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A B S T R A C T

Cow urine, a key component of traditional Indian medicine, has been used for centuries for its various
therapeutic properties. And this is the reason that the breed of cows is recognized and given importance
in India on the basis of the quality of cow urine. Among the indigenous breeds, Red Sindhi cows
are known for their high-quality urine, believed to possess a wide range of pharmacological potentials,
including antimicrobial, antioxidant, anti-inflammatory, immune-modulatory, anticancer, hepatoprotective,
and antidiabetic effects. This review comprehensively covers in vivo studies that have been conducted to
evaluate the pharmacological properties of cow urine, specifically from the Red Sindhi breed. Besides, the
summary of the findings of relevant research, the article also discusses the mechanisms of action, potential
for therapeutic application, and future research prospects.
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1. Introduction

Cow urine, also known as "Gomutra" in Sanskrit, holds a
revered position in Indian traditional medicine, particularly
in Ayurveda. This ancient practice harnesses the medicinal
properties of cow urine to treat various ailments, promoting
overall well-being. It used to be a vital component of
integrative health management system, offering a natural
and holistic approach to health by embracing antibacterial
and antiviral properties, digestive health enhancement,
blood purification, immune system strengthening and body
detoxification. While several breeds of cows are believed to
have therapeutic potentials, Red Sindhi cows, a prominent
indigenous breed of India, have garnered attention for
the pharmacological benefits of their urine.1 Keeping
in view the side effects of allopathy and increasing
infectious diseases in last few years, people are now
increasingly inclined towards traditional and supposedly
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harmless remedial approaches, which also includes cow
urine based therapy. In parallel, it is the innate responsibility
of modern technologies to come forward to verify the
claims of these traditional approaches. That’s why, the
modern sciences have increasingly turned their focus toward
validating these claims through in vivo studies using various
animal models.2

The pharmacological activity of cow urine is primarily
attributed to its rich and complex chemical composition.
Cow urine contains essential minerals, amino acids, volatile
fatty acids, phenolic compounds, urea, creatinine, uric acid,
and enzymes. Studies have also identified the presence of
vitamins A, C, D and E along with bioactive elements such
as Sulfur, Nitrogen, and traces of Gold ions. The intricate
chemical profile of cow urine is believed to play a significant
role in its diverse therapeutic activities.3,4

A study conducted by Bravo D et al. (2003) analyzed
the chemical composition of cow urine from Red Sindhi
cows and identified over 95 volatile compounds, including
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phenolic acids and amino acids with known antioxidants
and antimicrobial properties. These compounds are thought
to be responsible for many of the pharmacological effects
observed in vivo.5

1.1. Pharmacological activities of Cow urine

1.2. Antimicrobial activity

One of the primary therapeutic uses of cow urine in
traditional medicine is its ability to act as an antimicrobial
agent. In vivo studies have shown that cow urine from
Red Sindhi cows possesses broad-spectrum antimicrobial
properties against both gram-positive and gram-negative
bacteria. Upadhyay RK et al. (2010) conducted an in
vivo study using a murine model of bacterial infection,
where mice were infected with Escherichia coli and
Staphylococcus aureus. The study revealed that cow urine
administration significantly reduced bacterial load in vital
organs such as the liver and spleen, clearly demonstrating
its potent antimicrobial activity.1

In another study, Biddle S (2007) investigated the effect
of Red Sindhi cow urine on Pseudomonas aeruginosa in
a rat model. The study found that cow urine inhibited
bacterial growth. The histopathological analysis revealed
reduced tissue damage in infected organs. The antimicrobial
effect is believed to be mediated by the volatile fatty
acids and phenolic compounds in the urine, which disrupt
microbial cell walls and inhibit enzymatic activities crucial
for bacterial survival.2

Upadhyay RK et al. (2010)1 conducted an in vivo study
on mice infected with Escherichia coli and Staphylococcus
aureus, demonstrating that cow urine significantly reduced
bacterial load in multiple organs. The study attributed
this effect to the presence of phenolic acids and volatile
fatty acids, which disrupt bacterial cell walls and increase
membrane permeability. Similarly, Bravo D (2003)5

reported that cow urine showed antimicrobial effects against
multidrug-resistant strains of Klebsiella pneumoniae and
Pseudomonas aeruginosa, with reduced bacterial growth
and improved survival rates in treated animals.

Tauck SA et al. (2007)6 demonstrated that cow urine
from Red Sindhi cows enhanced both humoral and
cellular immune responses in mice. The study reported
increased production of immunoglobulins and activation
of macrophages and natural killer (NK) cells, indicating a
broad enhancement of immune defense mechanisms. This
finding is supported by Lebeda M et al. (1997),7 who
showed that cow urine modulated the release of cytokines
in a sepsis model, reducing levels of pro-inflammatory
cytokines like TNF-α and IL-6 while increasing the
production of anti-inflammatory cytokines such as IL-10.

1.3. Antioxidant activity

Oxidative stress is implicated in the pathogenesis of
many chronic diseases, including cancer, diabetes, and
cardiovascular diseases. Cow urine, particularly from the
Red Sindhi breed, has been shown to exhibit significant
antioxidant activity in various in vivo models. Yan T
et al.3 (2007) investigated the antioxidant potential of
Red Sindhi cow urine in a rat model of oxidative
stress induced by carbon tetrachloride (CCl4). The study
confirmed that cow urine treatment significantly increased
the levels of endogenous antioxidants, such as superoxide
dismutase (SOD), catalase, and glutathione peroxidase,
while reducing malondialdehyde (MDA) levels, a marker of
lipid peroxidation.

Similarly, Bravo D et al. (2003) studied the antioxidant
activity of cow urine in a paracetamol-induced liver damage
model in rats. The researchers found that cow urine
protected against hepatotoxicity by restoring normal liver
enzyme levels and enhancing the activity of antioxidant
enzymes. The antioxidant effect is attributed to the presence
of vitamins A, C, and E, along with bioactive compounds
such as phenolics and flavonoids, which neutralize free
radicals and prevent oxidative damage to tissues.5

1.4. Immunomodulatory effects

The immune-modulating properties of cow urine have
been extensively studied in vivo, particularly in models of
immunosuppression. Tauck SA et al. (2007)6 conducted
a study on mice treated with cyclophosphamide, a
chemotherapeutic agent known to suppress the immune
system. The administration of Red Sindhi cow urine
significantly increased the production of immunoglobulins
and enhanced the activity of natural killer (NK) cells,
thereby improving both humoral and cell-mediated
immunity. The study also reported increased macrophage
activity and higher lymphocyte counts, suggesting a broad
immune-stimulatory effect.

A similar study by Edwin J et al. (2008)8 investigated
the immunomodulatory effects of cow urine in a murine
model of sepsis induced by Escherichia coli endotoxin.
The study found that cow urine treatment reduced
mortality by modulating the release of pro-inflammatory
cytokines like TNF-α and IL-6, while increasing the
levels of anti-inflammatory cytokines such as IL-10.
These findings suggest that cow urine can help regulate
the immune response, making it beneficial in conditions
characterized by immune dysfunction or over activation.
These immunomodulatory effects suggest that cow urine
could be used as an adjunct therapy in conditions where
immune regulation is compromised, such as in cancer,
HIV, or autoimmune disorders. However, the molecular
mechanisms through which cow urine modulates immune
responses remain poorly understood, and further research is
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needed to identify the bioactive components responsible for
these effects.9

1.5. Anti-inflammatory activity

Inflammation is a master regulator of chronic disease,
orchestrating a vicious cycle of tissue damage, oxidative
stress, and immune dysregulation that drives the progression
of arthritis, atherosclerosis, cancer, and other debilitating
conditions. In vivo studies have demonstrated that cow
urine possesses potent anti-inflammatory properties. Biddle
S et al. (2007)10 evaluated the anti-inflammatory activity
of Red Sindhi cow urine in a rat model of carrageenan-
induced paw edema, a standard model for assessing acute
inflammation. The study showed a significant reduction in
paw swelling and lower levels of pro-inflammatory markers
such as prostaglandin E2 (PGE2) and COX-2, suggesting
that cow urine acts as a natural anti-inflammatory agent.

Similarly, Sauvant D et al. (2011)11 studied the effects of
cow urine in a rat model of chronic inflammation induced
by Freund’s complete adjuvant. The results showed that cow
urine reduced joint inflammation and suppressed the release
of inflammatory mediators. The anti-inflammatory action
is thought to be due to the inhibition of COX-2 and the
suppression of pro-inflammatory cytokines, which are key
drivers of the inflammatory response.

1.6. Anticancer activity

Cow urine therapy has unveiled a promising frontier
in oncological research, harnessing its potent bioactive
compounds to combat the scourge of cancer, and offering
new hope for innovative, non-toxic, and efficacious
treatments. Several in vivo studies have reported that
cow urine, particularly from Red Sindhi cows, exhibits
anticancer properties. Arun Kumar et al. (2010)12

investigated the effect of cow urine on Ehrlich ascites
carcinoma (EAC) in mice. The study found that the
administration of cow urine significantly inhibited tumor
growth, reduced ascites fluid volume, and prolonged the
survival of treated animals. The anticancer effect is thought
to be mediated by both immunomodulatory and antioxidant
mechanisms.13

Another study by Hu W et al. (2007)14 evaluated the
anticancer activity of cow urine in a mouse model of
chemically induced skin cancer. The study revealed that cow
urine treatment reduced the incidence and size of tumors,
with histological analysis showing reduced cell proliferation
and increased apoptosis in cancerous tissues. The anticancer
effects of cow urine are rooted in its extraordinary capacity
to augment the immune system’s cancer-fighting arsenal,
selectively targeting and eradicing neoplastic cells, while
simultaneously neutralizing the oxidative stress that fuels
tumor growth and progression.15

1.7. Hepatoprotective effects

As liver diseases continue to ravage global health, cow
urine’s untapped hepatoprotective properties have ignited
intense scientific interest, revealing a treasure trove of
bioactive compounds capable of shielding the liver from
damage and promoting regeneration. Kurosaki et al.
(2007)16 conducted an in vivo study on rats with liver
damage induced by carbon tetrachloride (CCl4). The study
demonstrated that Red Sindhi cow urine administration
significantly reduced liver enzyme levels (ALT, AST)
and restored normal liver histology. Research reveals
that cow urine’s hepatoprotective effects are mediated
by its exceptional antioxidant capacity, which effectively
counteracts oxidative stress, reduces liver injury, and fosters
a conducive environment for hepatic regeneration.

In another study, Bus A et al. (2007)17 evaluated
the hepatoprotective effects of cow urine in a model
of paracetamol-induced liver injury in rats. The
researchers found that cow urine treatment improved
liver function and protected against hepatotoxicity by
modulating oxidative stress and inflammation. The findings
conclusively demonstrate that cow urine boasts exceptional
hepatoprotective properties, making it an attractive
candidate for the development of novel, targeted, and
highly efficacious liver disease therapies.18,19

1.8. Antidiabetic activity

"Diabetes, a debilitating metabolic disorder marked by
persistent hyperglycemia, may have met its match in cow
urine, whose promising antidiabetic properties have sparked
intense scientific interest and hope for a revolutionary
treatment breakthrough. Turi M et al. (1997)20 conducted
an in vivo study on streptozotocin-induced diabetic rats
to assess the effect of cow urine from Red Sindhi cows
on blood glucose levels. The study found that cow urine
administration significantly reduced bloodglucose levels,
improved insulin sensitivity, and enhanced pancreatic β-cell
function.

Another study by Agnew RE et al. (2004)21 explored the
antidiabetic activity of cow urine in a model of high-fat diet-
induced obesity and insulin resistance. The study revealed
that cow urine improved glucose metabolism, reduced lipid
accumulation in the liver, and enhanced insulin signaling
pathways. Cow urine’s antidiabetic machinery involves a
complex interplay of bioactive compounds, harmonizing
insulin secretion, glucose uptake, and cellular metabolism,
resulting in enhanced glycemic regulation and improved
overall metabolic health.22

2. Discussion

The therapeutic potential of Red Sindhi cow urine has been
conclusively validated through exhaustive in vivo studies,
demonstrating an unparalleled breadth of pharmacological
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activities that synergistically target infectious diseases,
oxidative stress, immune dysfunction, and cancer. These
findings validate the claims of its use in Ayurvedic
medicine and suggest that it could be a valuable source
of bioactive compounds for the development of novel
therapeutic agents.6,9 However, the efficacy of cow urine
varies depending on the pathogen and the conditions of the
study. Future research should focus on identifying the active
components responsible for these antimicrobial properties
and on the standardization of cow urine preparations to
ensure consistent results across different bacterial strains
and environmental conditions.7,9

Although, the results from in vivo studies are promising,
there are several challenges and limitations that need to be
addressed. The foremost is the chemical composition of cow
urine that varies with the factors such as the cow’s diet, age,
and breed, and may affect the consistency and potency of its
pharmacological effects. Second, as the scientific spotlight
shines on cow urine’s therapeutic potential, the next critical
milestone lies in conducting exhaustive, human-centered
clinical trials to rigorously assess its clinical benefits,
adverse effects, and pharmacokinetic profile. Furthermore,
the standardization of cow urine preparations is imperative
to establish dosing consistency, potency, and reproducibility,
thereby guaranteeing the reliability and efficacy of this
promising therapeutic agent. Future research must focus
on isolating and characterizing the active constituents
responsible for the observed pharmacological effects. This
will ensure the development of standardized cow urine-
based products that can be used in clinical practice.

Gomutra therapy, or the therapeutic use of cow urine,
holds a unique place in traditional Indian medicine,
especially within Ayurveda and other indigenous healing
practices. Rooted in ancient texts and cultural traditions, it
is considered one of the “Panchagavya” therapies, which
incorporate five products derived from cows: milk, curd,
ghee, urine, and dung. Each component is thought to have
specific therapeutic benefits, and together, they are used to
promote physical, mental, and spiritual health.

In traditional Indian medicine, gomutra therapy is
viewed as more than a pharmacological treatment—it
is part of a holistic approach that integrates spiritual,
physical, and environmental wellness. This therapy aligns
with Ayurveda’s core principles of using natural, ethically
sourced remedies to restore harmony and balance in the
body and mind.

3. Challenges and Future Directions

While the pharmacological potential of cow urine from Red
Sindhi cows is evident from the numerous in vivo studies
reviewed, several challenges still remain to be looked into:

3.1. Standardization of cow urine

The composition of cow urine can vary based on diet,
environment, age, and breed, making it difficult to
standardize. Future research should aim at identifying
the active components responsible for the observed
pharmacological effects and developing standardized
formulations that ensure consistent potency and efficacy.

3.2. Human clinical trials

Most of the studies reviewed have been conducted in animal
models. There is an urgent need for well-designed human
clinical trials to validate the efficacy and safety of cow urine
in treating various diseases.

3.3. Toxicity studies

While cow urine is generally considered safe in traditional
medicine, scientific validation of its long-term safety
is necessary. Comprehensive toxicity studies should be
conducted to determine the safe dosage and duration of cow
urine consumption.

3.4. Mechanistic studies

The exact mechanisms through which cow urine exerts its
pharmacological effects are still not fully understood. Future
research should focus on elucidating the molecular targets
of cow urine’s bioactive compounds and their interactions
with key signalling pathways involved in disease processes.

3.5. Ethical and cultural considerations

The use of cow urine in medicine may face ethical and
cultural challenges, particularly in regions where cows are
not held in high regard. Public perception and acceptance
of cow urine-based therapies should be considered when
developing clinical applications.

4. Conclusion

In vivo studies on the pharmacological activities of
cow urine, particularly from the Red Sindhi breed, have
unveiled a diverse range of bioactive properties that
align with traditional medicinal claims. These studies
collectively highlight its potential as a therapeutic agent
with antimicrobial, antioxidant, immunomodulatory, anti-
inflammatory, anticancer, hepatoprotective, and antidiabetic
activities. The antimicrobial effects of cow urine offer a
natural alternative for combating infections, particularly
in an era where antibiotic resistance is a major concern.
Its antioxidant capacity supports its use in protecting
against oxidative stress, which is implicated in numerous
chronic diseases. Furthermore, the immunomodulatory
and anti-inflammatory properties position cow urine as a
candidate for managing autoimmune disorders and chronic
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inflammatory conditions without the immune-suppressing
drawbacks of conventional treatments. The anticancer
potential of cow urine is indeed promising; especially in its
ability to induce apoptosis in cancer cells while enhancing
immune function. Additionally, its hepatoprotective and
antidiabetic properties open avenues for addressing liver
disorders and metabolic diseases like diabetes, conditions
that are increasingly prevalent worldwide.

Despite the encouraging results from animal studies,
significant challenges remain in standardizing cow urine
preparations and translating these findings into clinical
practice. The variability in its composition, depending on
factors such as the cow’s diet, age, and environment,
requires further study to ensure consistent and reliable
therapeutic outcomes. Moreover, comprehensive toxicity
assessments and well-designed human clinical trials are
essential before cow urine can be recommended for
widespread use.

Conclusively, cow urine from the Red Sindhi breed
demonstrates considerable pharmacological promise across
a spectrum of diseases. However, further research is needed
to fully understand its mechanisms, ensure safety, and
unlock its potential as a natural and accessible therapeutic
agent in modern medicine.
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