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ABSTRACT" Swarna Prashana (SP) is a conventional Ayurvedic
pediatric formulation comprising purified gold nanoparticles
(Suvarna Bhasma), honey (Madhu), and ghee (Ghrita).
Traditionally administered to infants and children, it is intended to
promote cognitive development, boost immunity, and enhance
overall vitality. Contemporary scientific research substantiates
these traditional claims. Gold nanoparticles (AuNPs) within the

formulation exhibit immunomodulatory, anti-inflammatory, and

neuroprotective properties by regulating cytokine production and enhancing 'ilmmu“ne
cell function. Honey provides antimicrobial, antioxidant, and prebiotic benefits while
stabilizing the gold particles. Ghee serves as a critical lipid-based medium, facilitating
lymphatic absorption and targeting immune tissues. The honey-ghee-gold suspension

also provides “trained immunity”, besides enhancing memory and brain development.

INTRODUCTION

Swarna Prashana (SP) is an ancient Ayurvedic tradition, based on the classical Honey-Ghee (clarified butter) combination. By
adding micronized gold in nanogram amounts to the honey-ghee suspension, the formulation is powerfully enhanced, and
promotes intellect (medha), digestion (agni), and immunity (bala) in infants [1, 2]. In contemporary times, the tradition still
survives in India via the practice of placing honey on a newborn’s tongue. The Kasyapa Sambita, a seminal hoary text on
Ayurvedic pediatrics, classifies SP as a "Lehana" (licking) preparation [2]. Contextualized by modern science, this combination
forms a stable, bioactive nano-suspension [3]. Within this complex, ghee acts as a lipid based drug delivery system (LBDDS)
that facilitates target-specific delivery to lymphatic tissues, heart, and brain by bypassing first-pass hepatic metabolism [4,5].
Consequently, SP functions as a traditional, non-toxic, oral "nano-vaccine" for broad immunological modulation [6, 7, 8].

GOLD - THERAPEUTIC ASPECTS

Historically valued in medicine for millennia, elemental gold and gold nanoparticles (AuNPs) are recognized as biocompatible
and non-toxic at nanogram (for infants) and milligram doses in adults [8-11]. AuNPs display versatile therapeutic potential in

inflammation control, antimicrobial action, neuroprotection, and cancer treatment [Figure 1].
Anti-inflammatory and Immunomodulatory Effects

Animal models demonstrate that AuNPs reduce pro-inflammatory markers including TNF-«, I11.-18, and reactive oxygen
species (ROS) [12,13,14]. They also enhance immune activation; specifically, ultra-small AuNPs trigger NF-xB pathways to
increase antibody production [11].
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Antimicrobial Properties

AuNPs exhibit potent antibacterial effects, even against drug-resistant strains, via membrane disruption and Reactive oxygen
species (ROS) generation [15]. They further serve as drug delivery vehicles, significantly enhancing the efficacy of antibiotics
like kanamycin and cefaclor [16,17]. Functionalized AuNPs have been shown to provide targeted antibacterial and antiviral
activity [18,19].

IMMUNOMODULATORY EFFECTS OF GOLD NANOPARTICLES

Macrophage uptake, inflammatory regulation, and potential effects on hypersensitivity
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Figure 1. The actions of gold nanoparticles on macrophage polarization, immune modulation and reduced hypersensitivity
Neuroprotection

Ultra-small AuNPs in picogram doses help maintain neurons by preventing nitric oxide-induced demyelination, and reverse
brain damage in Alzheimer's models [20,21].

HONEY -- COMPOSITION, HEALTH BENEFITS, AND THERAPEUTIC EFFECTS

Honey is a complex bioactive product synthesized by honeybees through the collection, enzymatic transformation, and
concentration of floral nectar and pollen. It is composed of sugars, enzymes, amino acids, minerals, and polyphenols [22].
Clinical evidence shows it reduces the duration of diarrhea, which is a common affliction in infants [23]. It exhibits broad-
spectrum antimicrobial activity through peptides like Jelleins, and displays prebiotic potential by promoting beneficial gut
flora [24,25,26]. Furthermore, honey possesses strong antioxidant and cardiometabolic benefits [27,28,29].

Ghee — The natural drug carrier

Ghee is a natural lipid carrier traditionally used in Ayurvedic formulations (ghrita). Its lipid matrix can dissolve or incorporate
lipophilic phytochemicals, protect certain bioactive constituents, and enhance their intestinal solubilisation and absorption.
During digestion, ghee promotes mixed-micelle and chylomicron formation, thereby facilitating the systemic and lymphatic
transport of lipid-soluble compounds. This was substantiated by an experimental study on rats, wherein cow ghee
significantly increased the oral bioavailability of the carotenoid lutein in mice [30].

IMMUNOMODULATORY EFFECTS OF HONEY
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Figure 2. Effects of honey constituents on trained immunity, body metabolism and oxidative injury.
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Medicated ghrita (ghee infused with herbal extracts) formulations have also been shown to contain submicron vesicular
structures capable of incorporating botanical constituents. Thus, ghee may be regarded as a traditional natural carrier with
properties analogous to modern lipid-based delivery systems. [4,31]. Contrary to public perception, dietary ghee in moderate
amount does not harm lipid profiles [32]. It also possesses neuroprotective and cognitive-enhancing properties [33].

Trained Immunity

The concept of “trained immunity” is now being recognized in scientific circles [Figure 3]. When taken for a few weeks or
months, SP has been shown to increase immunoglobulin levels (IgG, IgM), offering broad infection protection similar to
"trained immunity" effects [34]. In uncomplicated language, this training of the immune system can be divided into three

stages.
Initial stimulus

During the first exposure, pathogens or inflimmatory signals activate innate immune cells such as monocytes and

macrophages. This stimulation initiates intracellular signaling and prepares the cells for functional adaptation.

TRAINED IMMUNITY

Innate immune cells respond more strongly after prior stimulation
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Figure 3. Mechanism of trained immunity. Initial stimulation induces epigenetic and metabolic reprogramming of innate
immune cells. This produces a long-lasting memory- like state, enabling a faster and stronger response to subsequent

challenges.
Cell reprogramming

Activated cells undergo epigenetic changes and metabolic rewiring. These relatively persistent alterations establish a trained
state, enabling innate immune cells—or newly generated cells from trained progenitors—to retain a form of non-specific

functional memory.
Secondary challenge

Upon later exposure to the same or a different stimulus, trained innate immune cells respond faster and more energetically.
They may show increased cytokine production, enhanced phagocytosis, and improved pathogen clearance, although excessive

activation can also promote inflammation.
Clinical Evidence of the benefits of SP

Clinical trials involving over 200 infants showed SP improves physical growth and enhances humoral immunity (IgG, IgM)
with no adverse effects [35,36]. Practitioners report observed benefits including reduced illness frequency and accelerated

developmental milestones [37].
DISCUSSION

Swarna Prashana effectively integrates Ayurvedic wisdom with modern biomedical insights. The trituration of gold, honey,
and ghee creates stabilized gold nanomaterials functionalized with honey-derived peptides and oligosaccharides [3].
Enveloped in a lipid layer by ghee, these particles enter systemic circulation via intestinal lacteals, bypassing hepatic clearance
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[4, 5]. Modern science confirms AulNPs, honey, and ghee all possess substantial, complementary therapeutic benefits
regarding immune regulation and tissue repair.

CONCLUSION

For over two millennia, Ayurveda has prescribed Swarna Prashana to enhance infants’ and childrens’ development and
resilience [37]. This traditional electuary is supported by scientific evidence showing gold nanoparticles regulate inflammation
and enhance antigen presentation, while raw honey provides antimicrobial, antioxidant, and stabilizing effects. Ghee acts as
an advanced lipid delivery system, facilitating absorption and directing components to lymphatic tissues. Crucially, the synergy
in SP may provide a basis for "trained immunity," epigenetically reprogramming innate immune cells to boost non-specific
defense at mucosal entry points. Practitioner surveys endorse its efficacy in reducing illness and enhancing cognition, marking
SP as a viable, culturally compatible method for eatly-life immune enhancement.
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