BOS INDICUS
GOMUTRA

Physiology * Ayurveda * Urinary Metabolome
Comparative Research

Dr. Mahesh Sharma

Former Professor, Department of Chemistry
University of Rajasthan

Director, Plants Med Laboratories Pvt. Ltd.
Jaipur

Vice President, ISCB, Lucknow

North Indian desi c ttle

Dr. Mahesh Sharma ¢ Dr. Mahesh Sharma




Central Scientific Argument

Ayurvedic preference becomes testable through physiology, ecology
and chemistry.

Tropical ~ Rumen &
adapt(ation ~ _metabolism
Renal ~Urinary
handling = metabolome

Plausible link; comparative

human evidence still needed.
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Why Indian Bos indicus Cows May Be Different

Urine composition is an output of a complete biological system.

Genetics Heat Grazing
Breed x diet* en
rume 0

Water Forage Stress

Result: a distinct urinary metabolome is biologically
plausible — but must be measured.
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Bos indicus vs Bos taurus: Visual Comparison

Wherever comparlson |s made |nd|genous and Western darry breeds are

Bos indicus / desi zebu

Hump, loose skin, tropical
adaptation, water economy,
fibrous forage efficiency.

Bos taurus / western dairy
High milk genetics, temperate
adaptation, greater heat-stress
sensitivity in tropics. |
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Heat Adaptation & Stress Response

Hot- cllmate adaptatlon can influence feed intake, electrolyte shlfts and

Heat stress load

" indicus Bos taurus
Desi zebu response Western dairy response
Thermoregulation, loose skin Heat stress may reduce feed
and lower heat disruption. intake and disturb electrolytes.
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Water Economy, Electrolytes & Urine Handling

Renal handling shapes urine flow, sodium-potassium balance and solute
pre"=

Bos indicus Bos taurus
Better water conservation Higher hydrated urine solute
Adapted to variable hydration excretion reported
Lower endogenous purine Heat stress can amplify
derivative excretion reported electrolyte shifts
Differences may converge
after dehydration

Implication: urinary chemistry depends on breed physiology +
hydration state.
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Rumen Ecology & Forage Utilization

Diverse grazing can create downstream plant-derived metabolites in

Forage
| Microbes
Rumen microbes
| 1 e Forage
) becomes urine
__M__Et?bOI'tes metabolites.

'Natural grazing o |

Urine fingerprint

Dr. Mahesh Sharma ( Dr. Mahesh Sharma ) 08




Overall Metabolism & Hormonal Differences

Broader pathways may influence urinary nitrogenous, hormonal and
VOI_L!I e s sy

Endocrine Energy + lipid

Insulin, IGF-1, cortisol and Cholesterol handling and
steroid metabolism. energy metabolism.

Nitrogen economy Volatile profile

Purine derivatives, microbial Low molecular weight fractions
turnover and solute excretion. may enter distillate.

Net result: metabolism may reshape the urinary metabolome.
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Breed-Diet Interaction

Breed alone is incomplete; ecological context matters.

Natural grazing Concentrate feed
e Traditional model Breed isolated
05 INCILUS e e tropical Same breed; different
flora.Ta_N4 o ~diet.
. Diet test Modern dairy model
OSEQHIUS Grazing effect Taurus + concentrate
separated. - | feed.
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Chemical & Bioactive Composition

Most available analyses describe Bos indicus urine and distillate fractions.

Chemical profile Reported bioactivity

Water, urea, ammonia, minerals Antimicrobial, antioxidant and
and trace molecules. bio-enhancing signals.

Why distillate Scientific caution

Lower odor and easier Lab activity is not clinical proof.

standardization.
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Breed-Specific Metabolomic Evidence

GC-MS profiling can translate preference into measurable chemistry.

"f

Taurus

Sahiwal

Breeds profiled Control gaps
Gir, Sahiwal, Gangatiri, Hariana, Diet, season, health, lactation
Kankrej, Rathi-and Gaolao. —~ -and collection method.
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Similar Evidence from Cow Dung Studies

Dung data does not prove urine effects, but supports the broader
excreta-chemistry hypothesis.

Reported dung signals
Phenolics, phytol and fatty acid derivatives.

Interpretation
Natural grazing shapes excreta chemistry.

Indigenous herd context

Takeaway: excreta chemistry is shaped by breed x diet x environment.
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Ideal Research Design

Matched comparative omics + bioassays + safety + human validation.

Matched breeds Matched variables Two diet arms
Gir, Sahiwal, Kankrej, Age, sex, health, diet, Controlled diet vs
Hariana, Jersey and water, season and natural grazing.
Holstein. | collection time.

Fresh urine Go;nrtlx(tra —— Omics —— Bioassays — Trials
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Analytical & Bioactivity Testing

Each sample should be chemically profiled and biologically challenged.

Analytical chemistry Bioactivity assays
GC-MS Antibacterial

LC-MS/MS Antifungal

NMR metabolomics Antioxidant

ICP-MS minerals Anti-inflammatory cell assays
Proteomics Bio-enhancement

Volatile profiling Cytotoxicity + safety
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Role in Ayurvedic Processing & Safety

Gomutra may act as a reactive biological medium, not only a vehicle.

Processing roles Safety requirements
Bhavana, trituration, Shodhana Healthy cow, clean collection,
and herb-mineral processing. distillation, microbial testing

and rational dosing.

Possible chemistry
Alkalinity, urea, ammonia and
solubilization.
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Pharmacodynamics: Proposed Biological Actions

A mechanistic model for processed Gomutra Ark — plausible, testable, not a substitute for clinical proof.

Low-molecular F0 comains
Gomutra Ark . physicochemical + bio-enhancing +
volatile + water- . . )
processed —p soluble —% biological signals
distillate B aiion
: 1 € o = Physicochemical Bio-enhancing hypothesis Biological signals
e e | Alkalinity, urea/ammonia, Transport, permeability and co- Antimicrobial, antioxidant and
SRS s solubilizing behaviour administered actives immune-modulation assays
Bos indicus / Desi-cow context

Ayurvedic processing relevance: Bhavana / Shodhana may alter herb-mineral extraction, surface
chemistry and delivery behaviour.

Scientific position: preclinical plausibility exists; standardized dose-response and human validation

are still needed.
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Pharmacokinetics: Proposed ADME Logic

Human Cmax, Tmax, AUC and validated marker-metabolites are not yet established for Gomutra Ark.

A . e . .D ' al M . = E' Y PK proof
Absorption Distribution Metabolism Excretion needed

Gl lumen exposure Systemic exposure Biotransformation Elimination
Local contact with alkaline salts, Depends on dose, distillate profile, Rumen-derived plant metabolites are Small volatiles/salts may
urea/ammonlg an'd \folatllfe - aut integrity, age, prakriti and co- pre-transforme-_d, human liver may leave via urine, bre'a'th or
molecules; absorption is likely limited g s further conjugate absorbed feces; residue profiling is
to smaller fractions. administered herbs. molecules. essential.

Recommended PK study: quantify marker compounds, Cmax/Tmax/AUC, clearance, herb interaction and safety margin.
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Ayurvedic Dosha Interface: Vata-Pitta Logic

The same substance may balance or aggravate depending on prakriti, vikriti, dose, processing and disease stage.

Traditional desi-cow matrix

Traditional direction
Often described as kapha-vata reducing
and ama-clearing through ushna,
tikshna, lekhana and deepana qualities.

Dr. Mahesh Sharma

Kapha / Ama
heaviness, mucus,
metabolic stagnation N
Vata
& movement, dryness,
colon-nervous rhythm
Pitta 4

heat, agni, transformation
and inflammatory fire

Vata lens
May support anulomana and
channel movement when vata is
obstructed by kapha/ama; excess
dryness may aggravate vata.

Pitta lens
Ushna-tikshna nature may
stimulate agni, but excess or wrong
indication may aggravate burning,
acidity or heat signs.

Practical Ayurveda rule: assess dosha state, digestive fire, tissue strength, dose, season and preparation quality

before use.
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