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ABSTRACT e Oral administration of cimetidine (100 mg/kg), camel urine (5 ml/kg), and
Background: Camel milk has been reportedly used to treat dropsy, camel milk (5 mi/kg) significantly inhibited gastric lesions by 83.7 60.5 and
jaundice, tuberculosis, and diabetes while camel urine is used to treat 100% in the HCI/EtOH experimental model
diarrhea and cancer. However, there is no scientific evidence on the  ® The results of this investigation have proven that camel milk and urine
antiulcer activity of camel milk and urine. Thus, the present is designed showed strong ulcer healing effect in indomethacin-induced gastric
to investigate the gastroprotective and ulcer healing effect of camel damage.

milk and urine on experimentally induced gastric ulcer models in rats.
Materials and Methods: The gastroprotective effect was investigated in
HCI/EtOH, water-restraint stress (WRS) and non-steroidal anti-inflammatory
drugs (indomethacin)-induced ulcer models while ulcer healing activity was
investigated in indomethacin-induced ulcer model. Cimetidine (100 mg/kg)
was used as a standard antiulcer drug. Results: Acute toxicity study done
up to a dosage of 10 mi/kg of camel milk and urine showed no signs of
toxicity and mortality among the rats, indicating the present dosage of
5 ml/kg is safe to be administered to the rats. In the HCI/EtOH model,
oral administration of cimetidine (100 mg/kg), camel urine (5 ml/kg), and
camel milk (5 ml/kg) significantly (P < 0.05) inhibited gastric lesions by 83.7,
60.5 and 100%, respectively. In the WRS-induced model, cimetidine, and
camel urine showed an ulcer inhibition of 100% while camel milk showed » 3 -
an inhibition of 50%. Similarly, in the indomethacin-induced ulcer model, Experimentally induced’ Healing effect of Camel mile and Camel Urine
cimetidine, camel milk, and urine showed an ulcer inhibition of 100, 33.3, ulcer model

and 66.7%, respectively. In addition, camel milk and urine also showed a

significant (P < 0.05) ulcer healing effect of 100% in indomethacin-induced  Abbreviations used: NSAIDs: Non-steroidal anti-inflammatory drugs,
ulcer model, with no ulcers observed as compared to that of cimetidine, Ul: Ulcer index, ANOVA: One-way analysis of variance, WRS: Water-restraint
which offers a healing effect of 60.5%. Conclusion: The antiulcer activity ~ Stress, ROS: Reactive oxygen species
of camel milk and urine may be attributed to its cytoprotective mechanism  Correspondence:
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urine seems no toxic and indicating the dosage of 5 ml/kg is safe to be
administered to the rats DOI: 10.4103/pm.pm_135_17

INTRODUCTION NSAIDs). Peptic ulcers remain common worldwide, especially in the
developing world where H. pylori infection is highly prevalent. Despite
the progress in conventional chemistry and pharmacology in producing
highly effective antiulcer drugs, most of them produce adverse reactions

Peptic ulcer disease is one of the most common and widespread diseases
in the world and affects a considerable number of people globally
every year. The epidemiology of peptic ulcer disease largely reflects

the epidemiology of the 2 major etiologic factors, Helicobacter py lori This is an open access article distributed under the terms of the Creative Commons
infection and use of non-steroidal anti-inflammatory drugs (NSAIDs). Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix,

Peptic ulcer is a breach in the gastric or duodenal mucosa down to the  tweak, and build upon the work non-commercially, as long as the author is credited
. . . . and the new creations are licensed under the identical terms.

submucosa as a result of corrosion caused by digestive juices secreted

by stomach cells. Small or shallow breaches are termed “erosions” while
sometimes insignificant, these may herald ulcers." In the Developed
nations, H. pylori incidence has been slowly declining over the past Cite this article as: Hu Z, Chang X, Pan Q, Gu K, Okechukwu PN. Gastroprotective
50 years, and NSAID use has increased. This has resulted in a decline and ulcer healing effects of camel milk and urine in HCI/EtOH, non-steroidal anti-
in duodenal ulcers (almost always associated with H. pylori infection) inflammatory drugs (indomethacin), and water-restraint stress-induced ulcer in rats.
and an increase in gastric ulcers (the main site of ulcers caused by Pheog Mag 2017:13:559-65.
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and side effects. For example, H,-receptor antagonists (e.g., cimetidine)
may cause gynecomastia in men and galactorrhea in women while
proton-pump inhibitors (e.g., omeprazole and lansoprazole) can cause
nausea, abdominal pain, constipation, and diarrhea.® Therefore, several
efforts have been made to find a novel antiulcer drug with potentially less
or no side effects.

Camel milk and urine have traditionally been used to treat many diseases
over the years. Camel milk is known to have medicinal properties and
healing effects such as to treat dropsy, jaundice, problems of the spleen,
tuberculosis, asthma, anemia, piles, and diabetes./*! In addition, camel
milk possesses both antiviral and antibacterial properties, which makes it
effective in killing microbial agents and protecting the body from various
diseases, even to the extent of treating some types of cancer.”) Camel
urine has been found to have anticancer properties which are attributed
to the presence of nanoparticles in urine that can attack cancer cells with
success while maintaining healthy cells in a cancer patient.” Besides,
camel urine also possesses antibacterial and antifungal activity.”* Any
potent antiulcer drug should possess both gastroprotective as well as
ulcer healing property.”

Camel milk contains high levels of Vitamins C, A, B2, and E (acidic pH)
and is rich in magnesium and zinc.®® These vitamins are useful in reducing
the oxidative stress caused by toxic agent, and magnesium is very essential
for absorption and metabolism of Vitamins, B, C, and E.”! In addition,
magnesium is essential for the biosynthesis of glutathione; prevents damage
to cellular components caused by free radicals, peroxides, and heavy metals.
More recently, magnesium significantly enhances the antioxidant defense.
A protective effect of zinc has been reported against the cellular toxicity
due to the palliative effect on oxidative stress and apoptosis, activation of
the antioxidant system to decreased lipid peroxides.'”) Moreover, camel
milk can generate nitric oxide it stimulates mucus production, inhibits the
adherence of neutrophils to the endothelial cells and, especially, increases
the blood flow to the gastric mucous membrane.!!

The current study was undertaken to evaluate the gastroprotective
activity of camel milk and urine in HCI/EtOH, indomethacin (NSAIDs),
and water-restraint stress (WRS)-induced ulcer in rats. In addition, the
healing effect of camel milk and urine in the indomethacin-induced
ulcer model was also investigated.

MATERIALS AND METHODS
Biological materials

Camel milk and urine were obtained from Hargeisa, Somaliland.
The samples for urine and camel were obtained by following aseptic
techniques and transferred into sterile tubes. The samples were
transported from Hargeisa, Somaliland to Kuala Lumpur, Malaysia, in an
ice-cold special container, and as soon as they arrived UCSI University,
it was stored at —80°C.

Stability test

The pH of camel milk and urine was determined with a pH meter before
administering to the animals. The pH meter was calibrated with three
different buffer solutions at pH 7 (neutral), pH 4 (acidic), and pH 10
(alkaline). The pH probe was rinsed with water before the start of
calibration. The pH probe was placed into the pH 7 solution, and pH
reading was allowed to settle. The pH 7 screw on the top side of the
meter was adjusted until the meter read 7. The probe was then rinsed
with water, and the same steps were repeated for pH 4 and then 10. The
pH 4/10 screw on the bottom side of the meter was adjusted until the
meter read 4 or 10. Care should be taken to immerse the whole probe
into the solution or else reading will not be accurate. Once the meter is
calibrated, the pH of camel milk and urine was determined.
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Animals

Approximately 95 Sprague-Dawley rats of either sex aged 7-8 weeks and
weighing 180-220 g were purchased from the animal house of Universiti
Kebangsaan Malaysia, Bangi, Selangor, and kept in UCSI animal holding
area. The research was approved by UCSI Ethical Committee ethical code
Proj-FAS-EC-13-030. The rats were placed in a 1 L plastic beaker and
weighed with an electronic balance on the first day and before the start of
the experiment. The rats were maintained in clean polypropylene cages
containing wood shavings and fed with standard rat pellet and water
ad-libitum. The rats were kept under standard laboratory conditions
which include temperature between 25°C + 2°C and humidity of 60-70%,
under 12 h light/12 h dark cycle. Care was taken to prevent coprophagia
among rats. The rats were allowed for 2 weeks to acclimatize before
commencing the experiment. All rats fasted before each experiment as
most drugs were administered orally.

Acute toxicity test

A safe oral dose of camel milk and urine was determined by the acute
oral toxic test in rats as described by Boonchum et al.l'? with slight
modifications. The test was based on observational changes among
the animals. A total of 15 animals were used for this test. The control
and treated group consisted of five animals each. The control group
was treated with saline while the treated groups were given camel milk
and urine, respectively. The animals fasted overnight before receiving
dosage. Camel milk and urine were administered orally to each animal
at a dosage of 10 ml/kg. The food was withheld for a further 3-4 h after
administration of milk and urine. The animals were observed for any
abnormal behavior such as diarrhea, salivation, respiratory distress,
hyperexcitability, and incidence of mortality for the first 30 min, followed
by 2, 4, 24, and 48 h and thereafter daily for a period of 2 weeks after the
administration of drugs!®! compared with the control group.

Study design

Three models were adopted in the analysis of the gastroprotective effects,
which are HCI/EtOH-, NSAIDs (indomethacin)-, and WRS-induced
ulcer in rat models. In the healing (treatment) method, one model was
adopted which was NSAIDs (indomethacin)-induced ulcer model. The
rats were randomly divided into four groups which consisted of five rats
in a group in an assay. The rats treated with the respective test solutions
according to their respective groups.

A normal control group where rats were given only saline but not
induced with any drugs was used as a reference point for other negative
control groups. There was only one normal control group for the whole
experiment. In Group 1 and 2, the rats were given saline (5 ml/kg) and
cimetidine (100 mg/kg), respectively and induced with an ulcer agent
while in Group 3 and 4, rats were given milk and urine (5 ml/kg),
respectively and induced with an ulcer agent.

All drugs were prepared freshly just before administration and were
administered orally except for indomethacin which was administered
intraperitoneally in the gastroprotective method. All animals were fed by
oral gavages with the help of a feeding tube (16G) in oral administration
while an injection needle (25G) was used in the intraperitoneal injection
administration.

Gastroprotective activity

HCl/Ethanol-induced ulcer

The gastric ulcers were induced in rats by administering HCI/EtOH
solution. The rats were deprived of food, but not water, 24 h before the
experiment. Saline (5 ml/kg), cimetidine (100 mg/kg), camel milk, and
urine (5 ml/kg) were orally administered to the rats at the start of the
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experiment according to their respective groups in the study design. One
hour later, each rat was orally treated with 0.2 ml of HCI-EtOH mixture
(0.3M HCl and 60% EtOH) to induce gastric ulcer.!'! The rats were then
killed 1 h after the administration of HCI/EtOH with an overdose of
chloroform, and the stomachs were surgically removed and opened along
the lesser curvature.™ The stomachs were gently rinsed with saline.
The mean ulcer score was expressed as ulcer index (UI), and this was
determined by calculating the average of the total lesion length (mm)
in each rat stomach according to Equation 1.''”] The degree of ulcer
inhibition was calculated using Equation 2.5

Uleer index (UI) = Total lesion length )
Number of ulcerated animals
%% inhibition = UlIControl - UI Treated « 100 2

UlIControl

Water restraint stress-induced ulcer

Ulcers were induced by subjecting the rats to WRS. The rats fasted
24 h prior to the experiment. They were deprived of food but not water.
At the start of the experiment, animals received an oral treatment
of saline (5 ml/kg), cimetidine (100 mg/kg), camel milk and urine
(5 ml/kg) according to their groups. After 30 min, rats were immobilized
in a restrainer which is supported with a retort stand and clamp, and
immersed vertically in water to xiphoid level at the temperature of
25°C + 2°C, in the presence of intense light according to the method of
Malairajan et al. [Figure 1].% After 3 h, the rats were removed and killed
by an overdose of chloroform, and the stomachs were surgically removed
and opened along the lesser curvature. The stomachs were gently rinsed
with saline. The gastric injury was scored on a 0-4 point scale based on

Mucosal layer

Figure 1: Gastroprotective effect of the respective test drugs on the
gastric tissue of HCI/EtOH-induced ulcer: (a) Saline (negative control),
(b) cimetidine (positive control), (c) camel milk, (d) camel urine. Arrows
indicate the appearance of ulcers. Double arrows indicate the presence
of mucosal layer
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the severity of formation of hemorrhages, according to the method used
by Akuodor et al.® with slight modifications.

0 - Almost normal (no spots)

1 - Mild (1-5 spots)

2 — Moderate (6-10 spots)

3 - Severe (more than 10 spots)

4 - Very severe (spots all over the mucosa surface).

UI was expressed as the average of the total ulcer score in each rat
according to Equation 3. Megala and Geetha" while the percentage of
ulcer inhibition was determined according to Equation 2.

Uleer index (UI) 3 Total ulcer score 3)
Number of ulcerated animals

Non-steroidal anti-inflammatory drugs (indomethacin)-induced
ulcer

The gastric ulcers were induced in rats by indomethacin suspension in
0.5% carboxymethyl cellulose, which was intraperitoneally injected at a
dose of 50 mg/kg.!'”! The rats were fasted 24 h before to the experiment
while water was provided to them. At the start of the experiment, saline
(5 ml/kg), cimetidine (100 mg/kg), camel milk, and urine (5 ml/kg) were
orally administered to the rats in the respective groups. After 30 min,
each rat was injected with 1 ml of indomethacin (50 mg/kg). Four hours
later, the rats were killed with an overdose of chloroform. The stomachs
were surgically removed and opened along the lesser curvature and gently
rinsed with saline. The severity of the gastric injury was graded based on
the number of hemorrhagic spots formed according to a 0-4 point scale
based on the modified method of Akuodor et al.?") as follows:

0 - Almost normal (no spots)

1 - Mild (1-5 spots)

2 — Moderate (6-10 spots)

3 - Severe (more than 10 spots)

4 - Very severe (spots all over the mucosa surface).

UI was expressed as the average of the total ulcer score in each rat

according to Equation 3 while the percentage of ulcer inhibition was
determined according to Equation 2.

Healing activity
Non-steroidal anti-inflammatory drugs (indomethacin)-induced
ulcer

Gastric ulcers were induced in rats by orally administering 1 ml of
indomethacin (5 mg/kg) once for 5 days after which treatment was
started the next day after induction for another 5 days.?” The rats were
treated with saline (5 ml/kg), cimetidine (100 mg/kg), camel milk,
and urine (5 ml/kg) once daily according to their respective groups.
The animals were sacrificed on the fifth day after the last day of test
solutions administration by an overdose of chloroform. The stomachs
were removed and opened along the lesser curvature. The stomachs were
gently rinsed with saline. The total length of ulcers was measured, and
the mean ulcer score was expressed as UI, and this was determined by
calculating the average of the total lesion length (mm) in each rat stomach
(Equation 1) while the ulcer inhibition percentage was determined
according to Equation 2.1

Statistical analysis

Data were expressed as mean + standard deviation of the mean. Data
were analyzed by one-way analysis of variance (ANOVA) followed by
Dunnett’s test using Graph Pad Prism 6 software version. The significance
of difference was accepted at P < 0.05.
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RESULTS
Acute toxicity study

The administration of camel milk and urine at a high dosage of
10 ml/kg demonstrated that it did not show any sign of toxicity and
mortality in the animals during 2 weeks of observation. There was no
abnormal behavior observed among the animals in terms of diarrhea,
salivation, respiratory distress, hyperexcitability, and mortality for the
first 30 min, and subsequent hours after that for 2 weeks compared
to the control group. Therefore, it is concluded that the camel milk
and urine at a lower dosage of 5 ml/kg is safe to be administered to
the animals.

pH and physical observations of camel milk and
urine

Camel milk and urine were successfully obtained from Somalia and used
for this experiment. The pH of camel milk and urine was determined
daily with a pH meter to ensure that it remained in the ideal range before
administering to the animals. Determination of the pH of camel milk
throughout the experiment showed that it was in the range of 6.0-6.4,
which was slightly acidic. This observation is in line with Khaskheli
et al,® which reported that the ideal range of pH of camel milk is
between 6.0 and 6.7. Similarly, the pH of camel urine was determined to
be between 8.5 and 8.9, which was slightly alkaline. The previous studies
have reported that the pH values of urine can vary to be either acidic or
alkaline.*!

Camel milk appeared to be opaque and white with no abnormal smell
at the start of the experiment. The milk normally has a sweet and sharp
taste, but sometimes can have a salty taste due to the type of plants eaten
by the camels.”! The changes in taste are mainly caused by the type of
fodder and availability of drinking water.?) Camel milk is frothy when
shaken slightly. Camel urine appeared to have a dark and smoky yellow
color, with a strong odor. This smell is probably similar to that of sweet
hay.?”?8 Both camel milk and urine were stored at a temperature of —80°C
until further use. In the present study, storage at this temperature was
able to maintain the durability of camel milk and urine in terms of the
maintenance of its pH values.

HCl/ethanol-induced ulcer

In this present study, oral administration of HCl/ethanol mixture at a
volume of 0.2 ml/animal and concentration of 60% EtOH, and 0.3M
HCI was sufficient to induce ulcers in the animals, as can be observed
from the characteristic lesions and inflammation (reddening) in
the glandular portion of the rat stomach in the negative control
group [Figure 1]. However, the administration of cimetidine
(100 mg/kg), camel urine (5 ml/kg), and camel milk (5 ml/kg) showed
a significant (P < 0.05) ulcer inhibition of 83.7, 60.5, and 100%,
respectively. The mean UT was reduced significantly (P < 0.05) from
17.2 + 0.84 mm in the negative control group to 2.8 + 0.84, 6.8 + 0.84,
and 0 £ 0.00 mm in the cimetidine, camel milk, and urine models,
respectively [Table 1].

The clear presence of ulcer was observed on the gastric mucosa of rats
in the milk model, besides the negative control. However, the portion
of ulcers observed was fewer than that of the negative control model. In
the cimetidine model, a slight portion of ulcer was observed. However,
there were no ulcers observed in the urine model. The results suggest
that camel milk and urine showed a significant anti-ulcer effect in this
model. However, camel urine at a dosage of 5 ml/kg showed a better
effect than camel milk. In addition, the presence of gastric mucosal layer
observed in the cimetidine, milk, and urine model shows the protective
effect offered by these compounds [Figure 1].
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Water-restraint stress-induced ulcer

Ulcers were successfully induced by subjecting the animals to WRS
for 3 h. It is previously reported that 3 h was sufficient to induce ulcer
in rats in this model.?’ WRS-induced serious gastric erosions, as
indicated by the formation of hemorrhagic streaks across the whole
gastric mucosa in the negative control model [Figure 2]. However, the
administration of cimetidine (100 mg/kg) and camel urine (5 ml/kg)
showed an ulcer inhibition of 100%. Similarly, camel milk (5 ml/kg)
inhibited ulcer formation by 50% [Table 2]. There were hemorrhagic
spots in the camel milk model although not as much as the negative
control while hemorrhagic streaks could be observed in the negative
control, hemorrhagic spots were observed in the milk model indicating
the lesser extent of severity. The severity of the gastric ulcer in the milk
model was classified as moderate (2.0 + 0.0) as compared to that of the
negative control which was very severe (4.0 £ 0.0). In the cimetidine and
urine model, no hemorrhagic spots or lesions were observed. Both the
gastric tissue looks almost like a normal mucosa. However, the extent
of inflammation (reddening) was greater in the cimetidine model
compared to the camel urine model. The mucosal layer observed in the
urine model indicates the strong protective effect offered by camel urine,
and this probably contributed to the lesser extent of inflammation.

Non-steroidal anti-inflammatory drugs
(indomethacin)-induced ulcer

Ulcers were successfully induced in the experimental rats using
indomethacin at a dosage of 50 mg/kg. This can be shown by the
extensive gastric mucosal damage lesion which appeared as blackish
red hemorrhagic spots in the negative control model. It is reported that
indomethacin produced a significant number of gastric lesions 4 h after
dosing in experimental rats.?* Similarly, Oluwabunmi et al.” reported
the production of hemorrhages in indomethacin-induced ulcer in rats
after 4 h. In the present study, administration of cimetidine (100 mg/
kg), camel milk (5 ml/kg), and urine (5 ml/kg) reduced the severity

Table 1: Gastroprotective effect of the respective test drugs against
HCI/EtOH-induced gastric lesion in rats

Treatment Dosage Ulcer index (mm) Inhibition (%)
Saline 5 ml/kg 17.2+0.84 -
Cimetidine 100 mg/kg 2.8+0.84* 83.7
Camel milk 5 ml/kg 6.8+£0.84* 60.5
Camel urine 5 ml/kg 0+0.00* 100

*Significant at P<0.05 in comparison to negative control. The dosage, ulcer
index, and ulcer inhibition of various treatments against HCl/EtOH-induced
lesion in rats. The results are expressed as mean+SD; n=>5. Statistical significance
one-way ANOVA followed by Dunnett’s test. ANOVA: Analysis of variance;

SD: Standard deviation

Table 2: Gastroprotective effect of the respective test drugs against
water-restraint stress-induced gastric lesion in rats

Treatment Dosage Ulcer index Inhibition (%)
Saline 5 ml/kg 4.0+0.0 -
Cimetidine 100 mg/kg 0£0.0* 100
Camel milk 5 ml/kg 2.0+0.0* 50
Camel urine 5 ml/kg 0£0.0* 100

*Significant at P<0.05 in comparison to negative control. The dosage, ulcer
index, and ulcer inhibition of various treatments in the WRS model in rats.
Ulcer score: 0 - Almost normal (no spots), 1 - Mild (1-5 spots), 2 - Moderate
(6-10 spots), 3 - Severe (>10 spots), 4 - Very severe (spots all over the
mucosa). The results are expressed as mean+SD; n=>5. Statistical significance
one-way ANOVA followed by Dunnett’s test. WRS: Water-restraint stress;
ANOVA: Analysis of variance; SD: Standard deviation
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[Hemorrhagic spots/streaks ] [mucosal layer ]

Figure 2: Gastroprotective effect of the respective test drugs on the
gastric tissue of water-restraint stress-induced ulcer: (a) Saline (negative
control), (b) cimetidine (positive control), (c) camel milk, (d) camel urine.
Arrows indicate the presence of hemorrhagic spots or streaks. Double
arrows indicate the mucosal layer

of the gastric mucosa in terms of the formation of hemorrhagic spots
by 100, 33.3, and 66.7%, respectively [Table 3]. The positive control
model (cimetidine) showed an almost normal gastric mucosa with no
hemorrhagic spots observed. The milk model showed few hemorrhagic
spots (moderate), with an UI of 2.0 + 0.0, while the urine model showed
fewer hemorrhagic spots (mild), with an UI of 1.0 £ 0.0. The clear
appearance of whitish mucosal layer was observed in the cimetidine,
camel milk and urine models [Figure 3]. The protective effect of the
mucosal layer probably contributed to the lesser extent of hemorrhagic
severity.

Non-steroidal anti-inflammatory drugs
(indomethacin)-induced ulcer healing

Indomethacin (5 mg/kg) was successful in inducing ulcer in the
animals as can be observed from the negative control model (saline)
which showed extensive lesion area (7.6 + 0.55 mm), with signs of
inflammation (reddening). As can be observed from the results, no
ulcers could be seen in the camel milk and urine model, both exerting a
100% healing effect. To further illustrate, thick, whitish gastric mucosal
layer can be seen lining the stomach tissue in both camel milk and urine
models as compared to the negative control model [Figure 4]. The positive
control (cimetidine) model showed a bit of lesion area (3.0 + 0.71 mm)
with a significant healing effect of 60.5% [Table 4].

DISCUSSION

Peptic ulcer has become a global disease affecting people in all
geographical regions. It is generally accepted that peptic ulcer results
from an imbalance between aggressive factors and the maintenance of
mucosal integrity through the endogenous defense mechanisms.® To
regain the balance, different therapeutic agents including plant extracts
may be used. Indomethacin is known to induce gastric ulcer by inhibition
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Figure 3: Gastroprotective effect of the respective test drugs on the gastric
tissue of non-steroidal anti-inflammatory drugs (indomethacin)-induced
ulcer: (a) saline (negative control), (b) cimetidine (positive control),
(c) camel milk, (d) camel urine. Arrows indicate the formation of
hemorrhagic spots. Double arrows indicate the formation of mucosal
layer

Table 3: Gastroprotective effect of the respective test drugs against
nonsteroidal antiinflammatory drugs (indomethacin)-induced gastric lesion
in rats

Treatment Dosage Ulcer index Inhibition (%)
Saline 5 ml/kg 3.0+0.0 -
Cimetidine 100 mg/kg 0£0.0* 100
Camel milk 5 ml/kg 2.0+0.0% 333
Camel urine 5 ml/kg 1.0+0.0% 66.7

*Significant at P<0.05 in comparison to negative control. The dosage, ulcer
index and ulcer inhibition of various treatments used in indomethacin-induced
lesion in rats. Ulcer score: 0 - Almost normal (no spots), 1 - Mild (1-5 spots),

2 - Moderate (6-10 spots), 3 - Severe (>10 spots), 4 - Very severe (spots all over
the mucosa). The results are expressed as mean+SD; n=>5. Statistical significance
One-way ANOVA followed by Dunnett’s test. WRS: Water-restraint stress;
ANOVA: Analysis of variance; SD: Standard deviation

of prostaglandins which are cytoprotective to the gastric mucosa,
particularly due to the inhibition of COX pathway of arachidonic acid
metabolism resulting in excessive production of leukotrienes and other
products of 5-lipoxygenase pathway."!!

In the stomach, prostaglandins play a vital protective role, stimulating
the secretion of bicarbonate and mucus, maintaining mucosal blood
flow, and regulating mucosal cell turnover and repair.®? Thus, the
suppression of prostaglandins synthesis by NSAIDs results in increased
susceptibility to mucosal injury and gastroduodenal ulceration. Several
studies have indicated that gastroduodenal protection by prostaglandins
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Mucosal layer

Figure 4: Healing effect of the respective test drugs on the gastric tissue
of non-steroidal anti-inflammatory drugs (indomethacin)-induced ulcer:
(a) Saline (negative control), (b) cimetidine (positive control), (c) camel
milk, (d) camel urine. Arrows indicate the ulcers on gastric mucosa.
Double arrows indicate the mucosal layer

Table 4: Healing effect of the respective test drugs against nonsteroidal
anti-inflammatory drugs (indomethacin)-induced gastric lesion in rats

Treatment Dosage Ulcer index (mm) Inhibition (%)
Saline 5 ml/kg 7.6£0.55 -
Cimetidine 100 mg/kg 3.0+£0.71* 60.5
Camel milk 5 ml/kg 0£0.0% 100
Camel urine 5 ml/kg 0£0.0* 100

*Significant at P<0.05 in comparison to negative control. The dosage, ulcer
index, and ulcer inhibition percentage of different treatments used in the healing
effect of the indomethacin-induced lesion in rats. The results are expressed as
mean+SD; n=5. Statistical significance one-way ANOVA followed by Dunnett’s
test. ANOVA: Analysis of variance; SD: Standard deviation

is due to increase in the mucosal resistance as well as the decrease in
aggressive factors such as acid and pepsin secretion.”* It is a known fact
that indomethacin and other members of the NSAIDs can slow down the
healing process of peptic ulcer, this is further established by the results
obtained in this experiment. These actions of indomethacin are due to its
anti-inflammatory activity.®!

The results of this study indicate that the camel milk and urine displays
an antiulcerogenic effect related to its gastroprotective activity, it
significantly reduced indomethacin-induced gastric ulcers, camel
milk, and urine showed an antiulcer effect in all three models in the
gastroprotective method. In the HCI/EtOH model, cimetidine, camel
milk, and urine offered a significant (P < 0.05) protection of 83.7,
60.5, and 100%, respectively. In the WRS-induced model, cimetidine
and camel urine showed an ulcer inhibition of 100% while camel milk
showed an inhibition of 50%. Similarly, in the indomethacin-induced
model, cimetidine, camel milk, and urine showed an ulcer inhibition of
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100, 33.3 and 66.7%, respectively.

In short, camel urine showed a better preventive effect than camel milk
in all three models in terms of formation of lesions or hemorrhages. In
the healing model, results showed that both milk and urine possess a
potent healing effect at a healing rate of 100%, with no ulcers observed.
The standard drug cimetidine offered a healing effect of 60.5%. It can be
considered that camel milk and urine are even more effective than the
standard drug and can well be considered for the treatment of peptic
ulcer in the future. The gastroprotective and healing effect of camel
milk and urine could well be attributed to the presence of antioxidants.
In vitro studies, such as determination of flavonoids, phenols, alkaloids,
and vitamins can be done in the future to further ascertain the presence
of antioxidants. Besides, in vivo studies can also be carried out for lipid
peroxidation, superoxide dismutase, catalase, and glutathione peroxidase
assay in stomach tissues. As these enzymatic antioxidants are produced
endogenously and are used as markers of ulceration, it would be good
to perform these assays to explore the effects of antioxidant defenses on
the ulceration process.** Other models such as pyloric ligation-induced
ulcer in rats can be done to investigate the antisecretory effect of camel
milk and urine. As models such as HCI/EtOH, NSAIDs, and water
stress-induced ulcer only investigate the cytoprotective mechanism of
milk and urine, it would be ideal to also determine the antisecretory
mechanism. Determination of the volume and pH of gastric juice can
be carried out to determine the acid reducing capacity of camel milk
and urine.

CONCLUSION

Administration of camel milk and urine appears to strengthen the
mucosal barrier, which is the first line of defense against endogenous and
exogenous ulcerogenic agents in HCI/EtOH, NSAIDs, and WRS-induced
gastric damage. Camel milk and urine also showed strong ulcer healing
effect in indomethacin-induced gastric damage. Camel milk and urine
probably acted through its cytoprotective and reactive oxygen species
scavenger capacity.

Thus, camel milk and urine merit further investigation as a gastric ulcer
therapeutic and preventive agent in humans. In spite of the presented
results, further studies are required to investigate the exact mechanism
of the gastroprotective and healing effect of camel milk and urine and
also the active compounds that are responsible for its antiulcer effect.
One can explore the protection offered by camel milk and urine against
gastric bacterial infection (H. pylori) as this is the main cause of peptic
ulcer.
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