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Abstract: Virya is a fundamental Ayurvedic pharmacodynamic
attribute representing the immediate bioenergetic effect of a
substance, classically categorized as Ushna (hot) or Shita (cold).
Although Virya is not defined by physical temperature, its clinical
implications include modulation of digestion (4gni), metabolism,
circulation, and inflammation. Contemporary biomedical
research  has  explored thermogenesis, mitochondrial
bioenergetics, and sympathetic activation induced by dietary
herbs and spices—many of which are classified as Ushna Virya in
Ayurveda. This review critically correlates Ayurvedic Virya with
measurable thermogenic and metabolic effects documented
through in vitro, animal, and human studies. Conceptual overlaps,
mechanistic parallels, and limitations are discussed, highlighting
opportunities for integrative research and standardization.
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1. Introduction

Ayurveda conceptualizes drug action through Rasa, Guna,
Virya, Vipaka, and Prabhava. Among these, Virya determines
the immediate systemic response following administration and
plays a decisive role in therapeutic decision-making. Classical
texts such as Charaka Samhita and Sushruta Sambhita
emphasize Virya as central to Dosha pacification and Agni
regulation [1], [2].

In contrast, modern physiology explains metabolic
regulation through thermogenesis, mitochondrial energy flux,
and neuroendocrine signaling. Recent nutritional and

pharmacological studies suggest that certain herbs and spices
exert measurable thermogenic effects, raising interest in
whether Ushna Virya corresponds to quantifiable bioenergetic
changes [3]-[5].

2. Ayurvedic Concept of Virya

A. Definition and Classical Description

Virya refers to the potency or energy by which a substance
produces its primary action immediately after intake. Ayurveda
recognizes two principal types:

Ushna Virya: Heating, stimulating, penetrating

Shita Virya: Cooling, stabilizing, soothing

This binary classification simplifies a complex energetic
phenomenon influencing digestion, circulation, tissue
metabolism, and inflammatory responses [1]-[3].

3. Modern Thermogenesis and Bioenergetics

A. Thermogenesis
Thermogenesis refers to heat production resulting from
metabolic activity and includes:
e Basal metabolic thermogenesis
e Diet-induced thermogenesis (DIT)
e Adaptive thermogenesis
These processes involve mitochondrial uncoupling proteins
(UCPs), catecholamine release, and sympathetic nervous

Table 1
Classical attributes and physiological implications of Virya

Ayurvedic Primary action Dosha Digestive effect Classical examples Modern correlate
Attribute effect
Ushna Virya Stimulates Agni | Kapha, Deepana, Ginger, Pepper, Thermogenesis, SNS activation
| Vata Pachana Mustard
Shita Virya Suppresses excessive | Pitta Grahi, Stambhana  Sandalwood, Guduchi Anti-inflammatory, metabolic
Agni cooling
Table 2
Correlation of ayurvedic Virya with modern experimental evidence

Herb Ayurvedic Virya  Experimental Model  Observed Effect Reference

Zingiber officinale  Ushna Human trial 1 DIT, | appetite [5,11]

Capsicum annuum  Ushna Human/Animal 1 Energy expenditure  [4, 10]

Piper nigrum Ushna In vitro/Animal 1 Lipid metabolism [12,13]

Curcuma longa Ushna In vitro Anti-inflammatory [14,15]
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system activation [4]-[6].

B. Bioenergetic Mechanisms

Bioenergetics focuses on ATP generation, mitochondrial
efficiency, and substrate utilization. Several phytochemicals
influence these pathways by modulating AMP-activated protein
kinase (AMPK), peroxisome proliferator-activated receptors
(PPARSs), and oxidative phosphorylation [6]-[9].

4. Correlation Between Virya and Thermogenic Effects

A. Ushna Virya and Thermogenesis

Many Ushna Virya substances demonstrate thermogenic or
metabolic-stimulating effects in modern research:

Capsaicin increases catecholamine release and DIT in
humans [4, 10].

Gingerols enhance thermic effect of food and lipid
metabolism [5, 11].

Piperine modulates lipid oxidation and mitochondrial
enzymes in vitro and in vivo [12, 13].

These effects parallel Ayurvedic descriptions of Agni
Deepana and Srotas Vishodhana.

5. Shita Virya and Metabolic Modulation

Shita  Virya substances do not typically increase
thermogenesis but exert metabolic effects through: Reduction
of oxidative stress, Anti-inflammatory signaling, Improved
insulin sensitivity

Curcumin and Guduchi demonstrate metabolic stabilization
rather than direct heat production, aligning with Ayurvedic
Pitta-Shamana properties [14]-[16].

6. Limitations and Research Gaps

e Ayurvedic Virya is qualitative, while thermogenesis is
quantitative.

e  Many studies have small sample sizes and short durations.

e Lack of standardized biomarkers linking Agni to
mitochondrial indices.

e Need for integrative trial designs combining Ayurvedic
diagnostics with indirect calorimetry and metabolomics [6,
9, 17].

7. Future Directions

e Development of Agni—Bioenergetic Index.

e  Controlled clinical trials stratified by Prakriti.

e Systems biology approaches linking Dosha—Virya—
metabolism.

e Standardization  of
parameters.

Ayurvedic  pharmacodynamic
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8. Conclusion

The Ayurvedic concept of Virya demonstrates meaningful
conceptual and functional overlap with modern thermogenic
and bioenergetic phenomena. Ushna Virya substances often
correspond to thermogenic and metabolism-enhancing agents,
while Shita Virya substances align with metabolic cooling and
anti-inflammatory regulation. Although epistemologically
distinct, integrative research frameworks can bridge these
paradigms, enriching both Ayurvedic pharmacology and
modern metabolic science.
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