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Abstract: The foundation of Indian aesthetics is 'Rasa', which awakens a transcendent, almost divine bliss in the human 

mind through the mediums of literature and art. Although there has been extensive discussion on Rasa in the realm of 

literature, there has been little to no comprehensive exploration of the complex scientific relationship between Rasa and 

the human body’s endocrine system and neuroscience. This work offers a detailed analysis of how the Nabarasa (nine 

Rasas) described by Acharya Bharata Muni in his ancient treatise, the Nātyaśāstra, parallels and aligns with modern 

psychology and the emerging field of neuroaesthetics. It examines how the reading or aesthetic appreciation of Oḍiā 

literature triggers the release of various hormones and neurotransmitters in the brain—such as dopamine (the hormone of 

motivation and pleasure), oxytocin (the hormone of love and bonding), serotonin (the hormone of calm and well-being), 

and cortisol (the stress hormone)—and how these biochemical agents regulate our emotions. These connections have been 

substantiated through numerous experimental studies. Furthermore, the physical responses generated by literary 

reading—such as nāndanik śiharaṇa (aesthetic goosebumps) —profoundly influence the body’s biochemical processes and 

the autonomic nervous system. The primary objective of this research is to evaluate the practical dimensions of Rasa by 

drawing upon the timeless masterpieces of Oḍiā literature while demonstrating how imaginative and fictional literature 

functions as a natural therapeutic tool for stress relief, the cultivation of empathy, and the overall enhancement of mental 

health. 
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I. INTRODUCTION 

 

Literature is not merely a lifeless collection of words 
and sentences; rather, it is a vibrant portrayal of human 

emotions and sensibilities. In Indian literary theory, this 

emotional experience is known as 'Rasa', which elevates 

human consciousness to a higher and more sublime level 

(Pradhan-2018; Udgata-1978). In ancient times, the Rasa of 

literature was viewed purely from a spiritual and 

philosophical perspective, and it was regarded as the sibling 

of Brahmānanda (the bliss of ultimate reality). However, 

modern neuroscience and psychology have conclusively 

demonstrated that literary Rasa has a direct and profound 

connection with the body’s biochemical processes and 
hormones (Sangwan-2024). When a reader engages with a 

deeply moving story or poem or watches a play on stage, 

multiple hormones and neurotransmitters are released from 

the endocrine glands in their brain. For instance, while 

experiencing Śr̥ṅgāra Rasa (erotic/romantic sentiment) in 

literature, the brain releases the love hormone oxytocin. In 

contrast, the depiction of Bīra Rasa (heroic sentiment) 

unexpectedly increases the level of adrenal hormones 

(Sangwan-2024; Beld-2018; Mraz-2024). The present essay 

provides a detailed scientific analysis of the theoretical 

aspects of Rasa and its physical and psychological effects, 
drawing particularly upon the rich heritage of Oḍiā 

literature. This study clearly establishes that literature 

functions like a medicine in fostering empathy, revitalizing 

memory, and significantly reducing mental stress 

(Kanczkowski, 2024). 

 

II. RASA AND NEUROSCIENCE 

 

A comparative study of Indian aesthetics and modern 

neuroscience reveals that Acharya Bharata Muni’s 

Nātyaśāstra is not merely a treatise on drama or literature 
but a profoundly scientific document on human psychology 

that remains relevant even today (Pradhan-2018; Singh-

2025). According to the famous sutra of the Natyashastra—

"Bibhābānubhāba Byābhicārī Saṃyogād Rasa Niṣpattiḥ”—

Rasa is manifested through the harmonious combination of 

Bibhāba (stimuli or determinants), Anubhāba (physical 

reactions), and Byābhicārī Bhāba (transitory emotions) 

(Pradhan-2018; Acharya-1964; Das-2004). In the human 
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subconscious mind, various emotions remain in a latent 

state, which Bharata calls Sthāibhāba (permanent emotions) 

(Pradhan-2018; Udgata-1978; Singh-2025). Modern 

neuroscience identifies these Sthāibhābas with neural 

responses linked to the brain’s ‘emotion center’ (amygdala), 

‘memory center’ (hippocampus), and the overall ‘emotional 

system’ known as the limbic system (Hansen-2022; Fenz-
2025). When a literary situation acts as a stimulus or 

Bibhāba, these regions of the brain become activated and 

awaken the dormant Sthāibhābas (Pradhan-2018; Udgata-

1978). 

 

During literary reading, the brain’s Default Mode 

Network (DMN) becomes particularly active (Tamir-2016; 

Ghosson-2025). This special network governs human 

imagination, memory, and especially the theory of mind. 

Through the theory of mind, a reader can perceive and 

experience the mental states, intentions, and sufferings of 

the fictional characters from their own perspective (Tamir-
2016; Schindler-2017). Furthermore, research suggests that 

the core concept of Indian poetics—Universalization—is 

largely made possible by the brain’s Mirror Neuron System 

(MNS) (Singh-2025; Beermann-2021). Mirror neurons form 

a sophisticated neural network that fires in much the same 

electrochemical pattern whether we ourselves perform an 

action, witness someone else performing it, or even read 

about it in a story (Patel, 2024; Ramaprasad, 2013). As a 

result, an empathetic reader of literature temporarily 

transcends their own selfish ego and completely immerses 

themselves in the emotions of the poetic characters (Singh-
2025). 

 

In the rich tradition of Oḍiā literature, the extensive 

application of the Nabarasa (nine Rasas) is clearly evident. 

Each Rasa is responsible for triggering distinct hormonal 

secretions in the reader’s body (Acharya-1964; Das-2004; 

Sangwan-2024). For instance, the supreme examples of 

Śr̥ṅgāra Rasa (romantic love and attraction) can be found in 

Kabisamrāṭa Upendra Bhañja’s ‘Lābanyabatī’ and 

Abhimanyu Sāmanta Singhāra’s ‘Bidagdha Cintāmaṇi’ 

(Pradhan-2018; Udgata-1978). The unparalleled beauty of 

description, ornate imagery, and the portrayal of union and 
separation of the hero and heroine in these works activate 

the mesolimbic reward pathway in the reader’s brain, 

leading to a significant release of oxytocin (the love 

hormone), dopamine (the pleasure and motivation hormone), 

and estrogen (the feminine chemical messenger). Oxytocin 

enhances feelings of attraction, trust, and emotional 

intimacy between individuals (Sangwan, 2024; Fenz, 2025). 

 

Hāsya Rasa (comic sentiment) is not merely an 

emotion but a powerful medicine for the body (Acharya-

1964; Das-2004). It increases the secretion of serotonin (the 
calmness hormone), endorphins (natural painkillers), and 

dopamine in the brain (Pradhan-2018; Sangwan-2024; Fenz-

2025). This process blocks stress pathways while activating 

pleasure centers, resulting in mental relief, peace, and joy. It 

also helps strengthen the body’s immune system (Pradhan-

2018; Fenz-2025; Kanczkowski-2024). 

 

Similarly, Karuṇa Rasa (pathetic or compassionate 

sentiment) liberates human beings from selfish worldly 

interests and immerses them in an ocean of compassion and 

empathy. When one reads Fakirmohan Senapati’s short story 

‘Rebatī’ or Gangadhar Meher’s poem ‘Tapasvinī’, the heart-

wrenching cries of Rebatī or Sītā spontaneously bring tears 

to the reader’s eyes (Udgata-1978; Samal-1990; Patnaik-
1988). From a neuroscientific perspective, Karuṇa Rasa 

rapidly increases the levels of prolactin and oxytocin in the 

brain, which awaken empathy and transform mental pain 

and suffering into sublime aesthetic pleasure (Sanjana-n.d.). 

During this process, the left angular gyrus and the medial 

temporal lobe become active, linking semantic language 

processing with deep emotional experience (Tamir, 2016). 

 

The war scenes depicted in Ādikabi Sāral̥ā Dās’s 

‘Mahābhārata’ and Bhaktacaraṇā Dās’s ‘Mathurāmaṅgal̥a’, 

as well as Godābariśa Mohapatra’s ‘Uṭha Kaṁkāl̥a’ from 

the Satyabādi era, evoke unparalleled feelings of patriotism, 
Bīra Rasa (heroic sentiment), and Rōdra Rasa (furious 

sentiment) (Mohanty-1965; Pradhan-2018). These emotions 

stimulate the sympathetic nervous system, triggering the 

release of adrenaline, noradrenaline, and testosterone. As a 

result, blood circulation accelerates, muscles gain strength, 

and the body experiences an extraordinary surge of 

enthusiasm and courage (Sangwan-2024; Beld-2018). 

 

Within the limbic system, the amygdala serves as the 

primary center for processing fear (Ressler, 2010; 

Kanczkowski, 2024). It can be described as the body’s 
“anxiety switch,” which activates instantly upon perceiving 

danger (Gruber, 2019; Kanczkowski, 2024). During the 

experience of Bhayānaka Rasa (the terrible or fearful 

sentiment), the central nucleus (CeA) and lateral nucleus 

(LA) of the amygdala play critical roles. This leads to 

increased heart rate, rapid breathing, and muscle tension 

(Pradhan-2018). The feeling of fear is primarily governed by 

stress hormones. In Bhayānaka Rasa, the Hypothalamic-

Pituitary-Adrenal (HPA) axis becomes activated (Sangwan-

2024; Peléšková-2024; Kanczkowski-2024). 

Simultaneously, the adrenal medulla releases epinephrine 

(adrenaline), norepinephrine, and cortisol. These hormones 
prepare the body for immediate action, heighten alertness, 

regulate blood flow, and ready the organism for prolonged 

threats (Kanczkowski-2024; Ross-2021; Munshi-2025). 

High levels of these hormones create a state of hyper-

arousal, producing physical manifestations typical of fear 

Rasa, such as trembling, dryness of the mouth, and profuse 

sweating (Das, 2004; Pradhan, 2018; Sangwan, 2024). 

 

The fundamental emotion of Bibhatsa Rasa (disgust) is 

Jugupsā (repulsion). This Rasa arises from the perception or 

contact with anything unpleasant, impure, or repulsive 
(Acharya-1964; Das-2004; Pradhan-2018). According to 

brain science, disgust is not merely a social emotion but part 

of the human behavioural immune system, whose primary 

purpose is to protect the body from infection and parasites 

(Peléšková-2024; Sangwan-2024). During the experience of 

this Rasa, the insula region of the brain becomes highly 

active. The insula is responsible for interoception—the 

perception of the body’s internal state (Vaisvaser-2026). 
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Activation of the anterior insula during disgust produces a 

sensation of nausea (Khanna, 2022). This is entirely 

different from fear because it prepares the body to avoid 

harm. Unlike fear, which increases heart rate with low 

dopamine, disgust is a “quiet” yet profound emotion. During 

Bibhatsa Rasa, parasympathetic activity may cause heart 

rate deceleration, which helps conserve bodily energy 
(Peléšková-2024). Gastrointestinal hormones associated 

with the digestive system are also activated, prompting the 

body to expel potentially toxic substances (Peléšková-2024; 

Sangwan-2024). 

 

The permanent emotion (Sthāibhāba) of Adbhuta Rasa 

(the marvelous or wondrous sentiment) is ‘Bismaya’ 

(wonder or astonishment). It is a mental state that arises 

upon witnessing something extraordinary, unprecedented, or 

supernatural (Pradhan, 2018; Das, 2004). From the 

perspective of neuroscience, it is closely associated with 

epistemic curiosity. During the experience of Adbhuta Rasa, 
the prefrontal cortex (PFC) plays a pivotal role (Gruber-

2019; Korniluk-2025). This region helps in analyzing 

complex information and making decisions. When we 

encounter something 'wondrous,' an information gap is 

created in the brain. To fill this gap, the prefrontal cortex 

generates heightened attention and focus (Gruber, 2019; 

Korniluk, 2025). The rostrolateral prefrontal cortex (rlPFC) 

and orbitofrontal cortex (OFC) regulate curiosity-driven 

behavior (Korniluk, 2025). At such moments, the brain 

processes unexpected information or ‘surprise’ and stores it 

effectively in memory (Gruber, 2019; Ligneul, 2018). This 

process is extremely important for learning and the 

development of new thought patterns. When we learn or 

witness something novel and astonishing, the ventral 
striatum releases dopamine and endorphins (Gruber-2019; 

Korniluk-2025). This produces a joyful experience, physical 

comfort, and relief from distress, which in turn makes us 

more eager to know more about the subject (Gruber-2019; 

Korniluk-2025; Pradhan-2018). Additionally, oxytocin—the 

‘love hormone’—also aids in generating wonder. It enhances 

social bonding and mutual trust, thereby deepening the 

experience of collective wonder (Sangwan-2024; Fenz-

2025). 

 

On the other hand, the finest examples of Śānta Rasa 

(the peaceful sentiment) are found in Atibaḍi Jagannāth 
Dās’s Oḍiā Bhāgabata and saint-poet Bhīma Bhoi’s 

Stuticintāmaṇi (Pradhan-2018). Śānta Rasa significantly 

reduces stress hormones while increasing pain-relieving 

endorphins, the calming neurotransmitter GABA, and 

serotonin levels. It fully activates the parasympathetic 

nervous system, enabling a person to attain supreme peace 

and tranquility (Zehra-2025; Kanczkowski-2024).  

 

Table-1: Rasa, Sthāibhāba, Associated Hormones & Neurotransmitters, Neural Impact, and Examples from Oḍiā Literature. 

Nabarasa & 

Sthāibhāba 

Main Hormones & 

Neurotransmitters 

Neural Impact and Brain 

Regions 

Examples from Oḍiā Literature 

Śr̥ṅgāra 

(Rati) 

Love hormone (Oxytocin), 

Dopamine (motivation & 
pleasure), Estrogen, 

Testosterone (Sangwan-

2024) 

Activation of the mesolimbic 

reward network; creation of 
empathy in the prefrontal 

cortex (Schoeller-2024; 

Sumpf-2015) 

Upendra Bhanja’s Lābanyavatī and 

Premasudhānidhi; Sachi Routray’s Bhānumatira 
Deśa (Routray-1966; Mishra-1994) 

Hāsya 

(Hasa) 

Serotonin (calmness), 

Endorphins (pain relief), 

Dopamine (Sangwan-2024) 

Blocks stress pathways; 

activates pleasure centers 

Batsā Dās’s Kalasācautiśā; Brajnāth Baḍajenā’s 

Rajanaṇku Chalokti; Baladeba Rath’s Jagate 

Kebal̥a and Hāsya Kallol̥a; Jadumani 

Mahapatra’s humorous poems; Fakirmohan 

Senapati’s Patent Medicine; Phaturānanda’s 

Famālocanā; Laxmikānta Mohapatra’s Nilaṭhā 

Kabi (Raut-1982) 

Karuṇa 

(Śoka) 

Prolactin, Oxytocin, 

Reduced serotonin 

(Sangwan-2024) 

Activation of the Amygdala 

and Medial Temporal Lobe 

(MTL); stimulation of self-

reflection centers (Tamir-
2016) 

Radhanath Ray’s Duryodhanaṅka Raktanadī 

Santaraṇa; Fakirmohan’s Rebatī and Rāṇḍipua 

Anantā; Gangadhar Meher’s Tapasvinī and 

Indumatī (Patnaik-1977; Mohanty-1955; 
Samantaray-1964) 

Rōdra 

(Krodha) 

Adrenal hormones, 

Testosterone, Noradrenaline, 

Reduced serotonin 

(Sangwan-2024) 

Intense stimulation of the 

sympathetic nervous system; 

activation of heart rate 

control centers (Sumpf-2015) 

Sāral̥ā Dās’s Mahābhārata (war scenes) 

Bīra 

(Utsāha) 

Dopamine, Adrenaline, 

Testosterone (Sangwan-

2024) 

Increased self-confidence; 

activation of alertness centers 

and Motor Cortex (Barth-

2015; Orlandi-2025) 

Sāral̥ā Dās’s Mahābhārata; Godābariś 

Mohapatra’s poem Uṭha Kaṅkāl̥a (Mohanty-

1965) 

Bhayānaka 

(Bhaya) 

High levels of stress 

hormones (Cortisol), 

Adrenaline, Noradrenaline 

(Sangwan-2024) 

Full activation of the 

Amygdala (Fight or Flight 

response) (Barth-2015; 

Orlandi-2025) 

Sāral̥ā Dās’s Mahābhārata (Gada Parva); 

Pitāmbar Dās’s Nr̥siṁha Purāṇa a (bloody 

narratives) (Mohanty-1995) 

Bibhatsa 

(Jugupsā) 

Gut-related hormones, Low 

dopamine (Sangwan-2024) 

Intense activation of the 

Insula; sensation of nausea 

Sāral̥ā Dās’s Mahābhārata (Gadā Parba); 

Pitāmbar Dās’s Nr̥siṁha Purāṇa; Kānhu Charaṇ 



Volume 11, Issue 5, May – 2026                                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                             https://doi.org/10.38124/ijisrt/26may996 

 

 
IJISRT26MAY996                                                              www.ijisrt.com                                                                                    1871     

(Barth-2015; Orlandi-2025) Mohanty’s HāAnna; Pratibhā Rāy’s Magnamāṭi 

(descriptions of impurity, filth, and cremation) 

Adbhuta 

(Bismaya) 

Dopamine, Oxytocin 

(Sangwan-2024) 

Increased curiosity and 

attention; information 

integration in the Prefrontal 

Cortex (Tamir-2016) 

Upendra Bhanja’s Subhadrā Pariṇaya; 

Rādhanāth Ray’s Chilikā and Mahayātrā (nature 

descriptions) 

Śānta 

(Śama) 

GABA, Serotonin, Reduced 

cortisol (Zehra-2025; 

Kanczkowski-2024) 

Activation of the 

parasympathetic nervous 

system; regulation of blood 

pressure; balancing of the 
Default Mode Network 

(Tamir-2016) 

Atibaḍi Jagannāth Dās’s Oḍiā Bhāgaāata; Bhīma 

Bhoi’s Chautiśā and Stuticintāmaṇi 

 

III. PHYSICAL EFFECTS 

 

Literature reading does not merely influence a person’s 

inner emotional world; it also exerts a profound effect on 

external bodily functions and biological responses. When a 

reader becomes completely immersed in an engaging poem 

or novel, they enter a unique mental state that modern 

psychology terms the “flow state" (Singh-2025; Schindler-

2017). In Indian aesthetics and yogic philosophy, this state is 

compared to “Ekāgratā” (one-pointed concentration) or 
"Samādhi." Neuroimaging studies and neuroscientists have 

demonstrated that during this state of deep concentration, 

there is temporary deactivation in the prefrontal cortex—a 

phenomenon known as “transient hypofrontality" (Singh-

2025; Hartung-2020, 2021). In this condition, individuals 

lose their self-referential thinking, sense of time, and 

everyday anxieties. They become fully absorbed in the 

aesthetic experience, attaining a state akin to Brahmānanda 

(supreme bliss) (Singh, 2025). In this context, modern 

assessment tools such as the AESTHEMOS scale are used to 

evaluate literature-induced aesthetic emotions by dividing 
them into five key components: appraisal, physiological 

response, motivational tendency, expression, and subjective 

feeling (Beermann-2021; Hartung-2020, 2021).  

 

At the pinnacle of the Rasa experience, the 

transcendent thrill that manifests in the reader’s or viewer’s 

body is termed “aesthetic chills" or “psychogenic shivers" in 

neuroscience (Schoeller-2024, 2025; Sumpf-2015). 

Extensive research using EEG, biofeedback, and heart rate 

monitoring has shown that during peak emotional moments 

in literature, the brain’s mesocortical reward pathway 

becomes highly activated. This triggers a massive release of 
dopamine in the striatum, which, through the autonomic 

sympathetic nervous system, causes the piloerection of hair 

follicles—scientifically known as piloerection or 

goosebumps (Schoeller-2024, 2025; Sumpf-2015). Acārya 

Bharata Muni, the founder of literary theory, described these 

physical manifestations in the Nātyaśāstra as “Sāttvika 

Anubhāba” (involuntary physical responses)—including 

stupor (stambha), perspiration (sveda), horripilation 

(romañca), voice tremor (svarabhaṅga), trembling 

(Bepathu), change of color (Bæbarṇṇya), tears (aśru), and 

fainting (pral̥aya). These descriptions align remarkably with 
today’s physiological and medical parameters (Singh-2025; 

Pradhan-2018).  

 

Particularly during the arousal of Karuṇa, Rōdra, Bīra, 

or Bhayānaka Rasas, intense changes occur in the 

Autonomic Nervous System (ANS) (Wang-2018). 

Researchers have observed significant variations in heart 

rate (HR), Galvanic Skin Response (GSR), and respiratory 

frequency (Sumpf-2015). For example, reading heroic 

patriotic calls or terrifying descriptions causes adrenaline to 

surge into the bloodstream, rapidly increasing heart rate and 

elevating skin conductance due to muscle tension (Sumpf, 

2015; Beld, 2018). Furthermore, based on Indian yogic 
psychology, the four primary modifications of the mind — 

Pallabana (expansion), Bistāra (spreading), Kṣobha 

(agitation), and Bikśepa (distraction) — have been linked to 

specific Rasas. Śr̥ṅgāra and Hāsya Rasas induce Pallabana, 

while Bīra and Adbhūta Rasas bring about Bistāra in the 

mind (Singh-2025). 

 

The practical significance of the interplay between 

Rasa and hormones extends far beyond literary criticism. It 

has given rise to a new scientific discipline called “aesthetic 

endocrinology" (Gruber-2002; Borse-2025). Prolonged 
elevation of cortisol (the stress hormone) damages collagen-

producing cells in the skin, disrupts endocrine balance, and 

accelerates premature aging and hair loss (Mraz-2024). In 

contrast, regular reading of Rasa-rich literature keeps the 

brain calm, dramatically reduces stress hormones, relaxes 

muscles, and slows the aging process (Schoeller, 2024, 

2025). In modern psychotherapy, literature reading is 

increasingly prescribed as a complementary treatment — or 

“arts-based therapy” — for patients suffering from 

depression, anxiety, and Alzheimer’s disease (Sanjana-n.d.).  

 

Studies show that reading traditional paper books (as 
opposed to digital media) significantly reduces mental 

anxiety among college students and improves sleep quality 

(Liu Y.-2024). While neuroplasticity declines in Alzheimer’s 

disease, the emotional Rasa of literature plays a powerful 

role in forming new synaptic connections and restoring 

hormonal flexibility (Barth-2015; Orlandi-2025). Ultimately, 

the emotional experience of literature provides a safe and 

non-violent medium for preserving mental balance. This 

concept, which Aristotle called "catharsis" in his Poetics, 

now stands firmly validated on neuroscientific and 

endocrinological grounds (Sanjana-n.d.). 
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The following Table-2 provides a detailed and 

comparative overview of the physical symptoms, heart rate 

patterns, and psychological processes associated with each 

mental state (Mānasika Br̥tti) and corresponding Rasa: 

 

Table-2: Physical and Neurological Effects of Rasa 

Mental State 

(Manasika 

Vritti) 

Associated Rasa Heart Rate Galvanic Skin Response (GSR) / 

Skin Conductance 

Respiration & Other Effects 

Pallabana 
(Expansion) 

Śr̥ṅgāra, Hāsya 

(Aesthetic chills & 
horripilation) 

Moderate 

increase and 
stability 

Sudden sharp increase due to intense 

emotional arousal (Boncsarovszki-
2025) 

Breathing becomes deep; 

produces goosebumps or 
aesthetic chills. Face glows due 

to dopamine release (Schoeller-

2024; Sumpf-2015) 

Bistāra 

(Spreading) 

Bīra, Adbhūta 

(Sweating & 

Excitement) 

High and 

rapid increase 

High arousal with rapid changes in 

skin conductance, regulated by the 

Autonomic Nervous System (ANS) 

without conscious control 

(Boncsarovszki-2025) 

Rapid breathing, muscle 

tension, sweating due to adrenal 

hormone surge (Sumpf-2015) 

Bikṣepa 

(Distraction) 

Karuṇa, Bibhatsa 

(Tears & Change 

in complexion) 

Decrease or 

slowing 

Moderate to high level of empathy 

and emotional sensitivity 

(Bartolomé-2020) 

Breathing becomes slow and 

laboured; activation of lacrimal 

glands causes tears; pallor or 

change in facial complexion 

appears (Sangwan-2024) 

Kṣobha 
(Agitation) 

Raūdra, 

Bhayānaka 
(Trembling & 

Fear) 

Extremely 

irregular and 
rapid 

Highest level of GSR, indicating 

intense mental stress or fight-or-
flight response (Kyriakou-2019) 

Short and rapid breathing, 

trembling or shivering, elevated 
blood pressure along with 

increased stress hormones 

(Sangwan-2024) 

Śama 
(Equilibrium) 

Śāanta (Stupor or 

Fainting) 

Completely 

normal and 

balanced 

Lowest GSR levels, indicating deep 

relaxation and restorative 

parasympathetic activity 

(Markiewicz-2022) 

Very steady and slow breathing; 

body becomes still, often 

leading to a state of stupor; 

significant reduction in stress 

hormones (Sangwan-2024) 

 

IV. CONCLUSION 

 

A profound, logical, and scientifically robust 

connection exists between the Nabarasa described in 
ancient Indian poetics and the endocrine hormones of the 

human body as understood through modern neuroscience. 

The enjoyment of literary Rasa is not merely an imaginary 

or intellectual process at the ordinary mental level. Rather, it 

directly activates the brain’s mirror neuron system and the 

default mode network, thereby stimulating key endocrine 

glands such as the pituitary. This results in transformative 

physical changes, including aesthetic chills, temporary 

alterations in heart rate, and a significant reduction in 

harmful stress hormones. The emotional depth embedded in 

the timeless creations of Oḍiā literature—from Sāral̥ā Dās’s 
Mahābhārata to the stories of Fakirmohan Senapati—has 

been scientifically validated as capable of bringing peace, 

emotional catharsis, and renewed vitality to both the 

reader’s mind and body. It is hoped that in the coming years, 

interdisciplinary research combining advanced 

neuroimaging techniques such as fMRI with Oḍiā literature 

will open new and promising horizons. Such studies can 

contribute meaningfully to the treatment of mental health 

disorders and the advancement of positive psychology in 

society, offering a culturally rooted, holistic, and benevolent 

path toward human well-being. 

 
 

REFERENCES 

 

[1]. Acharya, B. (1964). Bharata-muni-praṇitam 

nātyaśāstram (Oḍiā translation, Part 1). Odisha 
(Oḍiśa) Sāhitya Ekāḍemī, Bhubaneswar. 

https://Oḍiābibhaba.in/bahi/ 

[2]. Dash, S. (2004). Bhāratīya O Pāscatya Sāhitya-

samīkṣā dhārā. Oḍiśa Sāhitya Akademi, Bhubaneswar. 

https://Oḍiābibhaba.in/bahi/ 

[3]. Mahapatra, G. (n.d.). Uṭha kaṁkāl̥a. 

https://Oḍiābibhaba.in/bahi/ 

[4]. Mishra, N. (1994). Kabisamrāta Upendra Bhañja. 

Oḍiśa Sāhitya Ekādemī, Bhubaneswar. 

https://Oḍiābibhaba.in/bahi/ 

[5]. Mohanty, A. (1965). Sāral̥ā Mahābhārata-Bhīṣma 
Parba. Department of Cultural Affairs, Bhubaneswar, 

Oḍiśa. https://Oḍiābibhaba.in/bahi/ 

[6]. Mohanty, S. (1955). Fakirmohan Samīkṣā. New 

Students’ Store, Cuttack. https://Oḍiābibhaba.in/bahi/ 

[7]. Pattanaik, P. (1977). Gaṅgādhara Sāhitya Parikramā. 

Ḍāimaṇḍa Publishers, Cuttack. 

https://Oḍiābibhaba.in/bahi/ 

[8]. Pradhan, K. (2018). Oḍiā Rītisāhitya Paramparā O 

Purodr̥ṣṭi. Bidyāpuri, Cuttack. 

[9]. Rout, K. (1982). Oḍiā Sāhityare HāsyaRasa. Oḍiśa 

Sāhitya Akademi, Bhubaneswar. 

https://Oḍiābibhaba.in/bahi/ 

https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/


Volume 11, Issue 5, May – 2026                                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                             https://doi.org/10.38124/ijisrt/26may996 

 

 
IJISRT26MAY996                                                              www.ijisrt.com                                                                                    1873     

[10]. Routray, S. (1966). Bhānumatira deśa. Jagannath Rath. 

https://Oḍiābibhaba.in/bahi/ 

[11]. Samal, B. C. (1990). Oḍiā Kśudragal̥para Itihāsa 

(1898-1920). Books and Books, Cuttack. 

https://Oḍiābibhaba.in/bahi/ 

[12]. Samantaray, N. (1964). Oḍiā Sāhityara Itihāsa (1803-

1920). Lābanya Bhaban. https://Oḍiābibhaba.in/bahi/ 
[13]. Udgata, G. (1978). Al̥aṅkāra PRasaṅga. Sārasvat 

Prakāśan, Sambalpur. https://Oḍiābibhaba.in/bahi/ 

[14]. Sangwan, Reetu & Gangwar, Chinky & Gond, Amrit. 

(2024). Chemistry of Nabarasa. Anusandhaan - 

Vigyaan Shodh Patrika. 12. 75-81. 

10.22445/avsp.v12i1.13.  

[15]. Singh Dr. M. (2025) The Psychological Dimensions of 

Rasa: An Exploration of Aesthetic Experience and 

Consciousness in Indian Aesthetics - international 

journal of research culture society, https://ijrcs.org/wp-

content/uploads/IJRCS202503019-min.pdf 

[16]. Zehra, S. N. (2025). "BioChemical Narratives: The 
Intersection of Hormones, Emotions and Identity in 

Young Adult Fiction".  

[17]. Schoeller, F., Jain, A., Pizzagalli, D. A., & Reggente, 

N. (2024). The neurobiology of aesthetic chills: How 

bodily sensations shape emotional 

experiences. Cognitive, affective & behavioral 

neuroscience, 24(4), 617–630. 

https://doi.org/10.3758/s13415-024-01168-x 

[18]. Sumpf, M., Jentschke, S., & Koelsch, S. (2015). 

Effects of Aesthetic Chills on a Cardiac Signature of 

Emotionality. PloS one, 10(6), e0130117. 
https://doi.org/10.1371/journal.pone.0130117 

[19]. Sanjana D. (n.d.) The Psychology of Rasa: 

Understanding Emotional Responses to Art and 

Performance - Deep Science Publishing, 

https://deepscienceresearch.com/dsr/catalog/download/

371/1722/3285?inline=1 

[20]. Liu Y. (2024). A study of the effects of four reading 

styles on college students' mental health and quality of 

life based on positive psychology-A first-of-its-kind 

study. PloS one, 19(8), e0308475. 

https://doi.org/10.1371/journal.pone.0308475 

[21]. Hansen, J. Y., Shafiei, G., Markello, R. D., Smart, K., 
Cox, S. M. L., Nørgaard, M., Beliveau, V., Wu, Y., 

Gallezot, J. D., Aumont, É., Servaes, S., Scala, S. G., 

DuBois, J. M., Wainstein, G., Bezgin, G., Funck, T., 

Schmitz, T. W., Spreng, R. N., Galovic, M., Koepp, M. 

J., … Misic, B. (2022). Mapping neurotransmitter 

systems to the structural and functional organization of 

the human neocortex. Nature neuroscience, 25(11), 

1569–1581. https://doi.org/10.1038/s41593-022-

01186-3 

[22]. Fenz K. (2025) Hormones Shape Love and Lust 

Differently in Male & Female Brains - Neuroscience 
News, https://neurosciencenews.com/hormones-sexual-

behavior-neuroscience-29459/, accessed April 18, 2026 

[23]. Tamir, D. I., Bricker, A. B., Dodell-Feder, D., & 

Mitchell, J. P. (2016). Reading fiction and reading 

minds: the role of simulation in the default 

network. Social cognitive and affective 

neuroscience, 11(2), 215–224. 

https://doi.org/10.1093/scan/nsv114 

[24]. Barth, C., Villringer, A., & Sacher, J. (2015). Sex 

hormones affect neurotransmitters and shape the adult 

female brain during hormonal transition 

periods. Frontiers in neuroscience, 9, 37. 

https://doi.org/10.3389/fnins.2015.00037 

[25]. Orlandi, A., & Candidi, M. (2025). Toward a 

neuroaesthetics of interactions: Insights from dance on 
the aesthetics of individual and interacting 

bodies. iScience, 28(5), 112365. 

https://doi.org/10.1016/j.isci.2025.112365 

[26]. Patel J. (2024). Advances in the Study of Mirror 

Neurons and Their Impact on Neuroscience: An 

Editorial. Cureus, 16(5), e61299. 

https://doi.org/10.7759/cureus.61299 

[27]. RamapRasad D. (2013). Emotions: An Indian 

perspective. Indian journal of psychiatry, 55(Suppl 2), 

S153–S156. https://doi.org/10.4103/0019-5545.105514 

[28]. C Gruber CJ, Wieser F, Gruber IM, Ferlitsch K, Gruber 

DM, Huber JC. Current concepts in aesthetic 
endocrinology. Gynecol Endocrinol. 2002 

Dec;16(6):431-41. PMID: 12626029. 

[29]. Borse A. (2025) What Yogis Knew About Emotions 

That Neuroscience Is Just Catching Up To | New Earth 

Consciousness | Medium, https://medium.com/new-

earth-consciousness/what-yogis-knew-about-emotions-

that-neuroscience-is-just-catching-up-to-

33fdda2796dd, accessed April 18, 2026 

[30]. Hartung, F., Wang, Y., Willems, R. M., & Mak, M. 

(2020, October 21). Neural correlates of aesthetic 

responses to literature. OSF. https://osf.io/w2uad/ 
[31]. van den Beld, A. W., Kaufman, J. M., Zillikens, M. C., 

Lamberts, S. W. J., Egan, J. M., & van der Lely, A. J. 

(2018). The physiology of endocrine systems with 

ageing. The lancet. Diabetes & endocrinology, 6(8), 

647–658. https://doi.org/10.1016/S2213-

8587(18)30026-3 

[32]. Pandey, P., Tripathi, R., & Miyapuram, K. P. (2022). 

Classifying oscillatory brain activity associated with 

Indian Rasas using network metrics. Brain 

informatics, 9(1), 15. https://doi.org/10.1186/s40708-

022-00163-7 

[33]. Hartung, F., Wang, Y., Mak, M., Willems, R., & 
Chatterjee, A. (2021). Aesthetic appraisals of literary 

style and emotional intensity in narrative engagement 

are neurally dissociable. Communications 

biology, 4(1), 1401. https://doi.org/10.1038/s42003-

021-02926-0 

[34]. Beermann U, Hosoya G, Schindler I, Scherer KR, Eid 

M, Wagner V and Menninghaus W (2021) Dimensions 

and Clusters of Aesthetic Emotions: A Semantic Profile 

Analysis. Front. Psychol. 12:667173. doi: 

10.3389/fpsyg.2021.667173 

[35]. Schindler I, Hosoya G, Menninghaus W, Beermann U, 
Wagner V, Eid M, et al. (2017) Measuring aesthetic 

emotions: A review of the literature and a new 

assessment tool. PLoS ONE 12(6): e0178899. 

https://doi.org/10.1371/journal.pone.0178899 

[36]. Schoeller, F. A., Christov-Moore, L., Lynch, C., Jain, 

A., Diot, T., & Reggente, N. (2025). Repeated 

exposure decreases aesthetic chills likelihood but 

https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://odiabibhaba.in/bahi/
https://ijrcs.org/wp-content/uploads/IJRCS202503019-min.pdf
https://ijrcs.org/wp-content/uploads/IJRCS202503019-min.pdf
https://doi.org/10.3758/s13415-024-01168-x
https://doi.org/10.1371/journal.pone.0130117
https://deepscienceresearch.com/dsr/catalog/download/371/1722/3285?inline=1
https://deepscienceresearch.com/dsr/catalog/download/371/1722/3285?inline=1
https://doi.org/10.1371/journal.pone.0308475
https://doi.org/10.1038/s41593-022-01186-3
https://doi.org/10.1038/s41593-022-01186-3
https://neurosciencenews.com/hormones-sexual-behavior-neuroscience-29459/
https://neurosciencenews.com/hormones-sexual-behavior-neuroscience-29459/
https://doi.org/10.1093/scan/nsv114
https://doi.org/10.3389/fnins.2015.00037
https://doi.org/10.1016/j.isci.2025.112365
https://doi.org/10.7759/cureus.61299
https://doi.org/10.4103/0019-5545.105514
https://medium.com/new-earth-consciousness/what-yogis-knew-about-emotions-that-neuroscience-is-just-catching-up-to-33fdda2796dd
https://medium.com/new-earth-consciousness/what-yogis-knew-about-emotions-that-neuroscience-is-just-catching-up-to-33fdda2796dd
https://medium.com/new-earth-consciousness/what-yogis-knew-about-emotions-that-neuroscience-is-just-catching-up-to-33fdda2796dd
https://medium.com/new-earth-consciousness/what-yogis-knew-about-emotions-that-neuroscience-is-just-catching-up-to-33fdda2796dd
https://osf.io/w2uad/
https://doi.org/10.1016/S2213-8587(18)30026-3
https://doi.org/10.1016/S2213-8587(18)30026-3
https://doi.org/10.1186/s40708-022-00163-7
https://doi.org/10.1186/s40708-022-00163-7
https://doi.org/10.1038/s42003-021-02926-0
https://doi.org/10.1038/s42003-021-02926-0
https://doi.org/10.1371/journal.pone.0178899


Volume 11, Issue 5, May – 2026                                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                             https://doi.org/10.38124/ijisrt/26may996 

 

 
IJISRT26MAY996                                                              www.ijisrt.com                                                                                    1874     

increases intensity. PloS one, 20(4), e0300494. 

https://doi.org/10.1371/journal.pone.0300494 

[37]. Wang, C. A., Baird, T., Huang, J., Coutinho, J. D., 

Brien, D. C., & Munoz, D. P. (2018). Arousal Effects 

on Pupil Size, Heart Rate, and Skin Conductance in an 

Emotional Face Task. Frontiers in neurology, 9, 1029. 

https://doi.org/10.3389/fneur.2018.01029 
[38]. Mraz S., Cheung J., Barr K. (2024) Optimizing 

Aesthetic Outcomes Through Balance of the Endocrine 

System, https://www.theaestheticguide.com/integrated-

aesthetics-anti-aging/optimizing-aesthetic-outcomes-

through-balance-of-the-endocrine-system, accessed 

April 18, 2026, 

[39]. Ghosson, A., Soufan, F., Kaddoura, H., Fares, E., & 

Uwishema, O. (2025). Understanding the Intersection 

Between Hormonal Dynamics and Brain Plasticity in 

Alzheimer's Disease: A Narrative Review for 

Implementing New Therapeutic Strategies. Health 

science reports, 8(7), e70975. 
https://doi.org/10.1002/hsr2.70975 

[40]. Ressler K. J. (2010). Amygdala activity, fear, and 

anxiety: modulation by stress. Biological 

psychiatry, 67(12), 1117–1119. 

https://doi.org/10.1016/j.biopsych.2010.04.027 

[41]. Peléšková Š, Polák J, Janovcová M, Chomik A, 

Sedláčková K, Frynta D, Landová E. (2024) Human 

emotional evaluation of ancestral and modern threats: 

fear, disgust, and anger. Front Psychol. 4;14:1321053. 

doi: 10.3389/fpsyg.2023.1321053. PMID: 38239483; 

PMCID: PMC10794497. 
[42]. Gruber, M. J., & Ranganath, C. (2019). How Curiosity 

Enhances Hippocampus-Dependent Memory: The 

Prediction, Appraisal, Curiosity, and Exploration 

(PACE) Framework. Trends in cognitive 

sciences, 23(12), 1014–1025. 

https://doi.org/10.1016/j.tics.2019.10.003 

[43]. Kanczkowski, W., Sue, M., Wlodarczyk, A., & 

Chrousos, G. P. (2024). Hypothetical involvement of 

stress hormones-induced reprogramming of adult 

stem/progenitor cells in tumorigenesis. Exploration of 

Endocrinology and Metabolic Diseases, 1, 122–157. 

https://doi.org/10.37349/eemd.2024.00012 
[44]. Korniluk, A., Gawda, B., Chojak, M., & Gawron, A. 

(2025). The Neural Markers of Perceptual 

Uncertainty/Curiosity-A Functional Near-Infrared 

Spectroscopy Pilot Study. Brain sciences, 15(4), 411. 

https://doi.org/10.3390/brainsci15040411 

[45]. Ligneul, R., Mermillod, M., & Dreher, J. C. (2018). 

The control of epistemic curiosity in the human brain. 

bioRxiv. https://doi.org/10.1101/157644 

[46]. Ross, J. A., & Van Bockstaele, E. J. (2021). The Locus 

Coeruleus- Norepinephrine System in Stress and 

Arousal: Unraveling Historical, Current, and Future 
Perspectives. Frontiers in psychiatry, 11, 601519. 

https://doi.org/10.3389/fpsyt.2020.601519 

[47]. Munshi, B. (2025). Raga therapy: A complementary 

approach to disease management through Indian 

classical music [Preprint]. ResearchGate. 

https://doi.org/10.13140/RG.2.2.22507.20008 

[48]. Vaisvaser S (2026) Embodied neuroaesthetics and the 

psychotherapeutic relational field. Front. Psychol. 

17:1759744. doi: 10.3389/fpsyg.2026.1759744 

[49]. Levenson R. W. (2019). Stress and Illness: A Role for 

Specific Emotions. Psychosomatic medicine, 81(8), 

720–730. 

https://doi.org/10.1097/PSY.0000000000000736 
[50]. Khanna, S. (2022). Understanding Nabarasas in 

Indian art: A psychological perspective on emotions 

[PDF]. International Journal of Indian Psychology. 

https://doi.org/10.25215/1001.123 

[51]. Markiewicz R, Markiewicz-Gospodarek A, 

Dobrowolska B. (2022) Galvanic Skin Response 

Features in Psychiatry and Mental Disorders: A 

Narrative Review. Int J Environ Res Public 

Health;19(20):13428. doi: 10.3390/ijerph192013428. 

PMID: 36294009; PMCID: PMC9603244. 

[52]. Kyriakou K, Resch B, Sagl G, Petutschnig A, Werner 

C, Niederseer D, Liedlgruber M, Wilhelm F, Osborne 
T, Pykett J. (2019) Detecting Moments of Stress from 

Measurements of Wearable Physiological Sensors. 

Sensors (Basel). 3;19(17):3805. doi: 

10.3390/s19173805. PMID: 31484366; PMCID: 

PMC6749249. 

[53]. Bartolomé-Tomás A, Sánchez-Reolid R, Fernández-

Sotos A, Fernández-Caballero A, Latorre JM. (2020) 

Arousal Detection in Elderly People from 

Electrodermal Activity Using Musical Stimuli. Sensors 

(Basel).;20(17):4788. doi: 10.3390/s20174788. PMID: 

32854302; PMCID: PMC7506973. 
[54]. Boncsarovszki, Balázs & Szakál, Dorina & Gere, 

Attila. (2025). What our skin says about ads: 

Evaluating emotional reactions through GSR. Progress 

in Agricultural Engineering Sciences. 21. 

10.1556/446.2025.00162. 

https://doi.org/10.1371/journal.pone.0300494
https://doi.org/10.3389/fneur.2018.01029
https://www.theaestheticguide.com/integrated-aesthetics-anti-aging/optimizing-aesthetic-outcomes-through-balance-of-the-endocrine-system
https://www.theaestheticguide.com/integrated-aesthetics-anti-aging/optimizing-aesthetic-outcomes-through-balance-of-the-endocrine-system
https://www.theaestheticguide.com/integrated-aesthetics-anti-aging/optimizing-aesthetic-outcomes-through-balance-of-the-endocrine-system
https://doi.org/10.1002/hsr2.70975
https://doi.org/10.1016/j.biopsych.2010.04.027
https://doi.org/10.1016/j.tics.2019.10.003
https://doi.org/10.3390/brainsci15040411
https://doi.org/10.3389/fpsyt.2020.601519
https://doi.org/10.1097/PSY.0000000000000736

