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Abstract: This study was designed to explore the potential of camel milk and urine and their protective effects
agamst Carbon Tetrachloride (CCL4) intoxication in male rats. Six experimental groups of two dietary regimes
(muilk, urine and their mixture) before and after CCL4 injection were evaluated i comparison with positive (CCL4
orly) and negative control groups. Camel urine and milk were diluted by water (1:3 and 1:1 v/v). The diluted
urine and milk were mixed in equal volumes directly before fed to rats. The results revealed the occurrence of
the highest histopathological changes in testis, liver and kidney of the CCT.4 treated group. Feeding urine or
milk prior CCL4 intoxication showed almost complete to moderate retrieval of the induced lesions. Milk urine
mixture showed retrieval of the induced lesions in testis, however; gave lesions similar degree to those seen
in liver and kidneys. CCT.4 injection then feeding trial revealed that urine and milk reduced the induced lesions
by the same degree in testis and liver. This study point to the possible protective potential of camel milk and

urine (in prophylaxis or treatment) against the CCL4-induced damage.
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INTRODUCTION

Research in the last decade has focused on the use
of camel milk and urine for their potential antioxidant,
hepatoprotective effect and treatment or prophylaxis of
disorders attributed to free radical oxidative damages in
different organs of experimental ammal (Young and
Woodside, 2001).

Not only the camel has provided transportation and
food but also its milk and urine have been used
traditionally for the maintenance of good health and the
treatment of diverse diseases (Yagil and van Creveld,
2000). In India, camel milk is used therapeutically against
dropsy, jaundice, problems of tuberculosis, asthma,
anemia and piles. A clinic has been established in which
milk is used for treatment patients with chronic hepatitis
had improved liver function after being treated with camel
milk (Rao ef al, 1970, Mal et af., 2001). The umque
composition of camel milk has been proved to fortify the
mnmunity system. Its components have proved to be
effective in killing microbial agents both viral and bacterial

and in protecting the human body against various
diseases as well as treating some types of cancer
(Al-Attas, 2009).

Arabian camel urine was also, a standard prescription
in Arab medicine and remains stable for Bedouin natural
remedies to this day, both as diuretic stuff and delousing
hair detergent (Mona, 2003). Therapeutic uses of arumal’s
urine have a long history as that of human. Most of the
earlier and current studies deal with pharmacological and
therapeutic effects of urine. The percentage of use of
camel urine among five nomadic tribes in eastern Sudan
were as follows: 72% use camel urine for internal problems
in general while 52, 32, 20 and 32% used it for malaria,
ascites, dental problems and hair shampoo, respectively.
The 72% drank it as pure urine whereas 28% mixed it with
milk (Ohaj, 1998).

Carbon Tetrachloride (CCL4) 1s a well-established
lipid-soluble hepatotoxic agent (Weber et al., 2003). It can
cause damage in many tissues other than the liver
including the kidney, heart, lung, testis and brain
(Abraham et al., 1999, Ozturk ef al., 2003). In previous
studies of CCL4 toxicity, severe airway obstruction,
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abnormal lung inflammation, increased mast cell
degranulation and bronchial edema in mice preceded the
onset of severe hepatic injury (Kalinichenko ef af., 2003).
The free radicals, produced from CCL4 metabolism,
induced lipid peroxidation and caused cell membrane
damage leading to a number of pathological changes in
liver and kidney (Kim et al., 2007).

Reports documented that several natural products,
herbal extracts and plant-derived pure molecules could
protect organs against CCTL4 by enhancing the antioxidant
activity (Rajesh and Latha, 2004). Endogenous
antioxidants in medicinal herbs may play an important role
as a defense agamst oxidative damage and protecting the
biclogical functions of cells (Adewole et al, 2007).
Therefore, this research was carried out to assess the
mnpact of camel milk and urine as a traditional folk
medicie and to evaluate their protective effects against
carbon tetrachloride induced toxicity in male rats.

MATERIALS AND METHODS

Camel milk and urine: Milk and urine used in this study
were collected from female indigenous Majaheem camel
breed (Camelus dromedarius) kept at the farm of camel and
Range Research Center of Ministry of Agriculture (FAO
project at Al-Touf-Sakaka, Saudi Arabia). Camels were
randomly selected from the physically and clinically
healthy ones. Ten pregnant heifer camels (4-6 years old)
were selected for urine samples and 10 lactating camels at
the first parity were chosen for milk samples, after
screening for detection of subclinical mastitis. They were
housed together m aluminum shaded and fenced pen
supplied with clean water trough and feed bunks. They
were fed 4% of body weight with standard commercial
camel ration (National Feed Company FEEDCO, Riyadh)
with free access to alfalfa and clean fresh water. Camels
under mvestigation were kept under close observation for
two weeks before milk and urine being collected in sterile
screw bottles under aseptic conditions from each camel,
kept m cool insulated boxes and freezed at -80°C till
shipping and feeding to laboratory rats. Camel urine and
milk were diluted by water (1:3 and 1:1 v/¥). The diluted
urine and milk were mixed in equal volumes directly before
fed to laboratory rats (Khalifa ef al., 2009). Water clear or
mixed with fresh milk/and or urine were given ad libitum,
being changed daily.

Laboratory animals: A total of forty five adult male albino
rats aged 2.5-3 months with an average body weight of
150-200 g were selected randomly from the Laboratory
Animal House located at College of Veterinary Medicine

and Animal Resources, King Faisal University, Kingdom
of Saudi Arabia. They were housed m standard well
ventilated fiber-glass cages (5
environmentally controlled room  with constant
temperature (24+2°C) and 60-65% relative humidity in
hygienic condition under natural light and dark schedule.
The rats were fed on standard laboratory diet. Food and
water free or mixed with fresh camel milk/and or urine were
given ad libitum, being changed daily. All rats were kept
under a period of acclimatization for 15 days under
standard hygienic conditions, starting  the
experiment for a month. The guide for the care and use of

rats/cage) m an

before

laboratory animals was followed m accordance to The
National Institute of Health (NIH).

Experimental design: The rats were randomly assigned
1nto nine groups of 5 rats each as following:

»  Group 1 (Gpl); received neither milk and/or urine nor
CCL4 for 30 days but received only a single
intraperitoneal (I/P) dose (1.0 mL) of olive oil then
received only commercial pellet of rat diet, water and
served as normal or negative control

»  Group 2 (Gp2), was given a single intraperitoneal
dose (3 mL kg™ of CCL4 in 1.0 mL of olive oil
(Ganu et al., 2013) then received only commercial
pellet of rat diet and water and served as a positive
control for CCL4 (Gp2a for prophylactic trial and
Gp2b for treatment trial)

Prophylactic groups:

»  Group 3 (Gp3); was supplemented with camel milk for
a month first then followed by a single mtraperitoneal
injection (I/P) of CCL4 (3 mL kg ™)

¢ Groups 4 (Gp4); was supplemented with camel urine
for a month first then followed by a single
intraperitoneal dose of CCL4 (3 mL kg™

*  Group 5 (Gp5), was supplemented with camel milk
and urine mixture for a month first then followed by
a single intraperitoneal dose of CCL4 (3mL kg™

Treatment groups:

*  Group 6 (Gp6), received a single dose of CCL4
(3mL kg ") first, then followed by feeding camel milk
for a month

»  Group 7 (Gp7), received a single dose of CCL4
(3mL kg ") first then followed by feeding camel urine
for a month

*  Group 8 (Gp8), received a single dose of CCL4
(3 mL kg™") first then followed by feeding camel milk
and urine mixture for a month
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Histopathological studies: Rats of all groups under
mvestigation were clinically observed until the end of the
experiment (4 weeks) then three rats from each group were
euthanized and necropsied out. Small pieces of testis, liver
and kidney were fixed in bouin’s solution, dehydrated in
ascending grades of alcohol and embedded in paraffin
blocks. The 3-5 pm thick paraffin sections were cut,
stained with haematoxylene and eosin (Bancroft, 2008)
then MICTO8CoPIC
changes m the organs of the studied groups were
recorded and comparatively evaluated (Misawa et al.,
2000; Yildiz et al., 2011).

examined microscopically. The

RESULTS

Regards for the clinical observations in the present
research, the rats in most of all groups did not exhibit any
obvious clinical signs or mortalities and they were
apperently healthy all over the whole experimental peried.

@ P s o

Histopathological changes: No differences were detected
between Gp2a for prophylactic trial and GpZb for
treatment trial so, they will be discussed as one group
Gp2.

Effect of feeding camel milk, urine or their mixture then
CCI4 injection (prophylactic groups): Testes (Fig. 1a-d):
the testes in Gp2 and 3 were mostly affected by testicular
degeneration in the form of cellular vacuolation with
absence of spermatogomal cells, primary and secondary
spermatocytes and presence of large number of
spermatide giant cells in some of the seminiferous tubules.
Interstitial edema and congestion were also noticed. On
the contrary, Gp4 and 5 showed almost complete retrieval
of the mduced testicular changes to a very mild degree of
interstitial edema and congestion.

Liver (Fig. 2a-d): the most prominent histological
changes were m the form of hepatocytic hydropic
degeneration which ranged from very mild degree mn Gp4

© ok TREAER

Fig. 1a-d): Histopathological features of testis stained with H&E; Gp2, the testis showing interstitial edema and
congestion (x400);, Gp3, the epididymal ducts showing decrease in the munber of mature sperms in their lumen
and presence of immature cells from seminiferous tubules (arrowhead) x200; Higher inset, x400, Gp3, the testis
showing testicular degeneration, vacuolation of seminiferous tubules with absence of spermatogonial cells,
primary and secondary spermatocytes, spermatids and spermatozoa together with a large number of
multinucleated giant cells (arrowhead) x200; higher inset, x400; Gp4, the epididymal ducts showing normal

number of mature sperms n their lumen (x200)

@ |

Fig. 2a-d): Histopathological features of liver stained with H&E, x200; Gp2, the liver showing marked hydropic
degeneration of the hepatocytes; Gp3, the liver showing moderate hydropic degeneration and frequent double
or hyperchromatic nuclei (arrowhead), Gp4, the liver showing very mild hydropic degeneration of the

hepatocytes and frequent double nuclei (arrowhead), Gp5, the liver showing mild fatty change of the

hepatocytes

1162



J. Anim. Vet. Adv., 13 (20): 1160-1166, 2014

to severe degree in G2 and Gp5. Very mild sinusoidal cell
activation and sinusoidal dilation which tended to be
moderately recorded in Gp2, 3 and 5. Hypertrophy of some
hepatocytes with large hyperchromatic or double nuclei
as sign of regeneration was detected in groups 4 and 5.
Kidney (Fig. 3a-c): rats in Gp2, 4 and 5 showed similar
mild degrees of renal lesions in form of epithelial
vacuolation and hydropic degeneration of the renal

Fig. 3a-c): Histopathological features of kidney stained
with H&E, x200, Gp2, the kidney showing
intertubular mononuclear cells infiltrations;
Gp5, the kidney showing renal casts; Gp5, the
kidney showing vacuolation of renal tubular
cells

tubules, glomerular and intertubular congested blood
capillaries. Mononuclear cells infiltrations and renal
tubular casts were also seen m Gp2 and 5.

Effect of injecting CCI4 then feeding camel milk, urine
or their mixture (treatment groups): Testes (Fig. da-b):
the testes in Gp6 and 7 were nearly normal except for some
very mild interstitial edema and congestion while mild
testicular degeneration were seen in Gp8.

Liver (Fig. 5a-d): the most prominent changes were in
the form of mild degree of smusoidal cell activation in
groups m addition to focal sinusoidal dilation n Gp2, 6
and 8. Bile duct proliferation was detected in Gp& inmild
degree. Some degrees of hepatocytic hydropic all
degeneration were observed in Gp2 and Gp8. Hypertrophy
of hepatocytes with large hyperchromatic or double nucler
was detected in some cases. Increase in apoptotic figures
was observed in Gp7.

Kidney (Fig. 6a-b). decreased glomerular and
intertubular congestion was observed i Gp7. Other
groups showed similar changes. They were in the form of
vacuolation of the renal tubular epithelium, glomerular and
intertubular congestion as well as mononuclear cells
wnfiltrations especially in the renal cortex. Renal tubular
casts were also observed in GpZ and 8.

Fig. 4a-b). Histopathological features of testis stained
with H&E, x100; Gp6, the testis showing
normal seminiferous tubules; Gpg, the testis
showing mild testicular degeneration and
interstitial edema

Fig. 5a-d): Histopathological features of liver stamed with H&E, x200; Gp2, the liver showing hydropic degeneration of
the hepatocytes with nuclear pyknosis; Gp7 group, the liver showing increase apopototic figures in the
hepatocytes (arrowhead), Gp&, the liver showing sinusoidal cell dilation and frequent double nuclei
(arrowhead), Gp8&, the liver showing biliary hyperplasia, edema and perivascular inflammatory cells infiltrations
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Fig. 6a-b): Histopathological features of kidney stained
with H&E, x200, Gp2, the kidney showing
glomerular congestion with marked decrease
m the glomerular space together with
monomuclear intertubular cells infiltration; Gps,
the kidney showing intertubular monenuclear
cells mfiltrations (x100)

Carbon Tetrachloride (CCL4) a highly toxic chemical
agent with a strong nephrotoxicity 1s widely used to
provoke experimental liver damage, intoxication in animals
and oxidative stress (Weber er al, 2003, Eman et al.,
2010). Tt causes kidney, lungs, heart and testicular
damages m rats (Abraham et al., 1999, Ozturk et al., 2003).
In the present study, CCL4 treated group showed lesions
i different organs mcluding testis, Lhiver and kidney
similar to those stated in the above mentioned
reports.

Camel milk is different from other ruminant milk. Tt is
low 1n cholesterol, sugar and protemn but high in mmerals
(sodium, potassium, iron, copper, zinc and magnesium ),
vitamins (A, B2, C and E) and contams a high
concentration of insulin (Knoess, 1979). The protective
effect of camel milk against CCL4-induced renal, hepatic
and testicular injury in male rats used in this experiment
can be explained based on its nutritional composition and
its antioxidant properties (Yousef, 2004).

The histopathological changes in testes of rats
administered CCL4 are in agreement with Khan and
Ahmed (2009) who showed that CCL4 administration
caused testicular atrophy, degeneration of germinal cell
layer in male rats. Feeding urine or milk after CCL4
intoxication to male rats showed almost complete retrieval
of the lesions mduced by CCL4, however, feeding milk
and urine mixture induced changes similar to those
observed i1 CCL4 received group m myjection then feeding
study. These findings agreed with Khalifa (2006) who
indicated that camel milk and wurine retrieved
experimentally the toxic pathological effect of Haloperiol
(Antipsychotic agents) m testis of Albino rats and
reduced its side effect. Moreover, the ameliorating effect
of natural products against induced rat testis intoxication
was also supported by the report of Hasseeb ez al. (2013)
about the chemoprevention of acrylamide toxicity by
using of antioxidants.

The liver is responsible for metabolism and
detoxification of the most of components that enter the
body. In the present study, milk or urine received rat
groups showed almost complete retrieval of the liver
lesions induced by CCL4 though, combination group
(received milk and urine) showed lesions less than CCL4
received group m ijection then feeding trial. The
protective effect of camel milk, orally administered against
induced liver toxicity in white Albino rats was also
indicated by Al-Hashem et af. (2009) for cadmium and
Althnaian et al. (2013) for CCL4.

Moreover, feeding urine or milk reduced the
induced lesions ranged from mild to moderate degree,
nevertheless, combination group showed lesions similar
to those observed n CCL4 treated group m feeding then
CCL4 injection experiment. These results agree with those
of Khalifa et al. (2009, 2010) who reported that mixture of
camel milk and urine (equal parts) masked and reduced the
toxic effect of CCL4 1n liver of rats.

Reports from Abraham et al. (1999) and Ogeturk et al.
(2005) indicated that kidney tissue has great affinity for
CCL4 because of the predommant presence of the
cytochrome P450 1n the cortex. Kidney istopathological
alterations observed in the CCL4-treated group in the
present investigation were similar to the findings of the
previously mentioned researchers who stated that
kidneys of CCL4 treated rats have shown characteristic
morphological findings such as glomerular and tubular
degeneration and interstitial mononuclear cell infiltration.
Glomerular  hypercellularity and  tubule-interstitial
alterations were also detected by Ozturk ef af. (2003) and
Ogeturk et al. (2003) in renal tissues of rats treated with
CCL4. In the present study, although wurine fed group
showed a prominent reduction in glomerular and
intertubular congestion, milk, combination and CCL4
received groups had comparable changes in injection then
feeding trial. Tn addition, feeding urine to rats reduced the
previous lesions to a very mild degree. This result agreed
with Al-Hashem (2009) who found that treatment with
camel milk feeding before intoxication of Aluminum
Chloride (AICI3) exposure alleviated its associated
hazards and protected the kidney and liver from AICI3
toxicity. On the other hand, combination group showed
lesions similar to those observed CCL4 treated group
in feeding then CCL4 injection experiment. The
non-protective effect of camel milk and urine mixture
agamst the CCL4 mduced kidney lesions disagree with
the results of El-Hummdi (2006) who recorded a noticed
reduction in the histopathological changes of mammalian
kidney mduced by Anticoagulant drug (Enoxaparin
Sodium).
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CONCLUSION

Tt could be concluded that the protective potential of
milk and urine against the CCL4-mduced liver, kidney and
testicular damage was detected There may be
discrepancies m the retrieval of CCL4-mnduced lesions
between milk and urine as following:

¢ Urine gave better retrieval of the lesions induced by
CCL4 than milk by one degree in both studies

¢« Adding milk in prophylactic study gave better
retrieval of the lesions than imjection then feeding
study

¢ In Feeding then injection of CCLA4, urine only made
retrieval of the lesions induced by CCTL4 in testis

*  Urine gave better retrieval of the lesions mduced by
CCL4 than milk in liver and kidney

*  Combination showed retrieval of the lesions induced
by CCL4 in testis, however; gave lesions similar to
those observed in CCL4 m liver and kidney. Of
importance, combination between milk and urine is
not recommended either in prophylaxis or mn
treatment (before and after treatment). Further
investigation needed to determine the cause of such
antagonism in their protective action
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