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ABSTRACT

Ayurveda, the ancient Indian system of medicine, offers a
profound and holistic perspective on the intricate processes of
Kshudha (hunger) and satiety (Trupti). While contemporary
medicine  primarily  attributes  these  sensations  to
neuroendocrine mechanisms involving various hormones and
neurotransmitters, Ayurvedic texts delineate a complex
interplay of Agni (digestive fire), Doshas (bio-energies), and
Dhatus (tissues) in regulating digestive function and metabolic
equilibrium. This article explores the Ayurvedic understanding
of Kshudha and Trupti, correlating these concepts with modern
neuroendocrine physiology. It delves into the role of Jatharagni,
Bhutagnis, and Dhatwagnis in digestion and metabolism, and
examines how imbalances in Vata, Pitta, and Kapha Doshas
influence appetite regulation. The missed study attempts to
principles and the actions of key hunger- and satiety-regulating

hormones such as ghrelin, leptin, cholecystokinin (CCK),

glucagon-like peptide-1 (GLP-1), and insulin. By integrating these two distinct yet

complementary frameworks, this article aims to provide a comprehensive understanding of

hunger and satiety, paving the way for synergistic approaches to managing metabolic

disorders and promoting overall well-being.
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INTRODUCTION

Hunger and satiety are fundamental physiological sensations that drive food intake, ensuring
energy homeostasis and survival. In modern physiology, these sensations are understood as
complex neuroendocrine phenomena involving a sophisticated network of signals originating
from the gastrointestinal tract, adipose tissue, and the central nervous system. Hormones,
neuropeptides, and neurotransmitters intricately communicate to regulate appetite,

metabolism, and energy expenditure.

Ayurveda, predating modern science by millennia, provides a unique lens through which to
view these essential bodily functions. The Ayurvedic concept of Kshudha (hunger) is not
merely a sensation but a physiological state indicating the readiness of Agni (digestive fire) to
process food, while Trupti (satiety) signifies the optimal nourishment of Dhatus (tissues) and
the balanced functioning of Doshas (bio-energies).”? This ancient wisdom emphasizes the
importance of Agni as the cornerstone of health, governing all metabolic transformations.! A
balanced Agni ensures proper digestion, assimilation, and elimination, leading to
optimal Kshudha and Trupti.

The present article seeks to bridge the gap between these two seemingly distinct systems of
thought by exploring the profound correlations between Ayurvedic physiological principles
of hunger and satiety and their modern neuroendocrine counterparts. By examining these
connections, we can gain a deeper, more holistic understanding of appetite regulation and its

implications for health and disease.

LITERATURE STUDY

I. Ayurvedic Perspective on Kshudha (hunger) and Satiety (Trupti)

A. The Concept of Agni: The Cornerstone of Digestion and Metabolism

1. Jatharagni (Digestive Fire)

o Located in the stomach and small intestine, Jatharagni is the primary digestive fire
responsible for breaking down ingested food into absorbable nutrients.!

o Its strength dictates the quality of digestion. A strong Jatharagni ensures efficient

processing of food, leading to proper Kshudha and Trupti.
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o States of Jatharagni

= Tikshna Agni (Sharp): Rapid digestion, intense hunger, sometimes leading to overeating
or hypermetabolic states.

= Manda Agni (Dull): Slow digestion, poor appetite, feelings of heaviness, accumulation
of Ama (toxins).

= Visham Agni (Irregular): Variable digestion, unpredictable Kshudha (hunger), often

associated with Vata imbalance.

2. Sama Agni (Balanced)
Optimal digestion, consistent Kshudha (hunger), feelings of contentment after eating,

leading to proper Trupti. This is the ideal state for health.

3. Bhutagnis (Elemental Fires)

o Five Bhutagnis correspond to the five Mahabhutas (Pruthavi, Aap, Teja, Vayu and
Aakash) and are responsible for processing the elemental components of food.!!

o They act at a more subtle level, converting ingested food's elemental properties into the

body's own elemental constitution.

4. Dhatwagnis (Tissue Fires)

o Each of the seven Dhatus (Rasa, Rakta, Mamsa, Meda, Asthi, Majja, Shukra) possesses
its own Dhatwagni.!

o Dhatwagnis are responsible for metabolizing nutrients from the preceding Dhatu and
transforming them into the subsequent Dhatu, nourishing the respective tissues.

o Proper functioning of Dhatwagnis is crucial for tissue health and contributes to the feeling
of Trupti at a cellular level.

B. The Role of Doshas in Appetite Regulation
The three Doshas — Vata, Pitta, and Kapha — are dynamic bio-energies that govern all
physiological and psychological functions. Their balance is essential for proper hunger and

satiety signals.!

1. Vata Dosha (Vayu and Aakash)

o Governs movement, nervous impulses, and communication.

www.wipr.net | Vol 14, Issue 21,2025. |  1SO 9001: 2015 Certified Journal | 65



Halim et al. World Journal of Pharmaceutical Research

C.

Influence on Kshudha: Irregular or variable appetite (Visham Agni). May experience
sudden, intense Kshudha (hunger) followed by complete loss of appetite. Often leads to
irregular eating patterns.

Influence on Trupti: May feel full quickly but also get hungry again soon. Digestive

discomfort like bloating and gas can interfere with satiety.

Pitta Dosha (Agni and Jala)

Governs metabolism, digestion, and transformation (Tikshna Agni).!*!

Influence on Kshudha: Strong, consistent, and often intense Kshudha (hunger). Pitta
individuals generally have a robust appetite and efficient digestion. If imbalanced, it can
lead to excessive Kshudha (hunger) and acid reflux.

Influence on Trupti: Feel satisfied after a well-portioned meal. Can become irritable if

meals are delayed.

Kapha Dosha (Jala and Pruthavi)

Governs structure, lubrication, and stability (Manda Agni).!!

Influence on Kshudha: Slow, steady, and often mild Kshudha (hunger). May skip meals
without much discomfort. Digestion is typically slow.

Influence on Trupti: Feel full easily and for longer durations. Tendency towards

emotional eating and difficulty recognizing true physical Kshudha (hunger).

Prakriti (Body Constitution) and its Impact

An individual's Prakriti (unique mind-body constitution) significantly influences their typical

appetite patterns. Understanding one's Prakriti can help in customizing dietary

recommendations and managing Kshudha (hunger)-satiety cues.

Table 1: Influence of Doshas on Kshudha (hunger) and Satiety.

Dosha Agni . .
Predominance | Type Kshudha (hunger) Satiety (Trupti)
. Irregular, variable, Variable, may feel full
Visham . : . )
Vata Aani sometimes intense, quickly, gets hungry again
gni :
sometimes absent fast
Pitta Tikshna | Strong, consistent, intense, | Satisfied by balanced meals,
Agni gets hungry if delayed irritable if deprived
Manda | Mild, slow, less frequent, Sus_tamed satiety, feels full
Kapha . . easily, tendency for
Agni can skip meals 4 .
emotional eating
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I1. Neuroendocrine Mechanisms of Hunger and Satiety (Modern Perspective)

Modern science has identified a complex neuroendocrine network regulating appetite,

involving signals from the gut, adipose tissue, and the brain.

A.

[6.7]

Central Nervous System Regulation: The Hypothalamus

Arcuate Nucleus (ARC)

Contains two main populations of neurons with opposing effects on appetitel”:
NPY/AgRP neurons: Promote hunger (orexigenic). Stimulated by ghrelin, inhibited by
leptin and insulin.

POMC/CART neurons: Promote satiety (anorexigenic). Stimulated by leptin, insulin,
CCK, GLP-1.

Paraventricular Nucleus (PVN): Integrates signals from the ARC and other brain
regions to modulate appetite and energy expenditure.”

Lateral Hypothalamic Area (LHA): Often referred to as the "hunger center,” contains
neurons producing orexin and melanin-concentrating hormone (MCH), which stimulate
appetite.”

Ventromedial Hypothalamic Nucleus (VMH): Known as the "satiety center,” its

activation reduces food intake.[”

B. Peripheral Hormonal Signals

1.
o

@)

Ghrelin (The Hunger Hormone)

Origin: Primarily secreted by the oxyntic glands of the stomach®!

Action: Levels rise before meals, stimulating appetite and food intake. Acts on
NPY/AgRP neurons in the hypothalamus.®!

Correlation with Kshudha: Ghrelin's surge before meals strongly correlates with the
Ayurvedic concept of Kshudha — the physiological readiness for food when Jatharagni is
high.

Leptin (The Satiety Hormone)

Origin: Produced predominantly by adipose tissue."®!

Action: Signals long-term energy stores to the brain. High leptin levels inhibit appetite by
activating POMC/CART neurons and inhibiting NPY/AgRP neurons, promoting satiety

and energy expenditure.
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o Correlation with Trupti: Leptin's role in signaling long-term satiety and metabolic
balance resonates with the Ayurvedic concept of Trupti as a state of deep nourishment

and satisfaction at the tissue level (Dhatu-level Trupti).

3. Cholecystokinin (CCK)
o Origin: Released by the duodenum and jejunum in response to fat and protein intake.[*”

o Action: Induces short-term satiety by slowing gastric emptying and stimulating vagal
afferent nerves, which transmit signals to the brainstem and hypothalamus.™

o Correlation with Trupti: CCK's immediate post-meal satiety effect aligns with the
initial feeling of Trupti after consuming a meal, particularly one rich in fats and proteins,

which require more intense Agni activity.

4. Glucagon-like Peptide-1 (GLP-1)

o Origin: Secreted by L-cells in the ileum and colon in response to nutrient presence.!*!

o Action: Enhances glucose-dependent insulin secretion, slows gastric emptying, and
promotes satiety via central mechanisms.™

o Correlation with Trupti: GLP-1's action in modulating post-prandial glucose and
promoting satiety reflects a sophisticated feedback loop that contributes to the sustained

feeling of Trupti and metabolic balance, akin to balanced Dhatwagnis.

5. Insulin

o Origin: Produced by the beta cells of the pancreas.™?

o Action: Crucial for glucose uptake and storage. Acts centrally to inhibit appetite by
activating POMC/CART neurons and inhibiting NPY/AgRP neurons, similar to leptin.'?

o Correlation with Trupti: Insulin's role in nutrient assimilation and signaling energy
repletion contributes to satiety and metabolic stability, aligning with the nourishing aspect

of Trupti.

6. Peptide YY (PYY)

o Origin: Released by L-cells in the ileum and colon after a meal.1**!

o Action: Reduces appetite and food intake.™
o Correlation with Trupti: Contributes to post-meal satiety.
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Table 2: Correlation of Neuroendocrine Hormones with Ayurvedic Concepts.

Hormone | Oriain Primary Action | Ayurvedic Correlation
g (Modern) (Proposed)
ﬁltjlrr]mélrates Surge of Agni (Jatharagni)
Ghrelin Stomach nunger, before meals, indicating
increases food . L
: readiness for digestion
intake
. Signals long- Deep, long-term Trupti;
. Adipose . : _
Leptin . term satiety, nourishment of Dhatus;
tissue :
energy stores metabolic balance
Short-term Initial Trupti after a meal,
Duodenum, . . : L
CCK . satiety, slows especially high-fat/protein;
Jejunum : . .
gastric emptying | Agni at work
lleumn Promotes Sustained Trupti; balanced
GLP-1 ' satiety, insulin Dhatwagnis; refined
Colon . SR
secretion metabolic signaling
Promotes Nutrient assimilation,
Insulin Pancreas nutrient uptake, | energy repletion,
reduces appetite | contributing to Trupti
lleumn Reduces Post-meal Trupti signals;
PYY ' appetite, slows | efficient digestion and
Colon . : AN
gastric emptying | assimilation

I11. Bridging the Gap: Correlation of Kshudha and Trupti with Neuroendocrine
Mechanisms

A. Kshudha and Ghrelin: The Signals of Agni

The physiological sensation of hunger, or Kshudha, in Ayurveda is intrinsically linked to the
awakening of Jatharagni.! When Agni is properly kindled and the previous meal has been
digested, Kshudha arises, signaling the body's readiness for food. This phenomenon directly
parallels the rise in ghrelin levels before meals in modern physiology.®® Ghrelin acts as a
powerful orexigenic signal, stimulating the hypothalamic Kshudha (hunger) centers. The
robust appetite seen in Pitta individuals with Tikshna Agni could be correlated with a more
pronounced and timely ghrelin surge, while the irregular Visham Agni of Vata types might
reflect erratic ghrelin secretion or sensitivity. Conversely, Manda Agni in Kapha individuals
could be linked to lower ghrelin secretion or a reduced sensitivity to its effects, leading to

milder Kshudha (hunger) cues.

B. Trupti and Satiety Hormones: Deep Nourishment and Metabolic Balance
The Ayurvedic concept of Trupti extends beyond mere fullness; it signifies deep satisfaction,
optimal nourishment of Dhatus, and a state of metabolic equilibrium.”? This holistic

understanding of Trupti can be correlated with the multifaceted actions of various satiety
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hormones:

1.

o

C.

Immediate Post-meal Trupti (CCK, GLP-1, PYY)

As food enters the gastrointestinal tract, hormones like CCK, GLP-1, and PYY are
released.'**%3 They act rapidly to slow gastric emptying, stimulate vagal nerves, and
signal short-term satiety to the brain.

This initial phase of Trupti corresponds to the immediate cessation of Kshudha (hunger)
after consuming a meal and the beginning of the Agni's work on the ingested food. The
speed and intensity of this immediate Trupti could be influenced by the strength

of Jatharagni.

Sustained Trupti (Leptin, Insulin, GLP-1)

As digestion and assimilation progress, nutrients are absorbed, leading to increased blood
glucose and insulin secretion. Adipose tissue, over the long term, releases leptin,
signalling energy stores.®*? These hormones exert sustained anorexigenic effects,
promoting a lasting feeling of satiety and inhibiting further food intake.[®***?

This sustained Trupti aligns with the Ayurvedic concept of Dhatu Poshana (nourishment
of tissues) and the balanced functioning of Dhatwagnis.”! When Dhatus are properly
nourished, a deeper, more profound sense of satisfaction and well-being arises, which is a
hallmark of true Trupti. A person with optimal Dhatwagnis will experience
lasting Trupti and metabolic balance, while imbalances can lead to constant cravings

despite adequate food intake.

The Mind-Body Connection

Ayurveda strongly emphasizes the mind-body connection.® Emotional states, stress, and

sensory experiences significantly influence Agni and, consequently, Kshudha and Trupti.

Vata imbalance (often exacerbated by stress and anxiety) can lead to irregular appetite
and digestive disturbances, mirroring the impact of stress on neuroendocrine regulation
(e.g., cortisol influencing ghrelin and leptin).*

Pitta imbalance (anger, frustration) can manifest as intense Kshudha (hunger) or
digestive "burning,” reflecting potential dysregulation in metabolic hormones.

Kapha imbalance (emotional comfort eating, sluggishness) can lead to reduced physical
Kshudha (hunger) but increased psychological cravings, highlighting the complex
interplay of emotional eating and satiety signaling.
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Modern neuroscience also acknowledges the profound impact of psychological factors on
appetite, with areas like the amygdala and prefrontal cortex modulating hypothalamic activity

in response to emotions and environmental cues.™**!

IV. Clinical Implications and Future Directions

Understanding the correlations between Ayurvedic and modern physiological concepts of

Kshudha (hunger) and satiety offers significant clinical implications:

1. Personalized Dietary Approaches: Ayurvedic Prakriti-based dietary guidelines can be
integrated with modern nutritional science to create highly personalized eating plans that
optimize Agni and support balanced neuroendocrine function.”) For instance, a Vata
individual (prone to Visham Agniand erratic ghrelin) might benefit from warm,
grounding, regular meals, while a Kapha individual (Manda Agni and potentially lower
leptin sensitivity) might thrive on lighter, stimulating foods.

2. Management of Metabolic Disorders: Conditions like obesity, metabolic syndrome, and
eating disorders involve dysregulation of Kshudha (hunger) and satiety. Ayurvedic
interventions, such as Deepana (appetizer) and Pachana (digestive) therapies to
balance Agni, along with lifestyle modifications, can complement modern
pharmacological and dietary strategies.l*®! For example, herbs that enhance Agni might
influence ghrelin sensitivity or promote the release of satiety hormones.

3. Mindful Eating and Lifestyle: Ayurveda's emphasis on conscious eating, eating when
truly hungry, and stopping when Tripta (satisfied) promotes mindful eating practices.™”
This aligns with modern behavioral science, which advocates for awareness of internal
Kshudha (hunger) and satiety cues to prevent overeating and improve metabolic health.
Practices like yoga and meditation can reduce stress, indirectly improving Agni and
harmonizing neuroendocrine signals.

4. Research Opportunities: Further research is warranted to scientifically validate the
effects of Ayurvedic interventions on specific neuroendocrine markers. Studies could
investigate how Ayurvedic herbs, dietary regimens, and lifestyle practices impact ghrelin,
leptin, CCK, GLP-1, and insulin levels, as well as their receptors and downstream

signaling pathways.

DISCUSSION
The correlation between Ayurvedic concepts of Kshudha and Trupti and modern

neuroendocrine mechanisms is not a direct one-to-one mapping, but rather a conceptual
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alignment that reveals a profound, holistic understanding in both systems. Ayurveda, with its
emphasis on Agni and Dosha balance, provides a functional framework for interpreting
physiological states. The Tikshna Agni of a Pitta individual, for example, is not just a
descriptor of a strong digestive fire, but implies an efficiently functioning metabolic system
potentially characterized by robust ghrelin sensitivity and efficient satiety hormone
responses. Similarly, Manda Agni in Kapha individuals points to a slower metabolism where

perhaps leptin signaling might be dampened or ghrelin release is less frequent.

The strength of Ayurveda lies in its ability to offer personalized solutions based on individual
constitutional differences (Prakriti) and imbalances (Vikriti).® While modern medicine
focuses on universal mechanisms, Ayurveda offers tailored dietary and lifestyle
recommendations that implicitly modulate these neuroendocrine pathways. For instance,
advising a Vata person to eat warm, regular meals with healthy fats helps to stabilize
their Visham Agni, which in modern terms might translate to stabilizing ghrelin rhythms and

enhancing consistent satiety signals.

The challenge lies in conducting rigorous scientific studies that can objectively measure the
impact of Ayurvedic interventions on these specific neuroendocrine markers. However, the
conceptual correlations presented here provide a fertile ground for interdisciplinary research,
potentially leading to more integrated and effective approaches to managing appetite and
metabolic health. By appreciating the wisdom of both systems, we can move towards a more
comprehensive understanding of human physiology.

CONCLUSION

The Ayurvedic physiology of Kshudha (hunger) and satiety (Trupti) offers a rich and holistic
framework that remarkably correlates with modern neuroendocrine mechanisms. The
dynamic interplay of Agni (digestive fire), Doshas (bio-energies), and Dhatus (tissues) in
Ayurveda provides a functional model for understanding appetite regulation, mirroring the
intricate roles of ghrelin, leptin, CCK, GLP-1, and insulin. Kshudha, as the call of Agni, finds
its modern echo in ghrelin's orexigenic signal, while the multi-layered Trupti reflects the
coordinated actions of various satiety hormones ensuring immediate and sustained metabolic

satisfaction.

This integrated understanding not only enriches our knowledge but also opens avenues for

personalized therapeutic strategies for metabolic disorders, emphasizing the synergistic
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potential of combining Ayurvedic principles with contemporary scientific advancements for

optimal health and well-being.
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