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ABSTRACT: The oral cavity is a dynamic microbial ecosystem in which saliva, diet,
plaque biofilm, and host immunity interact to shape oral health. Contemporary oral
biology increasingly emphasizes microbial homeostasis rather than indiscriminate
sterilization, and saliva is recognized as central to buffering, cleansing, and
remineralization. Traditional dentifrices prepared from herbal and mineral
ingredients continue to attract interest, but their mechanisms and clinical utility
require careful validation through compositional, microbiological, and clinical
studies. This article examines the conceptual basis for cow-based dentifrices in
relation to oral microbiome regulation and outlines a structured research agenda
for future investigation.

1. Introduction

Dental caries and gingival inflammation are strongly associated with biofilm-mediated
ecological shifts in the oral cavity, especially when acidogenic and aciduric species
become dominant. Saliva plays a central role in buffering low pH, cleansing oral
surfaces, and supporting enamel remineralization through ion delivery and
crystallization control. At the same time, toothpaste ingredients can alter microbial
communities in ways that are not always neutral; for example, sodium lauryl sulfate has
been shown to disrupt biofilm structure and microbial balance in recent work. These
findings have renewed attention to oral-care formulations that aim to modulate the
microbiome rather than simply eliminate microorganisms.

Traditional oral-care systems—supported by classical texts such as the Charaka Samhita
and Sushruta Samhita—describe rigorous oral hygiene regimens (Dantadhavana,
Jihwanirlekhana, and Gandusha/Kavala). Cow-based dentifrices (Go-Adharit Manjan)
typically incorporate mineral ash (Gomay Bhasma), rock salt, and selected herbal
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ingredients such as neem (Nimba), clove (Lavanga), and babool (Khadira). In traditional
practice, these preparations are intended to cleanse teeth, support gum health, and
reduce oral discomfort. However, traditional use alone does not establish clinical
efficacy, and any biomedical discussion of such products must separate historical claims
from experimentally verified outcomes.

2. Classical Ayurveda Perspective on Oral Hygiene

Classical Ayurvedic texts provide detailed frameworks for maintaining oral hygiene that
closely mirror modern ecological concepts:

Dantadhavana (Tooth Brushing): The Charaka Samhita (Sutra Sthana 5/71)
recommends chewing fresh twigs that possess bitter (Tikta), pungent (Katu), or
astringent (Kashaya) tastes twice daily. These taste profiles naturally stimulate
salivation and inhibit unorganized biofilm accumulation without requiring harsh synthetic
surfactants.

Jihwanirlekhana (Tongue Scraping): As outlined in Sushruta Samhita (Chikitsa
Sthana 24/13), tongue scrapers made of gold, silver, copper, or flexible wood effectively
remove volatile sulfur compound-producing anaerobic bacteria residing on the posterior
tongue.

Gandusha & Kavala (Oil Pulling and Gargling): Holding medicated oils or
decoctions (Gandusha as non-swishing, Kavala as swishing) strengthens jaw muscles,
reduces oral dryness, and traps lipophilic toxins. According to Sharangdhara Samhita,
these practices are traditionally initiated after five years of age.

3. Microbiological Evidence: 3D Biofilm Architecture

In-vivo studies using Fluorescent In Situ Hybridization (FISH), notably by Zijnge et al.
(2010), reveal that dental plaque is a highly organized 3D structure rather than random
debris:

Subgingival Biofilm Layers: Characterized by a basal layer of Actinomyces
species, an intermediate framework of Fusobacterium nucleatum and Tannerella
forsythia, a top layer containing Prevotella and Synergistetes (which interact directly
with host immune cells/PMNs), and an unattached outer layer dominated by
Spirochaetes.

Aggregates: Specialized formations such as "test-tube brushes" (Lactobacillus
axes with perpendicular T. forsythia and F. nucelatum) and "corncobs" (Streptococcus
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adherence around Candida albicans hyphae) demonstrate sophisticated interspecies
cooperation.

Pathogen Localization: Periodontal pathogens like Porphyromonas gingivalis do
not form the primary framework; instead, they colonize as micro-colonies on top of
established biofilms.

4. Biochemical Mechanisms and Hypotheses of Cow-Based Dentifrices

The biochemical rationale for cow-based dentifrices centers on the interaction between
alkaline mineral ash (Gomay Bhasma) and salivary chemistry:

Salivary Buffering and Acid Neutralization: Acidogenic bacteria like
Streptococcus mutans ferment carbohydrates into lactic acid, dropping local pH below
the demineralization critical point (5.5). The alkaline mineral complex in Gomay Bhasma
(containing CaO, K,O, CaCO,, and MgO) undergoes hydrolysis upon contact with saliva
(H,0):

CaO + H,0 ---a Ca(OH),
K,O + H,O ---32KOH

The resulting hydroxide ions (OH’) neutralize hydrogen ions ( H+):
H* + OH ---a H,O

This reaction elevates oral pH toward an alkaline range (8.0 - 8.5), disrupting the Proton
Motive Force (PMF) of acidophilic pathogens while providing a favorable niche for
commensal flora.

Remineralization Support: The presence of calcium, phosphate (P,0Os), and silica
(Si0O,) supports the re-precipitation of mineral ions onto tooth hydroxyapatite crystals
(Cao(PO,)s(OH),).

Evidence Gap: While these biochemical reactions are plausible in vitro, direct
high-quality clinical evidence confirming consistent selective flora enhancement or
predictable in-vivo alkalinization across diverse human subjects remains limited.

5. Comparative Analysis
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6. Discussion

The oral microbiome functions as an integrated ecological network. Consequently,
modern oral care must move beyond aggressive sterilization toward targeted biofilm
management and host-microbe equilibrium. While herbal formulations and traditional
tooth powders demonstrate promising antimicrobial and buffering characteristics in
laboratory models, their clinical outcomes depend heavily on specific manufacturing
standards, particle size, and ingredient consistency.

Furthermore, safety considerations—such as heavy metal screening (lead, arsenic,
cadmium) in mineral-ash preparations according to WHO and AYUSH regulatory
guidelines—are paramount before any broader clinical translation.

7. Future Research Directions

To bridge traditional claims and modern evidence-based dentistry, future investigations
should follow a structured research agenda:

1. Physicochemical and Safety Characterization: Elemental profiling via ICP-
MS/AAS, pH and titratable alkalinity measurement, Relative Dentin Abrasivity (RDA)
testing, and toxicological screening.

2. In Vitro Microbiome Studies: Assessment of microcosm biofilm models derived
from human saliva to evaluate shifts in cariogenic (S. mutans) versus commensal (S.
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sanguinis) taxa.

3. Enamel Remineralization Models: pH-cycling protocols measuring
microhardness recovery and mineral deposition via Scanning Electron Microscopy-
Energy Dispersive X-ray (SEM-EDX).

4. Clinical Trials: Randomized controlled trials (RCTs) comparing standardized cow-
based dentifrices against fluoride and established herbal controls, evaluating plaque
indices, gingival health, and salivary parameters.

8. Conclusion

Oral health is best understood as a state of microbial and chemical equilibrium
supported by saliva and biofilm regulation. While traditional cow-based dentifrices offer
a compelling conceptual framework rooted in classical Ayurveda and basic biochemistry,
their clinical efficacy and safety require rigorous analytical characterization and
controlled trials before they can be recommended as evidence-based alternatives or
adjuncts to standard dental care.
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