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ABSTRACT

Background/Aim: Toxicity information of any raw milk is both rare and scarce, and it's traditional
consumption as raw; especially from Arabian camels haven’t been sufficiently validated.
This research report was aimed to assess both raw camel milk’s safety through oral toxicity
determination via both monitoring of renal function indices and observance of rat mortality,
deformity, abnormal behavior or signs of toxicity manifestation when the camel milk was

gavagely dispensed to rats via oral route. Methodology: Fresh Arabian camels’ raw milk and
other standard tools normally used for toxicity assessment using OECD 425 Up and Down
procedural guidelines were employed for both acute (immediate and up to 2 days duration) and
sub chronic gavage oral administration (that lasted for 4 weeks) to L-NAME induced hypertensive
rats at (50 mg/kg/day) and compared with their normal, hypertension positive (amlodipine at
(10 mg/kg/day) and negative (received only L-NAME at 50 mg/kg/day) controls. The raw camel
milk tests were rats fed orally with it by gavage and dosed as CM1, CM2 and CM3. CM1, 2 and
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3 was 100, 300 and 500 mg/kg/day of milk samples concurrently administered for 28 days with
chronic hypertension. Results/Conclusion: The absence of any rat mortality and non-exhibition
of signs of toxicity by any rat involved in the study as well as null and void abnormality in the
renal evaluation results attest to the zero-toxicity status of raw camel milk. Urea and creatinine
renal results for the tests were lower than their positive and very higher in negative control peers.
An oral LD, was greater than 5000 mg/kg. Conclusively, it can be said that raw camel milk is both
safe and toxic-free based on the obtained results.
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INTRODUCTION The superiority of CM is unique and distinct when compared
with other milk sourced from cow and other tamed animals
dwelling with humans; in terms of nutritional composition (Ho
et al., 2022), which made it to thus have superb qualities against

human milk in terms of content variety and high amounts of

The flurry of several and extensive research on Camel Milk (CM);
and acknowledgment of same for its contribution to human
diet and crucial roles it plays in nutrition have earned it many
accolades, the prominent one being described as ‘white gold
of the desert’ (Shakeel et al., 2022), obviously considering that
camels’ usual habitat is desert and CM possessed rich nutrients ~Contextually thus, evaluating nutritional composition of CM it is
and diverse content. This rich nutrient value is due to functional ~both safe and ideal to quote that it is above average and adequate
ingredients (Alebie et al., 2017) contained therein. with comparable advantage in contrast to some domestic animals’

milk (Dogondaji et al., 2023a).
OPEN a ACCESS
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bioactive compounds.

DOI: 10.5530/Isrc.1.3.19 Interestingly from folklorist accounts the therapeutic properties

and possible deterrence of diseases offered by CM were recognized
by the earlier generations allowing them including it as part of
their daily life usages (Mihic et al., 2016). The following diverse
ailments that include allergy, diabetes mellitus, renal disorder and
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virus or toxin-elicited liver inflammation were all been treated
with promising effect in some recent previous studies with camel
milk (Shakeel et al., 2022, Kamal-Eldin et al., 2022).

In particular some hepatoprotective effect of raw CM was
demonstrated against chemical induced hypertension in some
studied rats (Dogondaji et al., 2024); same too was has hypotensive
roles in another earlier controlled study (Dogondaji et al., 2023b).
More recently connected to the pursuit of immune-boosting
foods by consumers during period of COVID-19 pandemic, these
important therapeutic properties of camel milk were further
underlined (Nagy et al., 2021).

Apparent health benefits of camel milk and its trending health
consciousness by its consumers has made CM to gained
widespread market exposure and commercialization which has
align with continuous increase in the rate of non-communicable
diseases morbidity (Nagy et al., 2021). Presently there are many
processed products from camel milk available in many countries
in different forms including its coffee, ice cream, cheese, pulverized
or fine-grained milk all made possible through modern industrial
processing (IMARC, 2021, Desouky et al., 2019).

An apparent increased risk of aflatoxin contamination is however
very much possible with other food sources and raw milk
consumption irrespective of its origin, this possibility pointing to
utmost need for evaluation of raw CM in addition to other food
sources. Aflatoxins are natural toxins that may induce adverse
effects on many living organisms including crops, other animals
and humans which may results in some economic losses and
many ailments (Hussain and Anwar, 2008, Akinyemi et al., 2022).

An estimate from the Food and Agricultural Organization; FAO,
have put it at one-quarter of all food staple produced in the world
are being polluted with mycotoxins. The natural milk produced
from animals constitutes part of this global food. In fact, an
AFM1 aflatoxin is found present in any milk. Fungus species
such as Aspergillus flavus and Aspergillus parasiticus, were those
responsible for proliferation of Aflatoxins.

The consumption of raw camel milk although, was linked
to Brucella melitensis infection (Dubey et al., 2016), but this
possibility of raw camel milk consumption causing any disease
was later dismissed from another account (Akinyemi et al., 2022).

Why many consumers of natural sources insist on having it as
raw was to evade the possible loss or destruction of biological
and immunological properties inherent in many milk that tend
to be affected by the milk preservation processes; boiling or other
processing stages might lead to such loss (CFSPH, 2018).

The study reported here aimed to assess potential toxicity of raw
camel milk oral gavage administration acutely and in sub-chronic
mode irrespective of raw milk microbial contamination status.
Also, some renal indices obtained due to milk treatment were
compared with their control equivalents in normal, positive and
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negative groupings. These data provide additional insights in
respect of raw camel milk safety.

METHODOLOGY

Chemicals and Reagents

All the chemicals used during this study were all analytical grade
and of purest quality available.

The Nitric Oxide Synthase; NOS inhibitor; [L-NAME] -Nitro-L-
Arginine Methyl Ester that was used for hypertension induction
was purchased from German Chemical Company, (Sigma
Aldrich). The kits that were used for the determinations of
conjugated bilirubin and alkaline phosphatase were purchased
from Abnova (Taiwan). The Manufacturer’s instructions for the
usage of the kits were strictly followed; including their storage
at 2-8°C and were left for at least 1 hr at room temperature prior
to their initial use. De-ionized water and other chemicals used
during this study were also of analytical grade.

Raw Camel Milk (CM) sample collection

Five (5) healthy lactating female camels (Camelus dromedarius)
from Kwakwalawa village; Sokoto State, Nigeria whose ages were
5-10 years old was sources for the needed milk samples that was
collected by hand milking following proper sterilization of the
Camels udders. 5 L equivalent of milk from each female camel
were collected by experienced and skilled camel attendant during
morning time. Samples were first collected into properly labeled
plastic containers [A-E] and were then carefully transferred into
another labeled suitable sterile glass bottles (vials). Immediately,
the obtained samples were transported via cold chain medium
to the Research laboratory of the Usmanu Danfodiyo University,
Sokoto and refrigerated at -20°C until required for further use.

Ethics Statement

Animal studies were performed in accordance with recommended
advice for the Use and Care of Animals in the Laboratory by
the (OECD, 2008) procedures. Permission was granted by the
University Research Ethics Committee of the Centre for Advance
Medical Research and Training; CAMRET of the University
(UDUS) via approval letter UDUS/UREC/2019/020 for this study
to use albino rats.

Experimental Animals

Opverall, forty-four albino rats (Wistar strains) of both sexes were
used in both acute and sub-chronic toxicity research. Required
albino rats used in this study were procured on purchase from the
Animal House of Department of Pharmacology and Toxicology
of Faculty of Pharmaceutical Sciences, College of Health Sciences,
Usmanu Danfodiyo University, Sokoto, Nigeria. Weights of all the
rats ranged between 150-250 g and they were acclimatized in wire
mesh cages for 2 weeks to adapt to the new laboratory environment
where they were caged before the commencement of conducted
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experiments. Rats were randomly divided and assigned into
properly labeled cages and kept separately according to their sex
to protect females from conceiving during study period. Animal
feed and drinking water were provided ad libitum.

On premise of Up and Down Procedure; the acute toxicity test
was performed in accordance with Organization for Economic
Co-operation and Development; OECD 407 document
Guidelines 407 with 6 rats chosen randomly for each sub group.
Tests were conducted via 2 steps for; (i) 2000 mg/kg and (ii) 5000
mg/kg phases and each rat involved in the 2 steps represent its
group with each among them receiving appropriate single oral
dose of either 2000 or 5000 mg/kg of CM and their controls
similarly given same volume content of distilled water (1 rat for
each category) that made 14 rats in all for acute study. In sub
chronic toxicity studies; there were (3) major sub groupings as A,
B and C in which each sub group also has 5 rats housed in their
labeled cages. Group D was the control set and it had 1 rat for
each of A, B and C, making total of 18 rats. Detailed procedure
was in the subsequent narration beneath

General procedure

Rats were handled in both acute and sub-chronic stage in a
simple similar way. The feeding cannula used to give oral gavage
of samples during animal handling was held by right hand and
rat was held with left hand. The neck and head of rat were kept
in straight posture to allow cannula enter rat mouth easily. After
insertion of the cannula into any rats mouth by about 5 cm
deep, it was then pushed slowly to allow cannula content being
delivered into the rat body. Rats that agreed gently with minimal
or no resistance, were given the whole milk content slowly. Those
rats that resisted and engaged in struggle, their cannula was
withdrawn paused a little and gently reworked.

Clinical monitoring started immediately after the simultaneous
single oral dose CM gavage treatment then followed after 4 hr.
From then after every 8 hr, the rat will be monitored to last for at
least 7 days.

Reconstitution of CM oral doses for administration

Bulk refrigerated CM samples (A-E) were shaken to become
uniform and homogenized; then poured separately in 5 big
volumetric flasks each flask bearing appropriate sample identity as
A-E, from where further measurements for subsequent analyses
were made. Pipette and graduation flasks were used to measure
and reconstitute CM samples to the required concentration
dosages of 2000 mg/kg and 5000 mg/kg used in acute oral study.
From same bulk homogeneous sample, appropriate volumes
were taken and reconstituted into 100, 300 and 500 mg/kg
concentration doses in the subsequent sub-acute toxicity studies
where it was orally administered by gavage to assigned rats based
on their determined body weights during continuous daily oral
administration for up to 4 weeks.
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Acute oral toxicity evaluation

In acute oral toxicity evaluation of raw camel milk; standard
methods that complied with 2008 Organization for Economic
Co-operation and Development; OECD 407 document 425
guidelines were followed. Thus, CM single oral dose at 2000 mg/
kg were administered to 6 group of rats (each rat representing
its group) at grace observation period of 48 hr and the rats were
monitored for changes in their behavior; distress and toxic
symptoms manifestation, abnormal pattern of food and water
consumption and rat mortality from treatment-related incidence.
Observation began immediately within first 4 (critical) hr, then at
8 and 16 hr for up to 24 hr period and there was their continuous
close monitoring until next day (48 hr). Control rats used per
each group was given similar volume of distilled water and was
also monitored accordingly.

Similarly, in another separate study same CM single oral dose at
5000 mg/kg body weight were administered to another set of 6
groups of rats for similar grace observation period of 48 hr and
those rats too were also observed for obvious signs of toxicity
and symptoms of distress, food and water consumption pattern
and rat mortality. The control rats for these 2™ set for each group
were also treated similarly with similar volume of distilled water
as done with the test. Observations made were recorded and
documented appropriately.

Sub chronic toxicity evaluation

There were (3) sub groups of rats housed in respective cages A,
B and C; with each cage having 5 rats which were all treated
according to 407 guidelines. These groups of rats were all having
both hypertension and treatment. Rats in treatment group
received appropriate CM single dose once daily by gavage. In
this sub chronic toxicity phase; the repeated CM single oral
doses were daily administered at (100, 300 and 500 mg/kg/day)
simultaneously to the different concentration dosing groups
together with chronic hypertension induction with dissolved
L-NAME solution at (50 mg/kg body weight) uniformly during
morning time between 10-11 am for 28-days. Group A received
100 mg/kg body weights/day of raw CM, Group B received
300 mg/kg body weights/day and Group C received 500 mg/kg
body weights/day respectively immediately after given dissolved
L-NAME treatment.

Control groups

Another rat
normotensives- devoid of any treatment or intervention except
being given distilled water (ii) hypertensive negative and (iii)
positive controls respectively.

groups simultaneously treated were (i)

Positive control received amlodipine (10 mg/kg body weights/
day) in addition to their hypertensive induction (50 mg/kg/day
of dissolved L-NAME) and negative controls were only inducted
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with hypertension via dissolved L-NAME solution only at (50
mg/kg body weight/day) lacking any intervention or treatment.

Rats in sub chronic toxicity studies were closely monitored two
times during the day for immediate abnormal clinical signs
after treatment followed by the critical 4 hr post treatment for
manifestation of signs and symptoms of distress and toxic
effect, their movement pattern in cages, and their food/water
consumption and rat mortality rate from beginning to end of
study were all monitored and recorded appropriately.

The whole rats groups in the entire study were all monitored for
change in body weight and weights obtained was recorded every
day prior to treatment, also once a week within period of study
and on final day of research when the rats were sacrificed. On 29™
day of study, after overnight fast (though rats were not denied free
access to water for their drinking) all rats were slaughtered and
their blood samples collected through retro-orbital bleeding into
specialized test tubes for further biochemical analysis.

LD, Determination

LD, is the median lethal dose capable of killing half the number
of animals receiving treatment in up and down procedure of
toxicological studies and it is calculated to be above the upper
limit of the tested dose used in intoxicating animals by oral
administration.

Renal parameters assay
Serum preparation

After ten hr of fasting and one complete day post the final
treatment, on the 29" day rats were killed through humane
approach by light anesthesia administration with anaesthetic

ether (ether/chloroform mixture dipped with cotton wool) which
results in eliciting rapid absence of mind and subsequent death
without much distress and or pain. Rats were then slaughtered.
Their blood samples were taken from retro orbital plexus of
each rat. Tubes containing anticoagulant were used for the rats’
blood samples collection. The samples collected were centrifuged
immediately at 4000 rpm for 10 min duration thereby separating
the needed serum for biochemical indices measurement and
plasma obtained was kept at -40°C until it is required for further
analysis.

Kidney Integrity Function Analyses

Assessment of Urea was based on combined methods of
(Wybenga et al., 1971; Wills and Savory, 1981), creatinine was
estimated through method of Jaffe’s reaction developed by (Kroll
et al., 1987). The (Uriyo and Singh, 1974) method was used for the
determination of renal electrolytes (sodium, potassium, chloride
and bicarbonate).

Experimental Design in Brief

Blatant raw camel milk consumption has surged upwards in recent
times; albeit for different reasons by diverse population have
informed this decision; first to assess toxicity status of raw camel
milk. If safe, then other ascribed attributes for its consumption
can be carefully evaluated. This research interest primarily was
focused on the determined LD, Current determined LD, dose
in acute study was greater than 5000 mg/kg which have informed
further decision in calculating subsequent doses to be used in
sub-chronic oral toxicity tests. Three different doses in sub-acute
study were arrived at (500, 300 and 100 mg/kg body weights)
representing higher, medium, and lower doses, respectively,
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Figure 1: Post hoc graph of Urea (g/dL). Urea (mg/dL) values obtained for CM concentrations

compared to controls. Control group:-HPC, there is p-value statistical significance for CM3 only at

0.0005* and for 1-way test chi square approximation at 0.0002*. NC:-normal control; PC:-positive

control (ref. group) amlodipine 10 mg/kg/day; HNC:- Negative control for hypertension (groups

given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-l-arginine methyl ester; CM1:-given raw camel

milk at (100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw camel
milk at (500 mg/kg/day).
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which were explored in the subsequent sub-acute study that
followed.

Statistical analysis

The Levene's test for homogeneity of variance and one-way
Analysis of Variance (ANOVA) using the SPSS software was
deployed for the analysis of the statistical generated data from
renal investigations. The graphs were drawn by GraphPad Prism
5.0 (GraphPad Prism, San Diego, USA). Multiple comparisons of
the obtained data expressed as (mean+SEM) was done by Tukey’s
tests. When p<0.05 and or when chi-square approximation value
is less than 0.0001 (<0.0001) the observed differences were taken
to be statistically significant.

RESULTS AND DISCUSSION

Acute oral toxicity evaluation

The result of acute oral toxicity testing determined by
observational monitoring of all the rats for displaying of any
sign or symptom of toxicity was presented in Table 1. No toxic
symptoms were observed in the entire rats used in this phase. The
3 broad sub groups in this study were (a) rats that received 2000
mg/kg raw CM and (b) those that were administered 5000 mg/kg
as well as (c) their control group respectively. These results are as
shown below.

Sub chronic toxicity evaluation

The obtained results for sub-chronic oral administration of raw
camel milk to the experimental rats have also not indicated

occurrence of any death among them that could be tied to
treatment-related incidence during the 28-day study period. The
absence of clear changes in general signs of clinical monitoring
which include the rats’ response when it is being handled, their
gait and or their posture all of such equally showed that the
administered dose under study; is relatively not toxic, albeit there
was diarrhea and slight depression within CM3; which is the
group that received the highest dose of the sample under study.

Result of sub-chronic toxicity evaluation for 28 days at different
graded concentrations is summarized in Table 2.

Raw CM LD50 Determination

The determined oral LD,  of raw CM was above 5000 mg/kg body
weight. It was arrived at after the experimental rats had survived
beyond not only 2 days but also 14 days of observation from any
post-treatment related incidence.

Food Consumption, Drinking water and Body Weight
Assessments

There was no observed deviation from the normal pattern of
food consumption or drinking of water by the entire rats in this
research. Data that recorded amount of feed given before and
during the research was recorded but it was not included here
since there is no apparent significant statistical change that was
observed. This has further illustrated that raw camel milk does
not have any obvious effect on the rats’ food consumption.

The Renal marker enzymes

Renal Function Integrity Tests of rats given raw camel milk.

Table 1: Result of acute oral toxicity evaluation.

Single oral dose (mg/kg b.wt.) Category Signs of toxicity Mortality
2000 El Nil (-) Nil (-)
5000 E2 Nil (-) Nil (-)
5000 NC Nil (-) Nil (-)

Key:- b.wt.:- body weight; E1 and 2:- experiments 1 with 2000 and experiment 2 with 5000 mg/kg b.wt.; NC:- normal control; Nil (-):- absent.

Table 2: Sub chronic oral toxicity test result for raw camel milk administered for 28 days.

Category Number Behavioural SOT
Mortality

A 5 No (-) No (-)
B 5 No (-) No (-)
C 5 1(+) No (-)
NC 5 No (-) No (-)
HNC 5 No (-) No (-)
PC 5 No (-) No (-)

Change in Feeding pattern

No ()
No ()
No (-)
No (-)
No (-)
No (-)

Key:- SOT:-Signs of toxicity; b.wt.:- body weight; A:-hypertensive rats administered 100 mg/kg raw camel milk; B:- hypertensive rats given 300 mg/kg of milk from
camel in it's raw form; C:- hypertensive rats administered 500 mg/kg of raw camel milk; NC:- normal control rats, HNC:-Negative Control for Hypertension; rats
inducted with hypertension via dissolved L-NAME solution (50 mg/kg/day) they are devoid of any treatment or intervention; PC:-Positive controls; rats inducted with
hypertension with dissolved L-NAME solution (50 mg/kg body weight/day) but were given amlodipine (10 mg/kg/day); No (-):- absent; 1 (+):- 1 rat showed sluggish
movement, diarrhea and slight depression.

Life Science Research Communications, Vol 1, Issue 3, Sep-Dec, 2024
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Figure 2: Creatinine (g/dL) graph compared. Various controls compared with different CM concentration doses.

Non-parametric comparison with positive control using Dunn Method for joint ranking. Control group:-HPC,

there is no statistical significance for p-value but there is for 1-way test chi square approximation at <0.0001*.

NC:-normal control; PC:-positive control (ref. group) amlodipine 10 mg/kg/day; HNC:- Negative control for

hypertension (groups given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-l-arginine methyl ester; CM1:-given

raw camel milk at (100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw camel milk
at (500 mg/kg/day).
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Figure 3: Sodiumions; (Na*) (mmol/l) graph compared post interventions. Milk treatments compared with controls.

Non-parametric comparisons with positive control using Dunn Method for joint ranking. Control Group=HPC. Na*:-

Serum sodium ions; NC:-normal control; PC:-positive control (ref. group) amlodipine 10 mg/kg/day; HNC:- Negative

control for hypertension (groups given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-l-arginine methyl ester; CM1:-

given raw camel milk at (100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw camel
milk at (500 mg/kg/day).

The Renal Function Tests results of rats given raw camel milk
were graphically represented in Figures 1-6 as shown for each as

captured below.

Toxicity studies encompassed complete acute, sub-acute,
chronic, and sub-chronic assessments of the material under
study within the defined limits of what was assessed relative to

its toxicity profiles. The result of findings in this present study;
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the examination of toxicological properties of raw camel milk
orally administered by gavage via acute and sub chronic means
in rats induced with hypertension has substantially agreed with
(Balogun and Ashafa, 2016) earlier studies in both principle
and concept. Thus, the absence of adverse consequences arising
from acute studies or the zero mortality of any rat due to raw
CM administration as depicted in Table 1; can all point to CM’s
relative safety.
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The nil death of any rat in addition to none of them showing
any signs or symptoms of toxicity consequent from raw CM oral
gavage administration to the studied rats was similar in both the
lower and higher doses used in the acute study; that is 2000 and
5000 mg/kg in the earlier study. All the rats have survived beyond
both 48 hr and cumulative 14 days of observation.

The LD, as determined in the study above 5000 mg/kg was
because the studied rats that received 5000 mg/kg CM had
survived initial threshold of 2 and 14 days critical observation
stages and they were also all alive until end of the study. Similarly,
this found LD, above 5000 mg/kg simply signifies that raw CM
is essentially safe and not toxic. Literature regarding raw milk
toxicity studies for other animals not only for camel milk is
unfortunately, scarce or even none/nowhere to be found; therefore
comfortable comparison cannot be easily made with findings of
this study; probably because milk of almost all animals that feed
their younger ones with it is generally assumed to be safe and
non-toxic due to the fact that it is produced by mammary glands
secretion from hormonal action.

Raw camel milk as natural product can be compared with other
natural liquid fluids produced by other living organisms which
appeared and are safe although some exceptions to this could be
found through some plant extracts. In human nutrition; milk is
being regarded as food-grade liquid of utmost importance because
the health benefit effect of animal milk is incontrovertible due to
its vast nutrient content (Akinyemi et al., 2021). Animals’ milk is
consumed generally widely either in its raw/un-processed form or

when it is prepared or converted from its natural state to another
special form (as liquid, powdered, pasteurized, condensed,
heat-treated or UHT-treated) medium (Becker-Algeri, 2016;
Benkerroum, 2016).

Similarly, oral raw CM administration in different doses to the
rats in sub chronic evaluation repeatedly for 28-days as presented
in Table 2, have shown that neither were any mortality nor
treatment-related sign of toxicity in all the groups at the lower
100 mg/kg or medium 300 mg/kg; but at the higher 500 mg/
kg dose one rat in the group showed sluggish movement by 3™
week as highlighted. For the sub-chronic phase too, the animals’
body weights have not changed significantly between initial and
final weights when controls was compared with CM treatment;
although this data is not presented here.

In this research, during this sub-acute stage findings of the rats
overall behavior in respect with being agile, responding to stimuli
and nil absence to clinical signs associated with local or systemic
toxic effects is consistent and have agreed with (Traesel et al.,
2014) and (Prasanth et al., 2015) earlier findings in their separate
toxicity studies.

Another area where this research finding was in agreement with
another earlier (Klaassen, 2001) is with respect to unnoticeable
change observed in either feed intake or water consumption.
In essence this implies that there is no disruption of their
carbohydrate, protein and or fat metabolisms; a milestone criteria
confirming relative safety of the investigated milk. Normally
vulnerability to some few possible toxic substances, may results
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Figure 4: Potassium ions; (K* (mmol/l)) graph compared post treatments. Different milk treatments (CM) compared to

positive control. Non-parametric comparison with positive control using Dunn Method for joint ranking. Control group:-

HPC, p-value statistically significant for L-NAME only (HNC) at 0.0435* and for 1-way test chi square approximation

at 0.0084*. K*:-Serum potassium ions; NC:-normal control; PC:-positive control (ref. group) amlodipine 10 mg/kg/day;

HNC:- Negative control for hypertension (groups given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-I-arginine methyl

ester; CM1:-given raw camel milk at (100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw
camel milk at (500 mg/kg/day).

Life Science Research Communications, Vol 1, Issue 3, Sep-Dec, 2024



Dogondaji, et al.: Raw Camel Milk Toxicity Studies

14

=

130
125

120

r—3oe

115

{EB B85 = o

108 D

10d
CM1 CM2 CM3 HNC HPC NC

TREATMENT

Figure 5: Chloride ions; CI" (mg/dL) graph compared to different interventions. Graph of Milk (CM)
treatments compared to controls. Non-parametric comparison with positive control using Dunn Method
for joint ranking. Control group:-HPC, p-value statistically significant for L-NAME only (HNC) at 0.0185*
and for 1-way test chi square approximation at 0.0028*. Cl:-serum chloride ions; NC:-normal control; PC:-
positive control (ref. group) amlodipine 10 mg/kg/day; HNC:- Negative control for hypertension (groups
given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-I-arginine methyl ester; CM1:-given raw camel milk at
(100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw camel milk at (500 mg/

kg/day).
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Figure 6: Bicarbonate ions; (HCO, (mg/dL) graph compared post interventions. Graph of Bicarbonate
ions; (HCO," (mg/dL) contrasted to controls. Non-parametric comparison with positive control using Dunn
Method for joint ranking. Control group:-HPC, there is no statistical significance for p-value but there is for
1-way test chi square approximation at 0.0021*. HCO,-serum bicarbonate ions; NC:-normal control; PC:-
positive control (ref. group) amlodipine 10 mg/kg/day; HNC:- Negative control for hypertension (groups
given L-NAME only [50 mg/kg/day]); L-NAME:-nitro-l-arginine methyl ester; CM1:-given raw camel milk at
(100 mg/kg/day); CM3:-given raw camel milk at (300 mg/kg/day); CM5:-given raw camel milk at (500 mg/
kg/day).

in some increases not only in external weight and but also for

internal organ weights in sync with (Carol, 1995)

The raw camel milk consumed by rats in this study may not
have exerted any toxic effect on their pair of kidneys that
handles any food or ingested foreign material metabolism and
its biotransformation; confirming renal organ integrity or its

functions being intact. Renal values found for the CM treatment
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were all within normal reference range and have not deviated
significantly with the figures obtained for positive and the normal

instituted controls.

Creatinine and urea as 2 waste products of protein metabolism
conveyed through kidneys and filtered as urine are therefore

important metrics of kidney organ integrity.
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CONCLUSION

In conclusion the results of this study based on the findings
from both acute and sub-chronic raw CM administration to
rats have implied that it can be regarded as relatively safe and
non-toxic because no any rat death was caused by it in the studies
and neither was any significant abnormality. Further research
is required in future with regards to fully elucidating various
medical potentials of raw CM in view of its several acclaimed

therapeutic importance.
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