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 Camel urine has been widely used in desert area traditional medicine. It was 
considered as an alternative medicine to cure variable diseases. This present study aimed 
to investigate the ameliorative effect of camel urine against cisplatin induced subacute and 
chronic urinary tract toxicity in male Albino rats. Methodology: Thirty two rats were assigned 
randomly into four groups, eight rats each. Group I served as control, group II received only 
camel urine, group III injected with cisplatin and group IV injected with cisplatin and treated 
with camel urine for 2 months. Blood sera were collected at 1 month and 2 months interval for 
creatinine, urea and uric acid estimation. Moreover, urinary bladder and kidney were subjected 
to histochemical (masson's trichrome) and histopathological examinations. Results: There was 
significant (P<0.05) improvement in renal functions (creatinine, urea and uric acid) in cisplatin 
group treated with camel urine. Also, camel urotherapy induced significant histopathological 
improvement in urinary bladder and renal tissues deteriorated by the cisplatin. Marked 
reduction in fibrous tissue formation was detected in kidney and urinary bladder in cisplatin 
group treated with camel urine. Conclusion: Camel urine proved its safety when used alone 
and also its palliative and ameliorative effect in renal toxicity induced by cisplatin.
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 Cisplatin is a potent well known 
chemotherapy agent used to treat a broad spectrum 
of malignancies (Sonoda et al., 2019). It was the 
first FDA-approved platinum compound for cancer 
treatment in 1978 (Kelland, 2007). Cisplatin 

has been used for treatment of various cancers 
including; bladder, head, neck, lung, ovarian 
(Desoize and Madoulet, 2002) and testicular 
cancers (Facchini et al., 2018). It is effective 
against various types of cancers including; 
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carcinomas, germ cell tumors (Schaffrath et al., 
2017), lymphomas, and sarcomas. Its mode of 
action depends on its ability to crosslink with the 
purine bases on the DNA; interfering with DNA 
repair mechanisms, causing DNA damage, and 
subsequently inducing apoptosis in cancer cells 
(Dasari and Bernard Tchounwou, 2014).
 However, it has a nonspecific cytotoxic 
effect (Manohar and Leung, 2018) that also acts 
on normal cells causing adverse reactions, mainly 
renal dysfunction (Hayes et al., 1977). The 
prevalence of cisplatin nephrotoxicity is still high, 
occurring in approximately one-third of patients 
who have undergone cisplatin therapy (Oh et al., 
2014). Long term use of cisplatin may lead to a 
permanent reduction of renal function by inducing 
tubular cell damage and death (Soni et al., 2018). 
It is manifested by vasoconstriction in the renal 
microvasculature, decrease in glomerular filtration 
rate, and tubular epithelial cell toxicity (Yao et al., 
2007).
 These adverse effects are owing to 
activation (Soni et al., 2018; Holditch et al., 
2019) of several apoptic pathways (Tsuruya et 
al., 2003). Cisplatin also induces production of 
reactive oxygen species (ROS) (So et al., 2007) 
which has been implicated in its direct cellular 
toxicity (Choi et al., 2015). ROS is an important 
factor in the apoptosis pathway owing to distortion 
in the mitochondrial membrane potential (Ježek 
and Hlavatá, 2005). Consequently, ROS damages 
the respiratory chain, which ultimately triggers the 
apoptotic process (Suganya et al., 2019).
 The camel urotherapy (CU) is widely 
used in the Arabian Peninsula (Al-Yousef et al., 
2012) to treat various diseases (Alhaidar et al., 
2011), as it has an unusual and unique biochemical 
composition (Ahamad et al., 2017). These unusual 
biochemical constituent may be acquired through 
the camel’s consumption of plants in the desert 
that possess several boiactive substances. Some 
of these desert plants have demonstrated to have 
strong antifungal and antibacterial activities (Zaki 
et al., 1984; Kaul et al., 1976).  The camel urine 
was proven to have minimal traces of ammonia 
and urea that are recognized to be responsible 
for toxicity and bad smell of urine. Moreover, 
the camel urine contains about 10 folds more 
mineral salts than human urine (Al-Yousef et al., 
2012). It contains huge quantities of K and Na, 

which can reverse electrolyte imbalance as well 
as large amounts of zinc that has various curative 
properties (AI-Attas, 2009). Moreover, camel urine 
was proven to repress inflammatory angiogenesis 
in murine animal model (Alhaider et al., 2014a; 
Alhaider et al., 2014b) and possess cytotoxic effect 
(Al-Harbi et al., 1996). Therefore, possessing 
anti- cancer effect (Alkhamees and Alsanad, 2017).  
It has antioxidative effect attributed mainly to 
its high level of  creatinine and uric acid levels 
(Alkhamees and Alsanad, 2017) which considered 
as a powerful antioxidants (Giovannini et al., 
2006). Uric acid (UA) is a powerful scavenger 
of free radicals and provides about 60% of free-
radical scavenging capacity in plasma (Fabbrini 
et al., 2014).  It also increases non enzymatic 
antioxidant capacity (Neubauer et al., 2019).  
The antioxidative effect of creatinine referred to 
its ability to buffer cellular ATP levels, decrease 
intracellular Ca2+ accumulation (Tarnopolsky, 
2011) and reactive oxygen species formation that 
consequently reduces tissue oxidative damage 
(Sestili et al., 2011). Based on this mechanism 
of action, the camel urotherapy could oppose 
apoptotic and oxidative induced by cisplatin effect. 
The camel produces special antibodies contain 
two heavy chains without light chains (Alhaider 
et al., 2012) which make them accessible to pass 
easily through blood brain barrier, breast’s milk 
and renal glomeruli (Romli et al., 2017). So, 
the camel urotherapy could also attenuate the 
immunosuppressive effect of cisplatin in cancer 
patients. Furthermore, it is basic with a pH 7.8 and 
also has potent antiplatelet activity against ADP-
induced and arachidonic acid-induced platelet 
aggregation (Ali et al., 2019; Alhaider et al., 2012).  
This study aimed to assess the ameliorative effect 
of camel urotherapy on cytotoxic effect of cisplatin 
on urinary tract in male albino rats.

Materials and Methods

animals
 Thirty two Spargue Dawley male rats 
were bought from the Laboratory of Animal House, 
Faculty of Pharmacy, Mansoura University, Egypt. 
The weight of the rats ranged from 220 to 230 g. 
Before the starting of the study, the rats were left 
for 2 weeks as a routine program to be adapted 
to the surrounding environment. Three rats per 
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cage were kept in a room with saw dust covered 
floor and controlled temperature (25 ± 2 °C). The 
rats were permitted for unrestricted admission to 
standard diet and water. The procedures of this 
experimental animal care, Faculty of Pharmacy, 
institutional Rresearch (Nanji et al., 1985) Board 
of Mansoura University, Egypt. The Ethics 
Committee of the Experimental Animal Care 
Society and Institutional Research Board (IRB) at 
Mansoura University approved the experimental 
procedures.
Preparation of Camel Urine sample
 Camel urine samples were taken from 
eight years old female camels in Marsa Matrouh 
desert, Egypt. Camels were fed on mountains 
weeds and foliage. At first, about 250 – 300 ml 
urine samples were collected directly into stainless 
steel containers, and then transferred into suitable 
glass vials. The urine samples were kept at -80°C 
until further use.
experimental design
 The rats were assigned randomly into four 
groups, each group had 8 rats. Group I received 
only distilled water, group II received only camel 
urine (2ml in the morning and 2 ml in the evening 
every day for 2 months), group III injected with 7 
mg/kg cisplatin (Mylan, lot n°/Batch n°: 187061) 
i.p once/ day for 2 months, group IV injected with 

7 mg/kg cisplatin once/ day and treated with camel 
urine received 7 ml/kg cisplatin i.p and 2ml in the 
morning and 2 ml in the evening of camel urine 
for 2 months.
Kidney Function test
 Blood samples were collected in 
coagulated test tubes at the beginning of the 
study, after 1 month` and 2 months from 4 
rats for each duration. The coagulated blood 
samples were centrifuged at 1200 – 1500 rpm. 
Clear sera were obtained and stored at – 20°C. 
Serum uric acid, urea, and creatinine levels were 
measured by using a quantitative enzymatic assay 
(Elitech diagnostics, Sees, France, Urease-GLDH. 
Kinetic, and Spinreact, respectively) according 
to the manufacturer’s protocol. The results were 
standardized using commercial standard solutions.
tissue samples
 The kidneys and urinary bladder of each 
experimental animal was excised immediately 
after scarification. In order to eliminate blood 
contamination, the kidney was immersed in ice 
phosphate buffer saline (PBS) and dried by filter 
paper. Neutral buffered formalin (10%) was used 
to fix the kidney and urinary bladder tissue for 
histopathology and histochemical examinations.
histopathology and histochemistry
 Kidney sections were fixed in formalin 

Fig. 1. Kidney of rats after 1 month, groups I&II (a&b) is showing normal glomeruli (g) and normal renal tubules 
(tb). Group III © is showing tubular nephrosis with hyaline cast formations in their lumens (arrows). Group IV is 
showing improvement of kidney picture. H&E, X 400
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(10%) and dehydrated in ascending concentrations 
of ethyl alcohol (70–100%) and then managed and 
stained with Hematoxylin and Eosin (H&E) for 
histopathology (Bancroft et al., 1996).  Other 5 µm 
paraffin embedded kidney sections of kidneys in all 
groups, after 2 months, were stained with Masson 
trichrome for collagen detection.

resUlts

Kidney Function tests
 The activity of creatinine showed 
significant increase in group III than control 
(group I) and camel urine gavaged control (group 
II). The administration of camel urine twice daily 
to cisplatin treated rats (group IV) significantly 
(P<0.05) ameliorated the increased creatinine 
activity than group III either after 1 month or 
2 months. Also the levels of urea and uric acid 
followed the same trend, whereas group II showed 
significant (P<0.05) increase in their levels than 
control. Administration of camel urine to cisplatin 
treated rats significantly reduced urea and uric 
acid than cisplatin group (group III) as shown in  
Table (1).
histopathology
 The cross section of kidney of group I of 
control rats revealed normal glomeruli with normal 

capillary tuft and intact basement membranes 
along with patent urinary space. Renal tubules 
were also normal. Group II, control camel urine 
group, showed normal kidney tissue architecture. 
After month of the experimental study, mild cast 
formation observed in the group II. Whereas, 
group III showed expansion and proliferation of 
the glomerular tuft, cast formation and tubular 
damage along with early fibrosis around glomeruli 
and in renal medulla. The group IV showed 
moderate improvement of the kidney tissue (Fig. 
1). After 2 months, cisplatin treated group (group 
III) revealed massive renal tubular lesions of both 
proximal and distal convolutes tubules. The lesions 
were consisting of degeneration, pyknotic nuclei, 
loss of brush borders, necrosis of some tubular 
cells and hyaline cast formations inside tubular 
lumens. The camel urine treated group (group IV) 
showed pronounced improvements, except for 
some epithelial degenerative changes and mild 
to moderate cystic dilatations of some tubules  
(Fig. 2).
 At the end of second month the stained 
sections with masson’s trichrome of both renal 
medulla and urinary bladder revealed different 
degree of fibrosis in Group III. The treated group 
IV showed marked amelioration of fibrosis (Fig. 
3 and Fig. 4).

Fig. 2. Kidney of rats group after 2 month I&II (a&b) is showing normal glomeruli (g) and normal renal tubules (tb). 
Group III © is showing tubular nephrosis with hyaline cast formations in their lumens (arrows) and proliferation 
and expansion of renal glomeruli. Group IV is showing improvement. H&E, X 400
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Fig. 3. Kidney of rats group after 2 months I&II (a&b) is showing normal histochemical reaction of Massons’s 
trichrome stain in renal medulla. Group III © showing marked and severe histochemical reaction. Group IV showing 
marked improvement. H&E, X 400

table 1. Creatinine, Urea, and Uric acid (Mean± SEM) levels 
after 1 month and 2 months of study among 4 experimental groups

 Duration Group I Group II Group III Group IV

Creatinine  1 month 0.66 ±0.03a 0.64  ±0.03 a 1.61± 0.15b 1.16 ±  0.03c

 2 months 0.90±0.06a 0.80±0.06a 2.10±0.13b 1.00±0.03a

Urea 1 month 30.15 ± 1.27a 28.6 ± 1.12a 83.00 ± 5.40 b 51.48 ± 1.44 c

 2 months 0.90±0.06 a 0.80±0.06 a 128.50±21.31b 45.60±3.20c

Uric acid 1 month 1.77 ± 0.05a 1.76 ± 0.05a 2.79 ± 0.09b 2.22 ± 0.07c

 2 months 1.80±0.05 a 1.80±0.05 a 3.20±0.20 b 1.90±0.08 a   

Different superscripts (a, b and c) in the same row indicates significance at P < 0.05.

disCUssion

 Cisplatin is a widely used chemotherapy 
for the solid tumors (Dasari and Bernard 
Tchounwou, 2014). One of the drastic effects of 
cisplatin is nephrotoxicity (Manohar and Leung, 
2018). In this study, the effect of camel urine 
gavage on cisplatin induced nephrotoxicity was 
assessed after 1 month and 2 months.
 Present results revealed higher serum 
creatinine in cisplatin treated group comparing 
with control at 1 and 2 months.  This results were 
compatible with Oh et al., (2014) who induced 
nephrotoxicity by injecting the rats with cisplatin.
 On the same line the levels of serum 
urea and uric acid were significantly increased in 

cisplatin group than control. The increase in serum 
uric acid matched with (Nanji et al., 1985) and 
(Sen et al., 2018) who found that cisplatin causing 
increase in blood urea nitrogen, serum creatinine 
and uric acid levels. Urea is well-thought-out the 
principal nitrogenous metabolic product formed 
during protein metabolism (Renugadevi and Prabu, 
2009). Uric acid is reflected the final product 
created from an exogenous purines pool as well 
as endogenous purine metabolism (Maiuolo et 
al., 2016). Creatinine is an itemization product of 
muscular creatine phosphate, which is normally 
formed at a constant rate that matched to muscle 
mass, and well-thought-out as a measure of 
renal function (Gowda et al., 2010). The serum 
creatinine, urea, and uric acid may produce 
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Fig. 4. Urinary bladder of rats group after 2month I&II (a&b) showing normal histochemical reaction of Massons’s 
trichrome stain in bladder wall. Group III © showing marked histochemical reaction indicating increase in thickness 
of submucosal collagen fibers. Group IV showing improvement. H&E, X 400

perturbation of the glomeruli filtration rate, and 
promote their serum levels which is linked to 
renal damage and considered as nephrotoxicity 
indicator. The promoted level of serum urea 
concentrations may elevate after injury of renal 
parenchymal. Hyperuricemia is well thought-out 
as a prognostic factor to kidney, which may infer 
the physical response to an increased production of 
endogenous oxygen species as uric acid scavenges 
peroxynitrite molecules (Renugadevi and Prabu, 
2009;  Rajakrishnan et al., 2017) . Levels of serum 
creatinine is known as a potent sign of the first 
phase of any kidney disease than the uric acid and 
urea levels (Renugadevi and Prabu, 2009). The 
most important organ in the body is the kidney via 
which the toxic materials are eliminated from the 
body of the living body. The analysis of the urine 
is a major way to establish whether kidney function 
is going on properly or not (Farooqui et al., 2017). 
The urea level in the blood is also considered as 
an indicator of kidney function. Cisplatin produced 
destruction of the proximal and distal convoluted 
tubules performing the kidney hemodynamics, 
declined the reabsorption, promoted the vascular 
resistance, and resulted in an increment in the BUN 
levels (Hassan et al., 2010).

 The administration of camel urine to 
cisplatin treated rats significantly decreased 
serum creatinin, urea and uric acid than cisplatin 
group. This decrease could be attributed to the 
beneficial effects of camel urine ingredients that 
ameliorated higher creatinine, urea and uric acid 
levels in serum. Moreover, the camel urine has been 
previously proven to possess antioxidant activity 
(Mahmoud et al., 2019). The oxidative stress is a 
major causal factor and mechanism that underlies 
cisplatin-induced nephrotoxicity  (Soni et al., 
2018). This effect was confirmed by the observed 
renal histopathological lesions including tubular 
nephrosis and necrosis either in cortical region or 
medulla. Mashhadi et al., (2014) found obvious 
degeneration in renal tubules and glomeruli 
in rats received cisplatin .The pathological 
cascade of cisplatin-tempted renal damage can be 
timidly divided into three chief occasions, which 
may overlap at certain times: initial cytotoxic, 
inflammatory and fibroproliferative events 
(Taguchi et al., 2005).The in vivo machineries of 
cisplatin induced nephrotoxicity are multifaceted 
and include oxidative stress, inflammation, 
apoptosis, and fibrogenesis (Lieberthal et al., 
1996) . Reactive oxygen species (ROS) act directly 
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on cell constituents, including proteins, lipids, 
and DNA, beside destruction to their structure 
(Abdel-Daim et al., 2014);  (Madkour and Abdel-
Daim, 2013). Renal injuries caused by subacute 
cisplatin administration in the present study may 
be attributed to the production of fibrogenic factors 
and embarrassment of cellular proliferation as 
previously mentioned by (Ibrahim et al., 2016). 
This was evidenced in the current study by increase 
fibrous tissue staining in Massons’s trichrome 
sections. Parallel to our results Quesada et al., 
(2018) and Francescato et al., 2018) found that 
renal tissue of cisplatin treated rats had different 
degrees of fibrosis than control.  All above 
mentioned perturbations increased serum renal 
product injury markers; creatinine, urea and uric 
acid in cisplatin group. Functionally, the urine 
camel could improve the cisplatin induced kidney 
functions perurbations as well as histopathological 
lesions and urinary tract fibrosis. However, scarce 
in vivo studies were available concerning the 
mechanisms underlying such effect. Therefore 
further studies should be done to clarify such 
mechanisms. Camel urine seems to be safe as there 
were no histopathological lesions nor renal blood 
biomarkers alterations were found in control group 
administered camel urine only. Therefore it could 
be recommended for its safety effect at this dose 
range.

ConClUsion

 Taking into account these results, the 
camel urotherapy has a significant ameliorative 
effect against the chronic and subacute deteriorative 
effect of cisplation on the urinary tract. It enhances 
the renal function tests, reduces the damaging effect 
of cisplatin on the kidney and urinary bladder 
tissue. Its ameliorative effect on reducing fibrosis 
formation exhibits markedly in renal and bladder 
tissue sections.  Further studies could be needed 
for thorough explanation of other mechanisms of 
actions of camel urotherapy.
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