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Abstract

Camels play an important role in the pastoral mode of life by fulfilling basic demands of livelihood. Various pathologies,
such as tuberculosis, hemorrhoids, ascites, increased size of the abdomen, gas colic, anemia, and abdominal tumors,
were treated with animal urine, including camels, horses, donkeys, sheep, goats, elephants, and buffalo. Thirty different
compounds were analyzed in camel urine by gas chromatography and mass spectrometry. For inductively coupled
plasma mass spectrometry analysis, 28 important elements were analyzed in the urine of both camel and bovine. It was
found that the inorganic elements are almost similar, except sodium, potassium, iron, zinc, and magnesium are higher
in levels in camel urine, while chromium is high in bovine urine. Camel urine also contains different nanoparticles,
crystals, and nano-rods with varying shapes and sizes, which offer potent selective cytotoxic activity against several lines
of cancer cells. It is believed that the camel’s urine has a therapeutic effect for a wide range of diseases such as chill,
fever, or even tumors; therefore, it has been consumed in the Arabian Peninsula for a long time. Usually, patients take
it directly or by mixing a few drops with camel milk. Camel urine is also used for therapeutic purposes, most widely
in Asia, Africa, the United States, the United Kingdom, and other European countries. The religious aspect of using
camel urine in treatment comes from the fact that there has been convincing evidence that the Prophet Mohammad
(PBUH) suggested the use of camel urine to treat his companions who were suffering from abdominal pains at that
time. The camel’s urine has anti-diabetic, anti-cancer, antibacterial, antiviral, and antifungal properties. It also has
hepato-protective and cardiovascular effects.
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Introduction

Camels are working animals suited to the desert habitat
and are vital in transporting passengers and cargo;
they play an important role in the pastoral mode of life
by fulfilling basic demands of livelihood. For a long
time, camel has been domesticated and provides food
such as milk and meat; also, camels provide fiber and
felt from hair for textiles. One-humped dromedary
camel (Camelus dromedarius) consists about 94% of
the world’s camel population; this species is the most
famous species of three species of camel, whereas the

two-humped Bactrian camel (Camelus bactrianus)
forms about 6%. The total camel population was
estimated to be 35 million head (FAO, 2013). In the
Arab world, the total dromedary population is higher
than 1.5 million camels, of which about 53% are
living in Saudi Arabia (Abdallah and Faye, 2012). The
natural habitats of the dromedary camel and Bactrian
camels are hot deserts and cold deserts, respectively
(Kula and Tegegne, 2016; Mihic et al., 2016). The
wild Bactrian camel is a separate species and is now
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critically endangered (Chuluunbat ez al., 2014; Burger
etal.,2019).

Camel constitutes cultural, literary, heritage, and
civilizational legacies in the Gulf region, besides
being used for milk and meat production as well as for
transportation. These camels gained their importance
in Saudi Arabia because they can live and reproduce
under severe harsh climatic conditions of heat and
drought, which are not suitable for the survival of other
domestic animals (Muyldermans, 2013).

Camel’s urine seems like a thick syrup, and camel feces
are so dry (Davidson and Jane, 2006). During the past
decade, our research group has focused extensively on
examination, biopsy, and kidney diseases in dromedary
camels (Tharwat ef al., 2012a and 2012b, 2017, 2018a
and 2018b; Tharwat and Al-Sobayil, 2016; Tharwat,
2020, 2021, 2023a,b, 2024; Almundarij and Tharwat,
2023).

The immune system of camels is advanced and differs
from other mammals. The antibody molecules of camels
consist of two heavy long and two light short chains.
In addition, the two heavy chains were discovered in
1993, and they were the main cause of the small size
and robust nature of camel antibodies (Koenig, 2007).
Camel’s milk is one of the essential food materials
of desert tribes. Bedouin can feed on camel milk
alone for a long time, nearly 1 month; therefore,
camel milk is considered a meal itself (Bulliet, 1975).
Cheese could not be manufactured from camel’s milk
because rennet cannot coagulate the milk proteins to
allow the collection of cruds. The curdling process
could be activated by the addition of calcium phosphate
and vegetable rennet, but cheese with low levels of
cholesterol was produced. Butter can be obtained from
camel milk after the milk is soured first, churned, and
a clarifying agent is then used (Seifu, 2022). In the
Netherlands, they served as warm, fresh camel milk,
and camel milk ice cream.

Camel meat is mainly eaten in indifferent Arabian
and African countries such as the Kingdom of Saudi
Arabia, Egypt, Sudan, Libya, Somalia, Djibouti, and
other desert lands that use alternative forms of protein
(Mukasa-Mugerwa, 1981). Camel blood is consumable
in northern Kenya and acts as a source of iron, vitamin
D, salts, and minerals when it is drunk with milk
(Mukasa-Mugerwa, 1981).

Since ancient times, camel milk and urine have been
used as medicines in certain parts of Africa and Asia,
and recently, scientists have had great interest in
exploring the supposed antibacterial and therapeutic
effects of camel products. According to previous
clinical and laboratory research, camel milk is efficient
on its own or when mixed with urine in the treatment
of various disorders, including bacterial infections,
parasitic manifestation, cancer, diabetes mellitus (DM),
autism, and viral hepatitis. In addition, antiplatelet
and fibrinolytic actions of camel milk and urine on
the cardiovascular system were reported as prospect

benefits (Khorshid, 2009; Abdel Gader and Alhaider,
2016; Swelum et al., 2021).

Camel urine has been used in Irag, Jordan, and the
Arabian Peninsula for medicinal purposes for centuries
as a part of medicine. Bachtiar Nasir, an Islamic
scholar, advocated for the consumption of camel
urine; he claimed the mixing of camel urine and milk
for medicinal benefits. Whereas Abu Yusuf, a student
of jurist Abu Hanifah, said that there is no harm in using
camel urine for medical treatment (Williams, 1994).
The safety profile of camel urine and the fraction
extracted from it (PMF) (a fraction extracted from
camel urine) has been investigated in animal studies
(Khorshid, 2008) and in phase I in studies on healthy
volunteers (Khorshid et al., 2010) for its anticancer
activity. A novel curative target and successful
substitutional anticancer/antiviral agent are predictable
(Khorshid et al., 2005; Khorshid and Moshref, 2006).
Concurrently, this promising drug (PMF) has gained
many international and local awards, and it also has
been granted a patent from the European patent office,
No. 09162954.3 from EPO on 07/01/2015; from GCC
Patent Office, No. (GC0002755) 12/30/2013 and
from the US patent office, No. US 10.624,927 B2 at
21/04/2020.

PMF was prepared in the manufactory of (PMF Natural
Products Company) from natural product PM 701
(powder camel urine), which is a yellowish, odorless
powder insoluble in water. PMF was extracted by
method according to Prof. Khorshid as previously
described (Khorshid et al., 2009; Mahboub et al.,
2015). In addition, camel urine contains anti-cancerous
agents (Al-Yousef et al., 2012).

Therapeutic purposes of camel urine are used in Asia
and Africa, since these locations are the largest camel
habitats (Kashim et al., 2019). Previous research
recorded the treatment of many diseases using camel
urine, including liver cirrhosis, skin, and hair problems
(Christy, 1994). In addition, it inhibits the growth of
tumor cells and shrinks cancer, as well as inhibition of
secondary metastases, in vitro and in vivo, in humans
and animals (Lillie ef al., 1993; Miller et al., 1993; ;
Khorshid ef al., 2009; Raouf et al., 2009; El-Shahawy
et al., 2010). The camel urine is used for therapeutic
purposes most widely in Asia and Africa, since these
locations are the largest camel habitats. The religious
aspect of using camel urine stems from the fact that
there has been convincing evidence that the Prophet
Mohammad (PBUH) suggested the use of camel urine
to treat his companions who were suffering from
abdominal pains at that time (Kashim ez al., 2019). This
review was written to shed light on the therapeutic,
anticancer, antiviral, and antimicrobial characteristics
of the camel’s urine in human health or diseases.
Camel’s urine properties and composition

Urine is a purified sterile product of blood filtration;
it is produced in mammals by the kidneys, medically
referred to as plasma ultra-filtrate. Its nature is sterile,
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transparent, and slightly yellowish in color, and it
contains water-soluble, easily excreted components,
including urea, creatinine, organic acids, amino
acids, ammonia, and inorganic salts. The chemical
constituents of urine in camels were first studied early
in the last century; it contains creatine, creatinine, urea,
chlorides, hippuric acid, and total nitrogen ammonia.
Interestingly, slight traces of urea and ammonia were
found (Read, 1925). The toxicity and bad smell of
camel’s urine are attributed to these traces of urea and
ammonia. It contains mineral salts 10 times higher than
human urine (Khorshid et al., 2011b, 2015; Al-Yousef
etal.,2012).

More details about camel’s urine composition using
liquid chromatography-mass spectrometry have
been recently studied. Antakly (2012) reported many
metabolites in camel urine, including major constituents
such as Benzoic acid, urea, creatinine, phenylacetate,
citric acid, and hippuric acid. The concentration of
these substances was similar to the amounts found in
elephant and rat urine; the benzoate salt was greatest
in camel urine. Phenol, salicylic acid, p-cresol,
cinnamic acid, azelaic acid, and benzoic acid as major
bioactive acids in camel urine were determined using
gas chromatography-mass spectrometry (GC-MS)
(Khorshid et al., 2009; Raouf et al., 2009; El-Shahawy
et al., 2010; Khedr and Khorshid, 2016).

The density of the urine in old camels (5-10 years old)
is 1.01 to 1.07, the urea is 18 to 36 mg/dl, and keratin
is 0.2 to 0.5 mg/l, while the pH value is weak to strong
alkaline (Amer and Al-Hendi, 1996). Microscopic
examination of the urine sample revealed the presence
of calcium oxalate, phosphorus, and ammonium urate, as
well as some epithelial and granular cells (Amer and Al-
Hendi, 1996; Khorshid, 2008). According to the results of
neutron activation analysis, camel milk, and urine contain
considerable levels of sodium, zinc, and potassium;
therefore, the patients with electrolyte imbalance due to
diarrhea could be neutralized using camel milk and urine
(Al-Attas, 2009; El-Shahawy et al., 2010).

The results of GC-MS and inductively coupled plasma
mass spectrometry (ICP-MS) analysis showed the
presence of derivatives of fatty acid, amino acid,
benzene propanoic acid, sugars, prostaglandins, and
canavanine in the urinary metabolites of camels as
reported by (Ahmed et al., 2015). The percentage of
metabolites in camel urine is higher than those excreted
in the urine of cattle, sheep, and goats. Thirty different
compounds were analyzed in urine by GC-MS (Ahamad
etal.,2017) (Table 1).

ICP-MS analysis of both bovine and camel urine
revealed 28 important elements. The inorganic elements
are almost the same except sodium, potassium, iron,
and magnesium, which are high in camel urine, and
chromium, which is high in bovine urine (Ahamad
et al., 2017) (Table 2). The cytotoxic activity of camel
urine against several lines of cancer cells could be
attributed to the presence of various nanoparticles,

Table 1. Metabolites were detected in camel and bovine
urine by GC-MS (Ahamad et al., 2017).

Metabolites in bovine
urine

Metabolites in camel urine

Pyrotartaric acid Propane dioic acid

Propane dioic acid Glycine
Aminomalonic acid L-Alanine
Erythritol Dihydroxyacetone
Canavanine Butanedioic acid
Creatinine Hippuric acid
Galactose Ribitol

Ribitol D-Glucuronic acid

Azelaic acid Hexadecanoic acid

Hippuric acid Myo-inositol
N-phenylacetyl glycine Trans-9-octadecanoic acid
D-Glucuronic acid Octadecanoic acid
Arabinofuranose

Prostaglandin F1A

Hexadecanoic acid
Benzene propanoic acid
Trans-9-octadecanoic acid
Prostaglandin F1A
Pseudo-uridine

Melibiose

D-Galactose

2-Deoxygalactopyranose

crystals, and nano-rods with varying shapes and sizes
(Khorshid et al., 2011a; Alebie et al., 2017).
Therapeutic effects of camel’s urine

Camel urine is a “marvelous” medication used in
Prophetic Medicine, since the pre-Islamic period
when camel milk, as well as urine, were used as oral
medication for various health disorders. In many
countries, drinking camel urine is a common practice,
and it is considered a part of alternative medicine called
urotherapy or urine therapy; it is mostly worthy and
widely used as alternative medicine in India and China
(Khorshid, 2009; Al-Abdalall, 2010; Alhaidar et al.,
2011; Gole and Hamido, 2020). Although camel urine
seems unpleasant, it has been consumed widely for a
long time in the Arabian Peninsula as well as in the
United States, United Kingdom, and other European
countries. Its use is considered an available option
to manage different health disorders such as febrile
conditions, colds, and tumors. People usually take it
directly or occasionally mix small drops with camel
milk (Abdel Gader and Alhaider, 2016).

Without informing their doctors, most patients use
these products concurrently with their conventional
medicines, depending on the fact that the use of
natural products in disease treatment has increased
significantly. Therefore, understanding patients’
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Table 2. Inorganic constituents in freeze-dried camel urine estimated by ICP-MS (Ahamad et al., 2017).

Level of element (ppm)

Element name (Symbol)

Camel urine

Bovine urine

Lithium (Li) 0.006807 0.008723
Boron (B) 0.031970 0.010121
Sodium (Na) 647.344755 12.615121
Magnesium (Mg) 15.105697 1.456404
Aluminum (Al) 0.159909 0.294056
Phosphorus (P) 0.471004 5.967582
Chlorine (Cl) 0.0002358 0.0001456
Potassium (K) 280.7982 33.654251
Calcium (Ca) 0.023656 0.002356
Silver (Ag) 0.000300 0.000446
Chromium (Cr) 1.963761 2.663761
Manganese (Mn) 0.017308 0.016310
Iron (Fe) 1.705473 1.14256
Cobalt (Co) 0.001637 0.001631
Nickel (Ni) 0.086647 0.087564
Copper (Cu) 0.038132 0.025632
Zinc (Zn) 0.05477 0.08650
Arsenic (As) 0.000359 0.000376
Selenium (Se) 0.002612 0.000796
Strontium (Sr) 0.103021 0.005005
Platinum (Pt) 0.000239 0.000579
Gold (Au) 0.001787 0.005673
Mercury (Hg) 0.000258 0.000236
Tin (Sn) 0.000461 0.000489
Antimony (Sb) 0.001004 0.000224
Iodine (I) 0.000256 0.000213
Barium (Ba) 0.013403 0.032678
Cadmium (Cd) 0.000086 0.000128

perceptions is essential to assist them in selecting
proper natural therapeutics and protect them from any
injury due to their improper knowledge about these
medications (Alkhamees and Alsanad, 2017).

The urine of animals, including goats, sheep, buffalo,
elephants, horses, camels, and donkeys, has been used
for the treatment of various health problems, such as
tuberculosis, hemorrhoids, leprosy, dropsy, abdominal
enlargement, flatulence, colic, anemia, and abdominal
tumors have been treated with (Al-Abdalall, 2010).
The use of llama urine has been reported in the Asian
countries of Mongolia and China. Some studies have
also reported the use of cattle urine in India and
Tibet (Christy, 1994). Camel urine has been used as a
prototype model of urotherapy since Avicenna (980—
1037 AD) (Abdel Gader and Alhaider, 2016).

Medicinal properties of both camel’s milk and urine
could be attributed to the (Alhaider et al, 2012,
2013). According to (Hamers-Casterman et al.,
1993), camel antibodies consist of two heavy chains,
characterized by a smaller size than about one-tenth
of human antibodies. Therefore, they have the ability
to be transmitted through the milk of the lactating
camel and also crossing of the blood—brain barrier or
to be filtered in the urine, which is contributed to their
small size. In addition, it can cross the intestine into
the general circulation of individuals who consume
camel’s milk and/or urine (Hamers-Casterman et al.,
1993). The single antigen-binding domains of heavy-
chain antibodies (Nano bodies) could be used in the
development of biosensors, as well as in the diagnosis
and treatment of cancer (Muyldermans et al., 2009).
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Anti-diabetic action

DM is a metabolic disorder caused by insulin
deficiency, or resistance of tissues to its effect,
resulting in disturbances of carbohydrate, lipid, and
protein metabolism, leading to an increase of blood
glucose level; it also affects human health and in
progress causing general weakness and alteration in
the metabolism of fats, protein, and carbohydrates (Ha
et al., 2016). The incidence of diabetes has increased
in recent years mostly due to the increased rate of
prevalence of obesity in individuals, as well as to
changes in lifestyle (Wu et al., 2018). The number of
diabetes patients may increase to over 640 million by
the year 2040 (Lau et al., 2019).

In rats with experimentally induced DM with alloxan,
it was found that the onset of diabetic complications
could be delayed in diabetic rats treated with camel
milk or urine (Labbo et al., 2020). In the later study,
the serum activities of aspartate aminotransferase and
alanine aminotransferase, and the serum concentration
of total protein were significantly reduced compared
to non-treated rats. In addition, in treated rats with
induced DM, decreases in serum of triglycerides and
low-density lipoprotein cholesterol and increases in
high-density lipoprotein cholesterol were detected also
compared to non-treated diabetic rats (Labbo et al.,
2020).

Anti-cancer properties

Cancer is a major disease all over the world. Each
year, thousands of new patients are recorded with high
mortality rates (Stewart and Wild, 2014). Diagnosis
and treatment of cancer are great challenges in medical
practice; there are no available medical modalities that
can selectively destroy tumor cells without causing any
injury to normal tissues or the functions of important
organs. The medicinal claim of camel urine has been
put under scrutiny, and with promising results in recent
years, it is reported that camel urine can destroy many
neoplastic cells at an acceptable dose (Khorshid et al.,
2011b; Alghamdi and Khorshid, 2012; Al-Yousef et al.,
2012). Functional food plays an important and useful
role in health improvement, and it is considered a novel
model for controlling health disorders such as tumors
(Kontou et al., 2011).

Despite being a waste product, camel urine is shown
to be effective in treating numerous cancers in humans
(Alhaider et al., 2011). Several researches were carried
out on the safety camel’s urine profile. According to the
results of this research, camel’s urine is safe for humans,
and it has no hepatotoxic or nephrotoxic effects under
all experimental conditions (Khorshid, 2008; Khorshid
et al., 2010, 2015). In Saudi Arabia, a series of in vitro
experiments were carried out by a group of researchers;
the results of these experiments demonstrate that
lyophilized camel urine could suppress cancer cells
development (Khorshid ef al., 2005; Khorshid and
Moshref, 2006; Mushref, 2006). The camel urine and
its fraction PMF inhibited malignant cell growth,

including brain carcinoma (glioma) (U251), colon
carcinoma (HCT116), hepatocellular carcinoma
(HEPG2), lung cancer, and leukemia (Khorshid et al.,
2009, 2011b). The anticancer action of camel’s urine
could be attributed to direct cell cytotoxicity or via
an antiangiogenic mode of action through restriction
of the blood supply to the tumor cells (Alghamdi and
Khorshid, 2012) or combines pH-triggered (Raouf
et al.,2009).

Later, the observations of Prof Khorshid were proved
by conducting a number of experiments using camel
urine (3 patents), camel urine, and the fraction extracted
from it (PMF) contains in its structures trace elements
such as copper and zinc. Many studies mentioned the
role of Zn in vital body processes, such as regulating
the immune system and cell metabolism. Zn also works
as an antioxidant for free radicals that damage the cells
by blocking the action of activated oxygen atoms (EI-
Shahawy et al., 2010; Ali et al., 2011).

In the murine sponge implant model, the camel milk
and urine suppressed the inflammatory angiogenesis
(Alhaider et al., 2014a and 2014b). Moreover, further
studies reported that the anticancer properties of camel
urine are through considerable suppression of the
expression of the gene encoding carcinogen-activating
enzyme Cyplal at the mRNA level in cancerous liver
cells (Alhaider et al., 2011). Furthermore, camel’s milk
has some apoptotic anticancer properties (Korashy
et al., 2012). Prof Khorshid team showed that camel
urine and its fraction PMF contain many organic and
inorganic molecules such as calcium oxalate, cystine,
tyrosine, uric acid crystals, ammonium urate, and
calcium phosphate. In addition to glycine, alanine,
and arginine, the previous studies mentioned that
the receptor tyrosine-specific protein kinases are an
important cell-surface growth-factor receptor, whereas
ligand-controlled tyrosine-kinase activity. Therefore,
the functions in normal cells were regulated with a vital
role in oncogenesis. Tyrosine kinases play an important
role in the modulation of growth factor signaling.
Glycine and cyctine are made the antioxidant in the
body of glutathione; lacking molecules caused the
accumulation of reactive oxygen species and affected
the immune system. Thus, camel urine and its active
fraction PMF have strong selectivity by the presence
of tyrosine, which targets only cancer cells, and the
presence of glycine and cyctine are enhanced the
immune system to fight the cancer cells (El-Shahawy
et al, 2010; Ahmed et al, 2015). Although, the
anticancer actions of the exact constituents of camel’s
milk or urine are unknown, some research findings
demonstrated that it could be attributed to the iron-
binding, multifunctional protein lactoferrin (Kanwar
etal., 2015).

Chemotherapy is used as traditional therapy for
breast cancer; it suppresses the onset of cancer and
the progressive character of its cells, but it has severe
side effects such as recrudesce and pain (EBCTCG,
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2005). In order to be considered an applicable option
for cancer treatment, it has to not only destroy or
suppress the growth of the neoplastic cells, but also
it needs to stop the metastasis of cancer. Metastasis
means the migration of cancer cells to other organs
or secondary sites in the body. 90% of mortalities in
patients suffering from cancer occur due to metastasis
rather than the primary tumor (Deryugina and Quigley,
2006). The anticancer activity of camel urine (PM701)
on breast cancer cells was studied by (Khorshid,
2011); the fractions PMF and PMFK that were isolated
from PM 701 were proved to have cytotoxic activity
against breast cancer, which significantly inhibited the
proliferation of MCF7 cells and induced apoptosis by
direct effect on the nuclei. The effects of camel urine
were proven to inhibit the metastatic ability and growth
potential of neoplastic cells in vitro and in vivo. The
results also revealed the cytotoxic effect of camel urine
against 4T1 cells with dose-dependent. In addition, the
antimetastatic effect of camel urine has the ability to
inhibit the metastatic process of the 4T1 cells. In vivo
treating mice inoculated with 4T1 cells with different
doses of camel urine indicated that the tumor had
reduced in size in all treated groups as compared to the
control group (Romli et al., 2017). The killing effect of
camel urine on 4T1 cells could be attributed to DNA
fragmentation and regulation of inflammation-related
genes (Romli et al., 2017).

Hepato-protective effects

In a study on the effects of camel urine therapy and its
hepato-protective effects against carbon tetrachloride
(CCl,) induced liver toxicity in rats, it was found that
rats given CCL, with camel urine had a significant
improvement in liver cells histopathology and liver
enzymes compared to rats given only CCL, (Khorshid
etal.,2016; Mahmoud ef al., 2019). In the later study;, it
was concluded that camel urine is characterized by anti-
oxidative, anti-free radical, and scavenging activities
of its volatile metabolites and inorganic essential
elements. Therefore, it reverses liver dysfunction (Al-
Attas et al., 2015; Mahmoud et al., 2019).
Antibacterial and antifungal effects of camel’s urine
Similarities have been found between the effects of
camel urine on cancer cells and bacterial cells. Rabbit
liver tissue infected with Escherichia coli was treated
using camel urine in concentrations of up to 100%,
and no histopathological effects were reported (Khalifa
et al., 2005). Furthermore, other researchers stated that
camel urine has strong antimicrobial activity against
various pathogenic microorganisms including bacteria
(e.g., Staphylococcus aureus and E. coli) and fungi
(e.g., Aspergillus niger, Aspergillus flavus, and Candida
albicans) (Shoeib and Ba-Hatheq, 2007; Al-Abdalall,
2010; Al-Bashan, 2011; Mostafa and Dwedar, 2016).
The antimicrobial properties of camel urine and its
fraction PMF were determined against the Gram-
positive and Gram—negative bacteria and dermatophytic
fungi. The antimicrobial activity of PMF is higher than

that of camel urine itself. Its inhibition zone is up to
32 mm with MIC <100 pg/ml, compared with low
antimicrobial activity (< 10 mm inhibition zone) with
MIC of 100—150 pg/ml of the camel urine (El-Shahawy
etal.,2010; Ali et al., 2011).

Camel urine has antibacterial properties in vitro,
against multidrug-resistant bacteria, as well as strong
antifungal activity against C. albicans and Nonalbicans
Candida (Mostafa and Dwedar, 2016). In accordance
with these findings, the antibiotic and suppressive
effects of camel urine against various fungi, such
as C. albicans (yeast), A. niger, and F. oxysporum,
even after boiling to 100°C, were demonstrated by
AL-Awadi and AL-Jedabi (2000), in addition to a
suppression activity on the dry weights of yeast and the
fungi (Al-Awadi and Al-Jedabi, 2000). Camel’s urine
has a high antifungal effect against mycoses-causing
dermatophytes, with high performance better than
the synthetic drug fluconazole and almost similar to
ketoconazole (Kabbashi and Omer, 2016).

Shoeib and Ba-Hatheq (2008) evaluated the action
of camel’s urine on the morphological properties of
some human pathogens. They found that the chemical
and organic constituents of urine suppressed the
development of bacteria and fungi. Furthermore,
treatment with fresh camel’s urine had bactericidal
properties against P. aeruginosa and E. coli, in addition
to causing loss of the bacterial plasmids. On the other
hand, the bacterial cells did not lose their resistance
against various antibiotics. In addition, stored camel
urine did not have an effect on the viability of bacterial
cells when compared to the control treatment. These
studies demonstrated that continuous exposure of the
bacterial cells to camel urine leads to no disintegration
(bacteriolysis after death) (Holtje, 1998) due to loss of
plasmids from the bacterial cell (Al-Abdalall, 2010).
Antibacterial and antifungal effects of camel urine could
be attributed to the presence of a high concentration of
salt and its high alkalinity in addition to the presence
of natural bioactive components gained from the plants
consumed by the camels, along with some resident
bacteria and excreted antimicrobial agents. The camel
urine is alkaline, unlike other animal urine; it contains
high concentrations of magnesium, potassium, and
albuminous protein and low levels of uric acid, sodium,
and creatine (Kamalu et al., 2004; Mostafa and Dwedar,
2016).

Antiviral effects of camel’s urine

Camel’s milk gives much better results than mare milk
when treating chronic hepatitis (Sharmanov et al.,
1981). In addition, bilharzial liver disease could be
effectively treated using camel urine, and it was found
that the patients recovered at a better rate and had
considerable changes in their cirrhotic livers (Ohag
et al., 1998).

The camel urine has potential antiviral activities; in-
vitro PMF (a fraction extracted from camel urine)
treatment of Middle East Respiratory Syndrome
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Corona (MERS-CoV) and Influenza A (HIN1) viral
infections showed a significant reduction in the titers of
the two viruses across time, in addition to the absence
of a role of camel urine in MERS-CoV transmission to
humans (Al Attas et al., 2019). There was no evidence
of shedding of MERS-CoV RNA in urine; even camels
had evidence of an acute MERS-CoV infection at the
time of urine sampling (Adney et al., 2014; Ali et al.,
2017; Farag et al., 2019).

Cardiovascular activity

There are powerful cardiovascular activities exhibited
by both camel urine and milk; Lactating camel urine
exhibits a strong repression reaction on human platelet
aggregation. Strong platelet-blocking properties of
camel urine have been determined, and they are similar
to the effects of commonly used antiplatelet drugs, such
as clopidogrel and aspirin. Furthermore, the strongest
antioxidants, such as uric acid and creatinine, are found
in camel urine (Al-Harbi ef al., 1996; Alhaider et al.,
2011; Alyahya et al., 2016; Abdel Gader and Alhaider,
2016). It has not yet been assured whether the function
of camel urine and that of aspirin are similar or not or
if it works with the prostaglandin pathway (Agrawal
et al., 2004; Alhaider et al., 2011; Malik et al., 2012).
Camel’s milk also has a strong thrombolytic effect
because it decreases the plasma fibrinogen level
of diabetic rats (Korish ez al., 2015). The claimed
anticancer activity of camel’s milk and urine could
be attributed to the previously detected antiplatelet
action, since the suppression of fibrin formation and
coagulation prevent the expansion and development
of metastatic tumor cells (Abdel Gader and Alhaider,
2016). Camel urine can also be used as a bronchodilator
because it possesses anticholinergic characteristics, as
was reported by another Iranian research (Zibayi et al.,
2015).

Conclusion

Camel’s urine is different in composition from bovines.
It contains 30 different compounds and 28 important
elements. The inorganic elements in camel, including
sodium, potassium, iron, zinc, and magnesium, are
high in camel urine compared to bovine urine. Camel
urine also contains different nanoparticles, crystals, and
nano-rods with varying shapes and sizes, which offer
potent selective cytotoxic activity against several lines
of cancer cells. It was proved that camel’s urine has
anti-diabetic, anti-cancer, antibacterial, antiviral, and
antifungal properties. It also has hepato-protective
and cardiovascular effects. More research and long-
term follow-up clinical studies are warranted to clarify
the exact pharmacological effects of camel urine on
several human diseases and the recommended doses
and treatment duration. Further studies are needed
to compare the physical and chemical properties
and composition of urine in camels of different
physiological statuses under different environmental,

nutritional, and management conditions. In addition,
further studies are needed to ensure that all camel urines
have therapeutic and antimicrobial characteristics or if
the therapeutic and antimicrobial characteristics are
related only to the urine of some camel with specific
physiological and nutritional status. Additional studies
are also warranted to evaluate the effect of camel urine
on the immunity and health condition of apparently
healthy humans.
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