeostasis by altering hepatic enzyme activity (5).

Chronic immune activation leads to endothelial dysfunction and unstable atherosclerotic plaque formation. Adipose
tissue acts as an endocrine organ releasing adipokines that regulate metabolic processes (4).

Oxidative stress amplifies inflammatory pathways and creates a self-sustaining cycle of metabolic dysfunction (15).
This leads to progressive worsening of lipid profiles.

Herbal immunomodulators may help reduce systemic inflammation and restore metabolic balance (11,14). This
provides a rationale for phytotherapeutic interventions in lipid disorders.

4. Phytochemical Composition of Selected Botanicals

4.1 Cochlearia officinalis

Cochlearia officinalis contains vitamin C, glucosinolates, and sulfur compounds with strong antioxidant properties
(10). These compounds help neutralize free radicals and reduce oxidative stress.

It supports detoxification processes and improves general metabolic resilience. However, it does not directly inhibit
cholesterol synthesis pathways.

Its role in lipid management is therefore indirect, mainly through antioxidant protection of vascular tissues.

4.2 Echinacea angustifolia

Echinacea angustifolia contains alkamides, caffeic acid derivatives, and polysaccharides (8,9). These compounds
modulate immune responses and reduce inflammatory cytokine production.

It enhances macrophage activity and improves immune regulation. Although inflammation is linked to lipid disorders,
its direct lipid-lowering effect is minimal.

Its primary role is immunomodulation and systemic anti-inflammatory support.

4.3 Hydrastis canadensis

Hydrastis canadensis contains berberine, hydrastine, and canadine alkaloids (6,7). Berberine is known to activate
AMP-activated protein kinase (AMPK), which regulates lipid and glucose metabolism.

It has demonstrated mild reductions in LDL and triglycerides in experimental studies. Among all herbs in this
formulation, it has the strongest metabolic relevance.

However, clinical effectiveness depends on dosage and bioavailability.

4.4 Thuja occidentalis

Thuja occidentalis contains essential oils, flavonoids, and tannins with immunomodulatory properties (10). It is
traditionally used for chronic systemic conditions.

It has limited direct effect on lipid metabolism and acts mainly at the immune system level. Prolonged use requires
caution due to potential toxicity.

Its role is supportive rather than metabolic.
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5. Pharmacological Actions Relevant to Metabolic Health

The formulation exhibits antioxidant, anti-inflammatory, and immunomodulatory properties (11,14). These
mechanisms help reduce oxidative stress and improve cellular homeostasis.

However, there is no strong direct inhibition of lipid biosynthesis enzymes such as HMG-CoA reductase (3). Therefore,
the pharmacological effect is systemic rather than targeted.

The herbs mainly support liver function and immune balance. This indirectly contributes to metabolic regulation.
Overall, the formulation is supportive but not curative for lipid disorders.

6. Mechanistic Pathways

The formulation may influence lipid metabolism indirectly through multiple pathways (5,15). These include reduction
of inflammatory cytokines, suppression of oxidative stress, and enhancement of detoxification pathways.

Liver function may improve due to reduced toxic burden. However, cholesterol synthesis and lipid transport pathways
remain largely unaffected (3).

The mechanism is therefore systemic rather than biochemical. It supports metabolic equilibrium rather than directly
lowering lipid levels.

7. Evaluation of Lipid-Lowering Potential

Among all components, only Hydrastis canadensis shows measurable lipid-lowering potential due to berberine content
(6,7).

The remaining herbs provide immunological and antioxidant support. Clinical evidence for significant lipid reduction
is limited (13,17).

Therefore, the formulation cannot be considered a primary hypolipidemic therapy. Its role is supportive and adjunctive.
8. Synergistic Interactions

The herbal combination may produce synergistic antioxidant and immunomodulatory effects (14). These interactions
enhance systemic resilience.

However, synergy does not necessarily translate into lipid reduction. Evidence for synergistic lipid-lowering effects is
weak.

The formulation mainly supports immune-metabolic balance. Its action is holistic rather than targeted.

9. Clinical Applications

This formulation may be useful in chronic inflammatory conditions and metabolic imbalance (11,12). It may benefit
patients with mild dyslipidemia.

It is not recommended as standalone therapy for hyperlipidemia. It should be used as an adjunct to standard treatments.
Clinical supervision is essential to ensure safety and efficacy.

10. Integration with Conventional Therapy

Integrative approaches combine herbal and pharmaceutical therapies for better outcomes (13). This formulation may
complement statins by reducing inflammation.

However, drug—herb interactions must be monitored carefully. Standardization is necessary for reproducibility.
Evidence-based integration is still developing.

11. Safety and Toxicological Considerations

Safety depends on dosage, preparation, and duration (12). Thuja occidentalis may be toxic at high doses.

Goldenseal may interact with liver enzymes (6). Echinacea may cause mild allergic reactions.

Long-term safety data is limited, requiring caution in chronic use (17).

12. Limitations

Major limitations include lack of clinical trials and insufficient lipid-specific evidence (13,17). Pharmacokinetic
variability affects outcomes.

Standardization of herbal extracts is lacking. Most evidence is preclinical.

Therefore, conclusions remain theoretical.

13. Future Research Directions

Future studies should include randomized clinical trials (16). Standardization of herbal extracts is essential.
Mechanistic studies on lipid pathways are needed. Bioavailability enhancement strategies should be explored.
Integration with conventional lipid therapy should be investigated.

14. Discussion

The formulation provides systemic immunomodulatory and antioxidant effects (11,14). It indirectly supports metabolic

balance.
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However, it lacks direct lipid-lowering mechanisms (3). Its role is therefore adjunctive.

Electropathy interpretation emphasizes systemic energetic balance restoration. Clinical evidence remains limited.

15. Electropathy Perspective in Lipid Disorders

Electropathy interprets hyperlipidemia as systemic energetic imbalance involving lymphatic congestion and hepatic
dysfunction.

Cochlearia officinalis supports detoxification (10).

Echinacea angustifolia enhances immune-lymphatic function (8,9).

Hydrastis canadensis supports hepatic regulation (6,7).

Thuja occidentalis addresses systemic imbalance (10).

Electropathy focuses on restoring systemic balance rather than biochemical targeting. Scientific validation is limited.

16. Conclusion

The botanical formulation provides immunomodulatory and antioxidant benefits but limited lipid-lowering activity.
Hydrastis canadensis is the most active component.

The formulation is best used as adjunct therapy in metabolic disorders. Electropathy supports its role in systemic
balance restoration.

Further clinical research is required.
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