corpus, and cauda of the epididymis. Samples were
kept in 10% buffered formalin for the IHC procedure.

IHC procedure

After being fixed in formalin, tissue samples
were dehydrated in graded ethanol, cleaned via
xylene, and embedded inside the paraffin wax.
Sections of 5 pm were cut with a microtome and
placed on Superfrost slides. Slides were stained using
the avidin-biotin-peroxidase complex method after
dewaxing and rehydrating (Adeghate ef al, 2001).
Antigen retrieval was carried out in a microwave
oven for fifteen minutes using 0.01M PBS (pH 7.4).
Subsequently, the sections were cooled to 25° C and
given another PBS wash. 3% hydrogen peroxide
was used for 30 minutes to suppress endogenous
peroxidase. Goat serum (10%) was used for 20
minutes after three rounds of washing in PBS to
prevent non-specific responses. After applying the
primary antibody, polyclonal rabbit anti-AQP9
(Abcam, dilution 1:200, Cambridge, Cambridgeshire,
UK), and the sample was incubated in a wet chamber
for the whole night. The sections were treated with
biotin-labeled secondary antibody and avidin-
horseradish peroxidase (HRP). Dibutyl phthalate
polystyrene xylene (DAB) was utilized to identify
the positive staining. Section counter-staining was
done using haematoxylin stain. The negative control
sections follow the identical protocol except for
skipping the primary antibody. Slides were examined
under light microscopy for immunohistological
investigations, and photomicrographs were taken.

Results

In all examined animals, immunohistochemical
staining showed the existence of AQP 9 in the testis
and epididymis of dromedary camels throughout
both the rutting and non-rutting seasons. Tables 1
and 2 represented the localisation and intensity of
AQP9 in these organs throughout the rutting and non-
rutting seasons, respectively.

Rutting season

At the onset of the rutting season (October),
the dromedary camel’s testis and epididymis had
varying reactions to the AQP 9 antibodies (Figs 1 &
2). In the testis, AQP 9 was localised moderately in
the gonocyte and Sertoli cells lining the seminiferous
tubules and the interstitial cells (Leydig cells) at the
cranial portion and reti testis of the testis, while the
protein expressed very strongly in the caudal portion
(Fig 1A, 1B, 1C). The stereocilia pseudostratified
columnar epithelium of the epididymis showed
varying intensities of AQP9 immunoreactivity: weak
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in caput, very strong in the corpus, and strong in the
cauda (Fig 2A, 2B, 2C).

Table 1. Showing AQP9 localisation in various parts of the
dromedary camel’s testis and epididymis during the
rutting season.

Month Part Tcer |[Tcaud| Tret | EH EB ET
October ++ |+++H+| ++ + |++++|+++
December | ++ ++ ++ | ++ ++ ++
February [ +++ | +++ | ++ |+++| +++ [ +++

T cr, cranial part of the testis; T caud, caudal part of the testis;
T ret, rete testis; EH, caput of epididymis, EB, corpus of
epididymis, and ET, cauda of epididymis; +, weak reaction;
+ +, moderate reaction; + + +, strong reaction; + + + +, very
strong reaction.

Table 2. Showing AQP9 distribution in various parts of the
dromedary camel’s testis and epididymis during the
non-rutting season.

Mo Part| o ¢ [Tcaud| Tret | EH | EB | ET
April RN (FRNININE [FRNINI [ R
June L TR [EFIpAR ISR RN
August |+++| +++ [ +++ | 4+ | +++ [ +++

T cr, cranial part of the testis; T caud, caudal part of the testis;
T ret, rete testis; EH, caput of epididymis, EB, corpus of
epididymis, and ET, cauda of epididymis; +, weak reaction;
+ +, moderate reaction; + + +, strong reaction; + + + +, very
strong reaction.

In the middle of the rutting season (December),
the lining epithelial cells of the seminiferous tubules
and Leydig cells of the testis and the pseudostratified
epithelium of the epididymis displayed moderate
staining to the AQP 9 protein (Figs 1D, 1E, 1F, 2D, 2E,
2F). The epididymal sperm in the body and tail also
had a positive reaction to this protein (Figs 2E, 2F).

At the end period of the rutting season
(February), the lining epithelium of the seminiferous
tubules and Leydig cells in the testis, the epithelial
cells of all parts of the epididymis, and the
epididymal sperm showed expressed AQP 9 strongly,
while the rete testis epithelium remained moderately
reactive to this protein (Fig 1G, 1H, 11, 2G, 2H, 2I).

Non-rutting season

In the non-rutting season (April- September),
the epithelial cells of the seminiferous tubules
and interstitial cells in all parts of the testis and
epididymis” epithelium in the dromedary camel
displayed strong responses to the AQP 9 antibody
with greater affinity in April (Figs 3 & 4). During this
phase, epididymal sperm was highly reactive to AQP
9 antibody (Figs 3 & 4).
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Discussion

Our groundbreaking study, the first of its kind,
delves into the AQP9 protein expressed in the male
genital tract of camels. This research, which unveils
the protein’s localisation within the target cells,
promises to illuminate the intricate roles of AQP9
in crucial fluid secretion and absorption processes,
particularly in relation to spermatogenesis, sperm
transition, and sperm maturation. The study is also
the first to reveal the presence and distribution
of aquaporins 9 in the testis and epididymis
of dromedary camels, with a segment-specific
distribution throughout the year. These findings
have significant implications for our understanding
of the male reproductive system of this animal and
underscore the need for further research in this area.

The current study, conducted with meticulous
attention to detail and precision, reveals that testicular
and epididymal epithelial cells typically exhibit
moderate immunoreaction to AQP9 antibodies in the
middle of the rutting season. However, these cells also
express significantly higher levels at the beginning
and end of this season. Meanwhile, the AQP9 protein
shows intense immunoreactive staining in these
organs throughout the non-rutting season.

Among the results of this research is the
expression of AQP9 in the gonocyte, Sertoli cells and
Leydig cells of camel’s testis, which, following several
publications, that documented the expression of this
protein in the testis of mammal species (Oberska et
al, 2024; Martinez-Madrid et al, 2023; Mohamed et al,
2022; Schimming et al, 2021; Arena et al, 2011; Badran
and Hermo, 2002; Nicchia et al, 2001; Elkjeer et al,
2000). At the same time, other investigations reported
that AQP9 was not found in the testicles of humans,
dogs, or mice (Hashem, 2010; Domeniconi et al, 2007;
Ko et al, 1999; Tsukaguchi et al, 1999). While the
reasons behind these variations remain unclear, they
underscore the urgent need for additional research
on AQP9 in the dromedary camel and other mammal
species to draw definitive conclusions regarding the
function of aquaporin in the testis.

According to Setchell (1994), water is crucial
in transporting sperm through the epididymis. In
addition, transepithelial water flow in the male
reproductive tract is critical for proper fertility
(Domeniconi et al, 2008). As agreed upon by
published investigations in mammals (Oliveira et
al, 2013, 2005; Domeniconi et al, 2008, 2007, Badran
and Hermo, 2002), the epididymal epithelium of the
camel is considerably positive for AQP9 with variety
in the distribution in the different parts in both
seasons. Thus, possibly explained by the increased
AQP9 levels during the slow increase in spermatozoa
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concentration from caput to cauda, they contribute to
the hyperosmolar environment that maintains sperm
quiescent. Following similar observations, (Belleannée
et al, 2009) proposed that AQP9 is the primary water
route in the mammalian epididymis.

According to these findings, AQP9 dispersion
changed throughout the year in the testis and
epididymis of the dromedary camel, which might be
associated with variability in androgen and estrogen
components across the whole year, as described
in camel by Mohamed et al (2018). Furthermore,
the seasonal variation studied by Althnaian in the
camel and Oliveira and colleagues on a big fruit-
eating bat confirmed the current research distribution
(Althnaian, 2023; Oliveira et al, 2013). This seasonal
variation could have significant implications for our
understanding of the male reproductive system,
particularly about the impact of environmental factors
on the expression of AQP9.

To sum up, the findings strongly suggest that
AQP9 is crucial for the differentiation and maturation
of spermatozoa in the testis and epididymis. This
implies that AQP9 could potentially serve as a unique
biomarker for male fertility and infertility, and a
valuable predictor of sperm quality.
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ABSTRACT

The increasing presence of camels in domestic settings has facilitated the implementation of camel-assisted
services (treatment, education and support programmes) with satisfactory outcomes. However, their specific use
for interventions that benefit human physical and psychosocial health requires further empirical investigation. This
work reviews the characteristics of camels that make them suitable for these assisted services, such as their tranquil
temperament, social character and unique locomotion. These assisted services can promote human and animal welfare
and contribute to the sustainable conservation of zoogenetic resources. Nevertheless, more specific studies are needed
to evaluate the detailed impact of these assisted services on human and animal health. Additionally, addressing the
accessibility challenges is crucial, as costs are often not covered by insurance, making them less affordable.

Key words: Animal welfare, animal-assisted service, domestic camel, functional valorisation,human well-being,

human-animal interaction

Historically, domestication arose from the
human need for efficient food production (Hayden,
2009; Mota-Rojas et al, 2021) and as support in warfare
(Hediger, 2017). Recently, there has been a rise in
breeding animals for therapeutic, educational and
recreational purposes through guided human-animal
interactions (O’haire et al, 2015; Walsh, 2009). These
interactions yield benefits across physical, social,
emotional and cognitive domains for humans while
promoting the psychological health of animals.

The latest ‘Five Domains Model” incorporates
human-animal interactions into animal welfare
assessments, emphasising the need for animals to
seek positive interactions with the environment, other
non-human animals and humans (Mellor et al, 2020).
The International Association of Human-Animal
Interaction Organisations (IAHAIO) advocates that
only domestic animals should participate in assisted
services designed for human benefit (Jegatheesan,
2014), as they are more accustomed to human
presence, minimising stress-related behaviours that

could compromise both animal welfare and human
safety.

The term ‘animal-assisted interventions” (AAI)
encompasses three categories: animal-assisted
therapy (AAT), animal-assisted education (AAE)
and animal-assisted activities (AAA). The new
framework includes ‘animal-assisted services’ (AAS)
as the overarching term, with subcategories such as
‘animal-assisted treatment’ (AATx), ‘animal-assisted
education” (AAE) and “animal-assisted support
programmes’ (AASP) (Binder et al, 2024).

In AATx, animals participate in goal-directed
activities to improve human physical, social,
emotional, or cognitive functions, requiring licensed
therapists and trained animals. AAE involves
structured educational interactions, necessitating
educators and child development specialists (Binder
et al, 2024). AASP aims to enhance quality of life
through recreational interactions, requiring activity
coordinators and animal welfare professionals (Binder
et al, 2024; Kruger and Serpell, 2010).
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Common animals in AAS include dogs, cats,
birds, horses and small ruminants (Martos-Montes
et al, 2015). While donkeys and camelids are used
in these activities, they are undervalued due to
misconceptions about their temperament (Gonzélez
et al, 2019) and limited financial support for their
inclusion. Health insurance companies and authorities
may not be willing to subsidise animal-assisted
services that involve camels due to the lack of
scientifically proven impacts.

The present review work aims to create a
conceptual framework for valorisation programmes
for domestic camels (dromedaries or one-humped
camels and Bactrian or two-humped camels) in
animal-assisted services. This review aligns with
the bottom-up approach to integrative validity, as
proposed by Chen (2010), which emphasises viability
as the key evaluation criterion for determining
whether a program is practical, functional and
evaluable. Systematic empirical research will enhance
camel-assisted services (referred to as CAS from here
after), addressing ethical concerns and promoting
biological conservation by assigning these animals
a new sustainable role (Glenk, 2017, McCune et
al, 2020). In regions where domestic camels hold
socio-cultural significance, their inclusion in therapy
or educational programmes may also strengthen
connections to local traditions and practices.

Theoretical foundations and previous experiences
in CAS

Over the past three decades, there has been an
increasing socio-economic interest in camel breeding
and production due to their sustainability in the face
of climate change and desertification (Faye, 2020). As
the domestic camel population increases, it becomes
imperative for caretakers to recognise these animals’
behavioural needs to facilitate safe human-animal
interactions that promote welfare. In domestic
settings where camels are predominantly utilised
for interactive experiences, this understanding is
particularly essential. While traditional uses of camels
in historically significant breeding regions focus on
food production and transport, in countries where
camel breeding is relatively nascent, such as in Europe
and America, the emphasis often shifts towards
leisure and fostering individual human-animal bonds.

Camels are group-living animals that display
cooperative behaviours crucial for their survival in
harsh environments (Brandlova et al, 2013). Their
social structures and the dynamics within camel
herds can strengthen social bonds and improve
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group cohesion, even though they engage in fewer
close-contact interactions than other social animal
species (Ward and Webster, 2016). This proclivity
for cooperation underscores their social intelligence,
which may enhance their engagement in structured
activities and group settings, further highlighting
their adaptability to therapeutic contexts where
cooperation and focus are pivotal for successful
outcomes. Moreover, given their evolutionary history
in arid regions, camels have developed physiological
adaptations, such as lower metabolic rates and energy
requirements (Dittmann ef al, 2014; Hoter et al, 2019;
Nelson et al, 2015). These traits contribute to their
generally calm temperament (Henry et al, 2010),
which, along with their physical robustness and
endurance (Soman and Tinson, 2016), makes them
suitable for therapeutic settings where a reassuring
presence is vital. Additionally, the minimal presence
of natural predators contributes to their non-flight
responses (Deel, 2014; Irwin, 2010). In any case,
it remains crucial to ensure that these inherent
characteristics do not result in overworking the
animals.

Variability in camel behaviour and reactivity
can arise from factors such as sex, age and
phaneroptics. In particular, in leisure-oriented
tourism activities, male dromedaries are often seen
as more cautious and reactive than females, but
castration, training and desensitisation protocols
can help develop proactive coping behaviours
from a young age (Pastrana ef al, 2021; Pastrana et
al, 2024). Furthermore, traits such as coat and eye
colour have been reported to influence camel social
dynamics and leadership behaviour. These findings
are attributed to the pleiotropic effects of genes
governing phaneroptical traits on the development
and functioning of neural structures. Specifically,
dromedaries exhibiting a variable proportion of
white fur and significant iris depigmentation or
heterochromia tend to be more submissive,
potentially impairing their leadership abilities.
Conversely, darker, younger and heavier individuals
are more inclined to lead group movements (Iglesias
Pastrana et al, 2021).

Given their social nature, the presence of
conspecifics also fosters proactive coping behaviours,
which not only facilitates group training but also
enhances the comfort of the camels during collective
activities (Pastrana et al, 2021; Pastrana et al, 2024).
Understanding the social dynamics, including
intraherd social hierarchies, enables handlers and
caregivers to strategically utilise group structures in
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training sessions and routine management activities.
This approach allows for the selection of camels based
on dominance or leadership traits, depending on the
specific functional objectives (Schulte and Klingel,
1991).

Concerning the human-driven settings in
which these animals are reared for various functional
purposes, camels produce less noise and odour
compared to conventional livestock, thereby
enhancing the sensory experience of visitors at camel
facilities (Gole and Hamido, 2020). The hypoallergenic
nature of camel hair fibres may also reduce allergic
reactions among those interacting with them (Fazal-
ur-Rehman et al, 2024). Moreover, the rising demand
for camel milk, particularly among health-seeking
consumers, further underscores the appeal of camel-
assisted treatments (Gahlot and Adams, 2023).

Based on this theoretical framework, domestic
camels are gradually gaining popularity among
professional groups dedicated to developing animal-
assisted services (Kinoshita and Kaufmann, 2023;
Lidfors et al, 2023). Larsson and Brothers (2019)
conducted a survey that revealed camels have been
actively included in animal-assisted services (AAS)
in Australia, Austria, Germany and the United States
for over ten years. The study involved individuals
aged 15 to 24 and focused on educational objectives,
therapeutic riding and treatments for emotional
and cognitive conditions (autism spectrum disorder
(ASD), attention deficit hyperactivity disorder
(ADHD), depression, separation anxiety, irritability
and sadness). Results indicated improvements in
overall well-being, attention, prosocial behaviour,
physical coordination and self-esteem among human
participants. However, there is limited information
on the impact of these activities on the camels
themselves, highlighting the need for future research
to ensure their welfare is adequately assessed.

From a delimited perspective of animal welfare,
Majchrzak et al (2015) found that tourist camel rides
positively influenced camel welfare, evidenced by
decreased cortisol levels, indicating reduced stress
compared to non-participating dromedaries.

Utilitarian principles in CAS

This section discusses the potential utilitarian
fundamentals and functional objectives of CAS
to guide health and education professionals,
as well as AAS practitioners, in recognising the
diverse therapeutic, educational and recreational
contributions of camels. It is important to note that
no single form of AAS is universally superior for
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specific groups; individualised assessments are
necessary to determine the appropriateness of assisted
services for each person. The effectiveness of AAS
is multifactorial and varies based on the specific
context of its application. While an activity may
focus on a particular objective, it also requires other
important participant skills due to the surrounding
environment. A thorough analysis and evaluation of
each activity can uncover additional requirements,
including motor, cognitive, social, communication,
emotional regulation and sensory skills.

Camel-assisted treatment (CATXx).

Functional potentialities associated to patients’

familiarity with camels

A. Novelty: In regions where camel breeding is
still emerging, these animals may be perceived
as unique or exotic, capturing the attention
of patients more effectively. The distinctive
characteristics and size of camels can engage
patients” interest, reducing disengagement
during therapy and fostering trust. This, in turn,
can help improve social interaction skills with
unfamiliar elements (Allison and Ramaswamy,
2016; Heidicke, 2021).

B. Exposure: The exotic appearance of camels
may initially intimidate patients, especially
those with anxiety disorders (Firmin et al, 2016).
However, camel-assisted treatment sessions can
provide a controlled setting where patients are
gradually exposed to anxiety-inducing stimuli
under the guidance of trained therapists. This
exposure, combined with emotional regulation
techniques, may help patients manage their
anxiety. Interestingly, some patients may even
experience unexpected relaxation around camels,
possibly due to the lack of preconceived negative
preconceptions.

C. Recognition and flexibility: For individuals familiar
with camels, these animals can facilitate better
communication, encouraging self-expression and
dialogue. Familiarity with camel body language,
facial expressions and vocalisations also enhances
patients” ability to recognise the emotional states of
others, thereby promoting socialisation (Alwahaibi
et al, 2023; Ramadan et al, 2018; VanFleet et al, 2015;
Volodin et al, 2022). Patients also learn to interpret
subtle cues such as avoidance behaviours and are
encouraged to develop flexible thinking, adapting
to changing situations and recognising when to
withdraw from uncontrollable circumstances
(Kaufmann et al, 2019).
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Fig 1. Illustrative scenes of camel-assisted treatment programmes, showcasing therapeutic interactions between camels
and participants (a) A therapeutic session for individuals with functional diversity using wheelchairs, with the
camel in sternal recumbency, facilitating accessibility (OHenrik Megller); (b) Two participants brushing a camel
in sternal recumbency as part of a sensory and therapeutic interaction (©Malin Larsson); (c) An instructional
activity teaching participants how to handle camels, focusing on developing confidence (©Green Chimneys
Farm and Wildlife Centre/Sam and Myra Ross Institute).

for animal-assisted treatment sessions targeting
individuals with ASD or ADHD.
Functional potentialities associated to the camel
morphology/size and locomotion
A. Sternal recumbency: When camels lie in sternal

Functional potentialities associated to camel social

behaviour

A. Non-demanding socialising: Camels, while
needing social connections, do not always engage
in direct interaction unless for specific purposes

like reproduction or dominance (Mohammed et al,
2020). Their ability to maintain well-being through
passive cohabitation (Heidicke, 2021; Kikusui et al,
2006) can be advantageous for individuals with ASD,
who may struggle with forming social connections
and experience distress in isolation. The presence
of camels offers a therapeutic opportunity for ASD
patients to experience social engagement without
pressure, potentially easing feelings of isolation and
encouraging gradual interaction (Beetz, 2017).

. Calmness: Camels naturally display a calm
demeanor in non-threatening environments, an
evolutionary trait linked to energy conservation.
This innate calmness, paired with the intriguing
nature of camels, makes them suitable candidates
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recumbency (with their chest and abdomen on
the ground), their necks position their heads at a
height similar to that of a medium-sized human.
This posture reduces the perceived threat of the
camel’s size and minimises the risk of sudden
movements (Niehaus, 2022), making interactions
safer, particularly for patients developing social
skills and confidence. It also facilitates secure
engagement for individuals with physical
disabilities, such as wheelchair users (Fig 1).

. Humps: With the animal in sternal recumbency,

the hump(s) can serve as an additional support
mechanism for improving postural control.

. Size: The substantial size of camels may facilitate

nonverbal communication between the patient
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Fig 2. Representative images of camel-assisted education programmes, depicting educational sessions where camels
are integrated as part of the learning process (a) A session on safe camel handling techniques, promoting proper
interaction with the animals (©Green Chimneys Farm and Wildlife Centre/Sam and Myra Ross Institute); (b)
A group camel handling activity, emphasising the importance of cohesion and coordination (©Doug Baum);
(c) An environmental education session using camels as model animals with primary school children (©Ursula
Schulz); (d) A specific moment from an environmental education programme, where the instructor explains
the unique callosities of camels, highlighting their adaptations (©Carlos Iglesias Pastrana).

and the animal, which could be particularly useful
in crafting treatment programmes for narcissistic
personality disorder (Abrams, 2013).

. Empowerment: Interacting with and managing
a large animal like a camel, under professional
guidance, can help boost self-esteem. Patients
are given specific tasks and recognised for their
bravery, which fosters empowerment (Fig 1)
(Granger and Kogan, 2000). These experiences
can help socially excluded individuals overcome
feelings of marginalisation through meaningful
engagement with the animal.

. Locomotion: The camel’s unique four-beat gait

mirrors natural human pelvic movement, making

it beneficial for physiotherapy (Ni, 2020). However,

difference between Bactrian and dromedary camels

impact therapeutic riding experiences:

a. Dromedary camels offer varying stability
depending on seating position, though
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there is a lack of studies on optimal saddle
configurations.

. Bactrian camels provide greater stability to

the rider due to their two humps. In addition,
riding between the humps of a Bactrian camel
allows direct contact between the rider and
the camel’s soft and warm fur, which might
have a therapeutic impact. Furthermore, when
riding a Bactrian camel, the cranial hump can
assist patients in developing visual orientation
and offer tactile stimulation to the hands, arms
and upper trunk, as well as the caudal hump
may provide support and stimulation for the
patient’s back, promoting improved movement
symmetry.

Other indirect avenues

Although, research in this area is still in its

early stages, preliminary findings suggest a potential
therapeutic benefit of camel milk for patients with
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Fig 3. Scenes from camel-assisted support programmes (a) An interaction between an elderly individual and a camel in
sternal recumbency, designed to foster emotional connection and provide comfort (OHenrik Mgller); (b) Camels
during a nursing home visit (©Doug Baum); (c) Camel trekking activity, which offers participants both physical
engagement and emotional support, emphasising the therapeutic benefits of outdoor experiences with camels

(©Doug Baum).

ASD. According to scores on the Childhood Autism
Rating Scale (CARS) and the Social Response Scale
(SRS), individuals with ASD who consume camel
milk demonstrate significant improvements(Adams,
2013; Adams, 2019; Al-Ayadhi and Elamin, 2013; Al-
Ayadhi et al, 2015). Further investigation is strongly
recommended to enhance understanding of the effects
of camel milk on neurological disorders.

Camel-assisted education (CAE)

A. Meeting strangers and self-reflection: Preparing
for camel interactions involves familiarising
oneself with the animal through activities like
trekking and grooming. Participants learn to
bond with the camel by securely fitting gear and
interacting through gentle touch and verbal cues
(Fig 2). Emphasising calmness and empathy fosters
self-reflection and encourages kindness towards
others (Altschiller, 2011; Heidicke, 2021).

B. Trust in strangers (humans and animals): For
many, interacting with a camel may be a first-time
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experience, requiring trust in the camel handler’s
guidelines and the animals themselves to ensure a
safe interaction (Fig 2) (Altschiller, 2011; Heidicke,
2021).

. Listening and following instructions: Given

their size and strength, camels can pose risks if
not handled correctly. Camel handlers need to
emphasise safety protocols, making it crucial
for visitors to pay attention to grasp the safety
instructions (Fig 2) (Altschiller, 2011; Heidicke,
2021).

. Responsibility and self-efficacy: Engaging in

tasks such as grooming, cleaning and feeding
camels may help participants develop a sense of
responsibility and empathy (Altschiller, 2011).

. Group work: Camelback riding is typically done in

groups to prevent undesirable reactions in camels
due to anxiety from being separated from their
conspecifics. Additionally, camels are accustomed
to walking in a caravan (Riemer and Forster, 2021).
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This reinforces the importance of group cohesion
for safety and enhances the overall experience (Fig
2) (Altschiller, 2011).

F. Environmental and cultural education (Heidicke,
2021; Irwin, 2010; Khan et al, 2003): Camels can
serve as effective models for environmental
education in several ways (Fig 2):

a. Environmental adaptations: Teaching about
camels’ adaptations to arid environments,
including water conservation and heat tolerance.

b. Habitat conservation: Raising awareness about
conserving the ecosystems where camels thrive.

c. Sustainability: Promoting sustainable resource
use for communities that rely on camels for
transportation and food.

d. Local culture and traditions: Exploring
the socio-cultural significance of camels in
communities, as well as their historical roles,
such as their importance on the Silk Road.

Camel-assisted support programmes (CASP)

Animal-assisted support programmes extend
beyond entertainment, aiming to improve the
physical and emotional well-being of participants in
various settings:

A. Guided visits: Offering camel-guided visits
to geriatric homes, hospitals, or prisons may
introduce a multisensory experience that breaks
the monotony of long-term stays. The presence of
camels stimulates socialisation, encourages gentle
physical activity and evokes positive emotions,
improving overall well-being (Fig 3).

B. Camel trekking tours: Camel trekking tours,
set in rural environments, allow participants to
reconnect with nature and unwind from daily
routines. The calming, rhythmic motion of riding
a camel further promotes relaxation (Fig 3).

Ethics and safety of CAS

The implementation of CAS requires careful
consideration of ethics and safety, ensuring proper
management of both human participants and camels.
CAS must adhere to established standards, set clear
objectives and well-defined measurable outcomes
in areas such as health, well-being, or education, be
subject to regular oversight and be conducted by
professionals with proper training.

Key points include:

1. Ethical considerations:

a. Activities must be conducted in a respectful
and non-exploitative manner, ensuring the
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welfare of camels and informed consent from
participants. Camels should be viewed as
co-therapists/co-workers and the human-
camel relationship should be based on mutual
respect (Clark et al, 2020).

b. Handlers must be trained to recognise signs
of stress and body language in camels,
ensuring ethical and appropriate handling
practices. Understanding signs of stress and
body language in camels is further crucial to
determine when an animal may need to be
temporarily removed from a session or retired
altogether (Brelsford et al, 2020; Murthy et al,
2015; Ng and Fine, 2019).

c. Camel handlers must have AAS-specific
training, including handling best practices,
zoonosis prevention and professional
conduct. Additionally, access to continuing
education and maintaining recognised
handling credentials are crucial to ensure that
handlers stay updated on best practices and
standards, fostering a safer and more effective
environment for all participants (Kerulo et al,
2020; Linder et al, 2017; Stewart, 2014; Stewart
et al, 2013).

d. Animal-assisted service teams and facilities
should be submitted to thorough and regular
evaluations to assess their competences to
remain in these activities (Binfet and Hartwig,
2019; Kerulo et al, 2020; Murthy et al, 2015;
Serpell et al, 2020).

2. Safety considerations:

a. The physical, mental and emotional safety
of human participants, especially those
in vulnerable situations, must be ensured
through clear communication (e.g.,
information about the nature of the activities,
potential risks and expectations) and
personalised activities (American Veterinary
Medical Association, 2024).

b. The safety of camels is equally important.
To provide camels with adequate training,
routine care and rest periods, camels should
be closely and routinely monitored for signs
of stress or discomfort (Benaissa and Iglesias
Pastrana, 2024; Hamad et al, 2022), ensuring
that they are not placed in situations that
could cause them undue stress or harm and
guaranteeing that equipment like saddles or
harnesses fits properly.
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c. Facilities should be well-designed and
maintained, adhering to animal welfare
regulations and public safety guidelines
and accommodating participants’ needs
(e.g., ramps, wide doorways and adaptable
equipment for individuals with various
disabilities) (American Veterinary Medical
Association, 2024).

d. Involvement of veterinarians in the planning
and maintenance of CAS programmes is
crucial for ensuring adequate hygienic
maintenance to minimise the risk of exposure
to zoonotic pathogenic agents and prevent the
dissemination of diseases (Boyle et al, 2019).

Actually, one of the primary challenges in
maintaining a high level of animal care in CAS
may be the availability of veterinarians with
specialised knowledge about camels, particularly
in new ‘camel countries’ (i.e., the nations where
camels have been recently introduced and are
contributing to the diversification of the livestock
industry, especially in Western regions), where such
expertise is often limited. Veterinarians involved
in CAS programmes must not only possess general
animal health knowledge but also be well-versed
in camel-specific management strategies, including
environmental adaptations. This is especially relevant
when designing CAS programmes in areas with
climate conditions that differ significantly from the
camels’ native habitats. Environmental factors such
as temperature and humidity levels have a substantial
impact on camel’s thermal comfort. Inadequate
housing systems can exacerbate health risks, further
emphasising the importance of veterinary expertise
and proper facility design to meet camels’ specific
climatic requirements (Faraz et al, 2024).

3. Recommendations for selection and training of
camels participating in CAS:

a. Camels selected to participate as co-therapists
or co-workers in CAS with different groups
and functional objectives should be adult,
ideally socially mature and carefully selected
based on their temperament, health status,
physical constitution and ability to adapt
to different environments (Fredrickson-
MacNamara et al, 2006; Linder et al, 2017;
Murthy et al, 2015; Winkle et al, 2020).

b. For animals with partially unknown life
histories, such as camels acquired from
circuses, thorough ethological evaluation
is crucial to determine their suitability for
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AAS. Previous and unknown events in the
animal’s life could condition the occurrence
of unwanted/altered reactions to stimuli.
This evaluation should assess the camel’s
behaviour towards humans, reactions to
sounds and movements, interactions with
other camels and responses to commands, as
well as signs of stress and escape behaviours.
Additionally, it is essential for animal
handlers to receive proper training and
supervision to ensure safe and responsible
interactions, with a solid understanding of
camel behaviour and welfare to anticipate
and mitigate potential hazards during
activities.

c. An ethical training approach should combine
both positive and negative reinforcement
to enhance camels’ adaptability and
behaviour. For positive reinforcement, it
is crucial to strike a balance by using food
rewards judiciously and intermittently,
while also incorporating other forms of
positive reinforcement, such as verbal praise
or tactile rewards, to maintain motivation
without creating dependency solely on
food. In the case of negative reinforcement
(e.g., utilisation of a lead rope and apply
gentle tension to guide the camel, promptly
releasing pressure as soon as the camel
begins to move), its ethical use is essential to
ensure the safety of the camels and humans
involved. To gain a further, comprehensive
understanding of the fundamental principles
for managing and training camelids, we can
refer to a dedicated methodology known as
CAMELIDynamics (Bennett, 2022).

Evaluation of CAS

Programme evaluation involves investigating
the outcomes of AAS to assess their merit, value, or
success in producing desired changes (Ballesteros,
2001). Key evaluation concepts include efficacy,
effectiveness and efficiency (Echeburta and Corral,
2001; Gonzalez, 2019; Seligman, 1995). Additionally,
important points to consider are utility, viability,
addressing social needs and precision (Chen, 2010).

Before evaluating CAS, a thorough need
assessment is essential to identify the target
population, understand their specific challenges and
determine how CAS can effectively address these
needs. A systematic approach to CAS evaluation
includes the following steps:
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1. Programme design and implementation: Begin
with a detailed assessment of the programme’s
design and implementation. This includes
evaluating the selection and training of camels,
the structure of the CAS, the qualifications of
facilitators and adherence to established ethical
standards and best practices.

2. Outcome measurement: Employ a variety of
outcome measures across physical, psychological
and social domains to gauge the impact of CAS.
This includes changes in emotional regulation,
social interactions, physical functioning and overall
quality of life. Utilising standardised assessment
tools for both quantitative and qualitative records
ensures a comprehensive understanding of
programme outcomes. Additionally, measuring
the well-being and behavioural changes of camels
provides a holistic view of the programme’s impact.

3. Data analysis and interpretation: Rigorous
analysis of data is crucial for drawing meaningful
conclusions. Both quantitative and qualitative
statistical analysis (Pandey et al, 2024) offers a
comprehensive understanding of AAS effects,
guiding future programme refinements and
research directions.

4. Participant feedback: Gathering participant
feedback is integral to the evaluation process.
Surveys, interviews and focus groups can yield
valuable insights into perceptions of programme
efficacy, satisfaction and areas for improvement.
Feedback from camel handlers, clients,
parents, family members, teachers and school
administrators can provide a broader perspective
on the programme’s effectiveness and operational
challenges.

5. Long-term follow-up: Evaluating the sustainability
of outcomes over time is critical for assessing
the lasting impact of CAS. Long-term follow-up
enables tracking of participants’ progress beyond
the CAS period, identifying potential challenges
or relapses. Incorporating long-term monitoring
of both participants and camels ensures sustained
benefits from the service and allows for timely
addressing of any emerging issues.

The calm demeanor and social intelligence
of camels suggests that these animals can create a
supportive and calming environment for human
participants in AAS. Their ability to work as a
team in challenging conditions further highlights
their adaptability to therapeutic settings, where
cooperation and attentiveness are vital for achieving
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successful outcomes.

Potential benefits from camel-assisted services
(CAS) include various advantages for human patients
and the camels themselves. For human patients,
physical benefits may involve improved balance,
muscle strength, coordination, postural control,
increased range of motion and stimulated sensory
integration. Psychosocial benefits can lead to better
socialisation, enhanced self-esteem, self-confidence,
self-discipline and self-efficacy, along with improved
cognitive abilities (attention and concentration)
and reduced anxiety and stress. Educationally,
participants can develop camel-handling skills
applicable in other contexts and gain knowledge of
animal care, environmental stewardship and cultural
sciences.

For camels, involvement in CAS may enhance
their physical health through increased activity,
provide mental and emotional enrichment to combat
boredom and reduce stress and ensure they receive
dedicated attention and care from their trainers and
caregivers, promoting their overall well-being.

While CAS is an emerging field, there is a
pressing need for further scientific research to validate
their long-term efficacy, effectiveness, efficiency and
sustainability.

Animal, camel and human health professionals,
alongside education specialists, are uniquely
positioned to contribute to CAS initiatives.
Expertise of those delivering community services
and supporting the scientific evaluation and
documentation of both the benefits and potential risks
associated with CAS is crucial.
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ABSTRACT

Study was conducted to evaluate extent of incorporation of Salvadora oleoides leaves on growth and nutrient
utilisation in the diet of camel calves. Feeding trial of 60 days duration was followed by digestibility trial of 7 days
duration. Twelve growing female camels having similar age (1-2 years) and body weight were selected and distributed
randomly into three groups of four each (Ty, T, and T). T group received basal roughage diet containing crop residues
of groundnut (Arachis hypogea) and guar (Cymopsis tetragonaloba) in equal proportions. Treatment groups T, and T3
group were provided basal roughage along with 5% and 12.5% Salvadora oleoides leaves (on dry basis). Live weight,
ADG, nutrients intake, rumen fermentation and haemato-biochemical parameters were monitored. Observations
revealed no significant change in live weight change and digestibility of dietary nutrients. However, significant effect
was observed with respect to protozoal numbers; concentration of NH3N, total nitrogen and total VFA concentration.
Results indicated that intake of dry matter, organic matter and crude protein significantly (P<0.01) improved when
supplemented at 5% level. However, digestibility of nutrients, haemato-biochemical parameters, water intake and
faecal pellet attributes of animals were not affected. Salvadora oleoides leaves can be used as a cheaper feed resource
at a level of 5% of diet due to its availability in the arid region wherein it can be pruned and fed as fresh or in dry
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form without any adverse effect.

Key words: Camel calves, Salvadora oleoides leaves

Camel, a unique animal species of desert
ecosystem is adapted to sustain on a variety of feeds
and fodders like grasses, tree leaves, crop residues
and agro-industrial by products (Nagpal et al, 2002).
The feeding system involving conventional forages
seems inadequate and thus, it is imperative to use
other non-conventional resources like leaves from
trees and bushes as they form substantial biomass
and could be of potential use in animal feed industry.
A good and less expensive supply of protein and
minerals is provided by trees leaves (Moyo et al,
2012; Sahoo and Sawal, 2021). Salvadora oleoides found
in the dry arid regions of India (Khatak et al, 2010),
locally known meetha jal, bada jal, pilu etc; it has
immense ecological, economical as well as ethno-
medicinal value. Salvadora with its remarkable
drought resistance and high nutritional value, stands
out as an excellent fodder option for animals in arid
regions. Studies consistently show improvements in
growth performance, milk production, digestibility,
nutrient utilisation and overall health in animals fed
with Salvadora persica leaves highlight the plant’s

utility in enhancing livestock productivity and
sustainability in challenging environments (Priyanka
et al, 2024). Leaves are bluish green and have leathery
appearance (Garg et al, 2013), they have been found
to contain a variety of chemical components including
carbohydrates, alkaloids, steroids, glycosides,
saponins, tannins, triterpenes, mucilage, lipids and oil
(Arora et al, 2015). It also possesses anti-inflammatory,
analgesic, antiulcer, anthelmintic, antibacterial and
antifungal properties (Arora et al, 2015). Feeding
experiments in cows have revealed 12% increase
in milk yield and improved milk fat content by
1.5% indicating salvadora could enhance both the
quantity and quality of milk produced (Khan et al,
2016). Ahmed et al (2017) reported 18% increase in
milk production in buffaloes; additionally, there was
improvement in the overall health and body condition
of the which was attributed to the higher nutritional
content of the Salvadora persica foliage. El-Shaer and
Tawfik (2020) identified the anthelmintic properties
of Salvadora persica, noting a significant reduction in
parasite load and improved health and weight gain
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in treated camels. The present study was done with
the objective to evaluate nutritional value of Salvadora
oleoides and extent of utilisation in the diet of camel.

Materials and Methods

Twelve growing female camels of similar body
weight and age (1-2 years), uniform conformation
was selected from camel herd of ICAR-NRCC,
Bikaner and randomly distributed into 3 groups
of 4 each and fed experimental diets for 60 days
followed by 7 days digestibility trial. The animals
were housed in hygienic, well-ventilated shed with
sandy floor, asbestos roofing, equipped with mangers
for individual feeding. Incorporation of fresh leaves
of Salvadora oleoides was assessed on the basis of
palatability, intake of nutrients, body weight change
and practical nutritional worth. Rumen fermentation
attributes i.e. ruminal fluid pH, ammonia nitrogen,
total nitrogen and TCA precipitable nitrogen, total
protozoal count and total volatile fatty acid were
estimated. Blood samples were also collected by
jugular venipuncture and estimated for haemato-
biochemical parameters to ascertain physiological
health status of animal.

The camels were given prophylactic dose of
anthelmintic and allowed to acclimatise for a period
of one month prior to conduct of the experiment.
Control group Tp received combination of Guar
and groundnut crop residue (1:1) was replaced with
Salvadora oleoides leaves at 5% (T,) and 12.5% (T3)
group (on dry basis).

Feeds offered, residues and faeces collected
during the study along with leaves of Salvadora
oleoides and Salvadora persica were analysed as
per AOAC (2016). Phytochemical fractions were
evaluated in different plant, viz. Total phenols
(Hagerman et al, 2000), non-tannin phenolics by
Folin-Ciocalteu method (Makkar, 2003) and saponin
(Hiai et al, 1976).

The rumen liquor pH was estimated using
digital pH meter, ammonia nitrogen content was
estimated by Conway diffusion disc method
(Conway, 1962). Rumen liquor was analysed for
total nitrogen and TCA precipitable nitrogen by
Kjeldahl procedure (AOAC, 2016). Total volatile fatty
acid concentration was determined using Markham
apparatus (Barnett and Reid, 1957). Haemato-
biochemical parameters were estimated to ascertain
physiological status of camel. Data generated during
the studies was analysed by using randomised block
design (Snedecor and Cochran, 1994).
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Results and Discussion

Evaluation of both the available species of
Salvadora revealed that Salvadora persica contained
higher ether extract, total ash, acid insoluble ash,
lignin content whereas it contained, lower organic
matter, protein NDF and ADF and Calcium though
phosphorus content was similar among species.
Chemical composition of the feeds consumed by
the animals (Table 1) revealed that the basal feeds

Table 1. Chemical and phyto chemical fractions of experimental
feeds (% DM basis).

Feed stuff Groundnut| Guar Salva.dom Sulvat'iom
chara* | chara** | oleoides | persica

DM 91.28 90.58 32.02 34.7

OM 91.25 90.2 82.71 78.78

CP 8.51 7.13 10.91 10.29

EE 0.976 1.15 12 1.85

TA 8.75 9.80 17.28 21.21
NDF 47.7 47.00 31.2 25.6
ADF 35.80 37.00 17.2 14.8

ATA 1.91 2.30 6.24 10.72
Lignin 4.50 6.00 1.6 2.6
Ca 1.68 0.89 8.80 7.5

P 0.52 0.17 0.65 0.63

Phytochemical fraction
PO]YTI;’JIZL()IS 138 065 | 387 3.89
Noptannin | 053 042 | 119 121
Total Tannin 0.38 0.09 2.85 2.86
C"Tr;‘f;r;ed 0.32 0.27 0.80 0.86
Hydrolysable | = 55 0.22 2.06 2.09
Tannin

Saponin 3.12 2.96 5.16 5.75

*Arachis hypogea crop residue, **Cymopsis tetragonaloba crop
residue, Salvadora leaves.

were high in protein content. However, Salvadora
leaves from both the species contained higher protein
than the basal feed provided, it was low in NDF and
ADF content but high in calcium and phosphorus
content compared to groundnut and Cymopsis
tetragonaloba crop residues. Relative to crude protein
content observed in the present study, higher protein
content has been reported earlier (Chaudhary, 2015).
Variation could be due to season of sampling or
leaves maturity. Higher content of total phenols, total
tannin, condensed tannin and hydrolysable tannin
have been reported in Khejri (Prosopis cineraria) leaves
and Pala (Zizyphus nummularia) leaves which are
also used for animal feeding in arid regions (Kumari
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et al, 2023). However, the cultivated legume crop
residues contained lower quantities as tree forages
accumulate more phenolic constituents as a defense
mechanism against browsing by herbivores (Salminen
and Karonen, 2011).

Dry matter intake in the treatment groups
(Table 2) was observed to be higher in T, which
decreased in T3 which could be due to presence
of fresh leaves in the form of soft twigs. However,
DMI and OMI were observed to be similar when
expressed on metabolic body size. Dry matter
consumption (kg/d) was lower (P<0.05) in
camels fed 12.5% tree leaves as compared to T,
group which might be attributed to the effect of
tannins on voluntary feed intake. Similar findings
were reported by Olafadehan et al (2014). Crude
protein intake improved significantly (P<0.05) with
increase in Salvadora oleoides leaves in the diet due
to supplementation of leaves with higher protein

Table 2. Effect of feeding salvadora leaves on DMI and
digestibility of nutrients.

Attributes Tq T, T3 | SEM [P value
Initial weight (kg) | 366.52 | 371.0 | 370.32 | 17.5 | 0.987
Final weight (kg) | 385.97 | 3915 | 390.12 [ 18.27 | 0.963
Daily gain Kg/d | 0.324 | 0.343 | 0.330 | 0.031| 0978

DMikg/d | 6.17a | 627b | 6.19a |0.015| 0.001
DMI kg/100kgBW | 1.70 | 1.69 | 171 |0.010| 0672
DMI g/kgW0.75 | 7429 | 7440 | 7540 |0317] 0316
OMI (g/kgW0.75) | 66.49 | 6653 | 67.43 |0.250 | 0.242
CP Intake (kg/d) | 04872 | 0.497° | 0.512¢ [ 0.003 | 0.000
Cig“,?éf%g/ 5.90° | 589 | 618 |0.048| 0.002
Water intake L/d | 24.90 | 27.05 | 29.10 | 0.822| 0.104

X‘;altgéﬁgtgl‘j\e] 677 | 718 | 827 0372 0.253
Watlféx(tf;(; L/ 1 030 | 032 | 033 |0.007| 0.128
Digestibility of nutrients (%)

DM 61.00 | 6439 | 62.17 | 0.946 | 0364
oM 6345 | 65.02 | 62.82 | 1.371| 0828
cp 6715 | 69.26 | 68.61 | 0.665 | 0.455
EE 49.04 | 53.90 | 5281 | 1.116 | 0.180
NDF 41.18° | 32.55% | 30.32a | 1.706 | 0.006
ADF 3159 | 29.10 | 28.76 | 0.726 | 0.236
TCHO 5272 | 48.03 | 46.87 | 1.613| 0320
DCP 530 | 604 | 585 |0.19| 0.299
TDN 5920 | 5637 | 55.77 | 1.516 | 0473
NR 1019 | 846 | 868 |0454] 0255

Figures bearing different superscripts differ significantly,
(P<0.05), (P<0.01).
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content. The findings of present investigation
regarding CPI was in accordance with earlier
observations on neem leaves in the diet of goats
(Dida et al, 2019). Water consumption was observed
to improve with supplementation of Salvadora leaves
though the differences were not significant.

Digestibility of Nutrients and Nutrient Intake

Live weight of animals was observed to be
similar among the groups at the beginning and at end
of 60 day feeding trial. Change observed was similar
among groups reflecting diet had a insignificant
effect on the growth of calves. Studies on impact of
Salvadora persica as fodder in goats fed 25% and 50%
salvadora showed an increase in average daily weight
gain by 15% and 22%, respectively, relative to control
reflecting that incorporating Salvadora persica leaves in
the diet significantly enhanced growth performance in
goats (Ali et al, 2012).

Digestibility of nutrients (Table 2) indicate
that dry matter, organic matter crude protein, ether
extract it improved at 5% level of inclusion however
at higher levels the advantage faded off. Digestibility
of NDF decreased significantly in T, and further in Tj,
similar trend was observed with respect to ADF and
total carbohydrates. DCP intake improved at 5% level
of inclusion; however, it decreased when Salvadora
leaves was incorporated at higher level, whereas TDN
content decreased in T, and further in Tj reflecting
energy utilisation was affected due to incorporation
of leaves in the diet. Evaluation of nutritional worth
revealed that DCP content in the diet improved with
supplementation of Salvadora leaves at lower level
of 5%; however, TDN content reduced marginally at
T, and incrementally in T3 reflecting energy available
in the diet was not efficiently utilised. Contrary to the
present finding digestibility dry matter, crude protein
and crude fibre improved significantly in goats fed
Salvadora leaves and found that 20% and 40% of diets
Rahman et al (2015). Weight of the faecal pellet (Table
3) was observed to be higher in the supplemented
groups and density of faecal pellet decreased though
the observations were non-significant. Length was
observed to be similar but the diameter increased
reflecting increase in size. Considering higher intake
of DM; DM voided and its retention was less in Tp
which reflected better digestion then in other groups.
Though the digestibility values in the present study
were observed to be similar, it could be inferred that
at a low level of 5% of the diet, supplementation of
salvadora leaves supports better utilisation of dietary
protein and energy as well.
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Rumen Fermentation Pattern

Protozoal numbers (Table 4) decreased
incrementally (P<0.05) with increase in salvadora
leaves in the diet of camel calves possibly due to
defaunating action of the leaf metabolites. Mean
values of pH were found to vary among treatments,
however, no trends could be inferred as they were
statistically similar among treatments. Singh et al
(2011) studied effect of tannin rich Pakar (Ficus
infectoria) leaves in goats and observed no difference
in pH of rumen liquor of both the groups. Ammonia
nitrogen in the present study was decreased in T,
but partly recovered in T3 suggesting that it was
utilised in T for microbial protein synthesis which is
evident from the TCA nitrogen concentration, whereas
higher levels might have suppressed rumen function.
Vaithiyanathan et al (2007) assessed the effect of
feeding different levels of tannin-containing Prosopis
cineraria leaves in lambs and kids and observed lower
ruminal ammonia nitrogen. Total nitrogen content

Table 3. Different attributes of faecal pellets in different
treatment groups.

Attributes Ty T, T; | SEM [P value
Faecal pellet 175 | 1.95 | 1.89 [0.092| 0.706
weight (gm)
Faecal pellets

2942 | 3552 | 35.03 [2.390 | 0.558

volume (cm?)

in the rumen liquor was observed to increase at
low level of supplementation, however, at higher
level of supplementation it was further decreased
which could be due to decrease in microbial activities
contributing to the solubilisation. NPN content was
marginally higher at low level of supplementation but
were statistically similar among groups.

Haemato-Biochemical Attributes

Haemato-biochemical attributes (Table 5) were
recorded at the beginning and after 4 fortnights of
feeding of experimental diets. Haemoglobin content
in all the treatment groups was observed to be higher
after feeding in 4 fortnights; however, differences
among the groups due to diet were not evident.
Similar observations were recorded on feeding
of phytochemical rich diets containing Prosopis
cineraria / Zizyphus nummularia leaf containing diets
(Poonia et al, 2022). Similar results were observed
for packed cell volume (%). Differences were not
observed due to period and treatment in the values
of Mean Corpuscular Haemoglobin. Glucose content
marginally improved after 4 fortnights however,
difference due to treatment were not evident. SGOT
values decreased with supplementation before

Table 5. Effect of feeding Salvadora oleoides leaves on blood
biochemical profile.

Density (gm/cm?) | 0.0581 | 0.0555 | 0.0567 | 0.001 [ 0.626 Attributes |Fortnight| T, | T, | T5 |sem| ©
value
Faecal pellet length
(cm) 249 | 252 | 248 [0.061| 0971 Haemoglobin 0 565 | 83 | 845 | 0336 | 0766
(g/4dl) 4 122 123 | 14 [0.639]0.136
dEaecal pellet 395 [ 420 | 406 [0.065| 0315 &
iameter (cm) Packed Cell 0 258 | 262 | 26.8 | 1.117 | 0.819
DM intake 6.17a 6.27b | 6.19a | 0.015] 0.001 Volume (%) 4 3742139151 4057 | 1.42 10336
DM voided 2.48 2.07 2.35 0.091 0.164 0 12.40| 12.13 | 12.04 | 0.235 | 0.551
DM retained [ 3.69 | 418 | 3.82 |0.098 | 0.092 MCH (pg/cel) 11573 T12.85 | 0002 | 0.305
Fliig%e;) lzle)zgilglg).different superscripts differ significantly, Glucose (mg/ 0 90.75| 895 [107.75] 4.514 [0.189
dl) 4 ]96.75[102.25|110.75| 2.926 [ 0.141
Table 4. Rumen fermentation pattern in camel calves 0 75211 66.02 | 60.50 | 3.260 | 0.182
supplemented Salvadora oleoides leaves. SGOT (1U/dl) , . . . .
4 [69.46| 84.13 | 80.40 | 7.827 | 0.766
Attributes T T, T; | SEM [P value 0 56151 922 | 871 0493 [0.889
SGPT (1U/dl ' ' ' ' '
T‘éﬁ"llnir‘(’tfggf;al 6.70° | 5.722b | 5182 |0.284 | 0.059 (1u7dh 4 896 | 7.96 | 11.78 | 0.811 |0.132
oH o5 | 620 | 682 lotsl| 0538 Nﬁlrc;(; r?(l;iag ) 0 |21.25|14.75 | 16.75 | 1.368 | 0.135
TVFA (meq/dl) | 8.082 | 9.41P | 8.542P [ 0.247 [ 0.053 dl) 4 27.75(25.75 | 22.00 | 3.382 | 0.812
NH3N(mg/dl) | 5.83P | 2.332 | 4.082P | 0.583 | 0.016 Serum Protein 0 6.98 | 7.45 | 7.42 | 0.762 | 0.968
i 1
TOt?rln N}tcrl(l))gen 19.77a | 56380 | 51722 [ 1158 | 0.022 (mg/dl) 4 6.98 | 4.45 | 5.04 | 0.655|0.278
& 0 8.64 | 838 | 9.11 | 0.368 | 0.755
NPN (mg/dl) | 36.01 | 42.85 | 37.02 [1.532| 0.137 Ca (mg/dl) n 578 | 888 | 866 10373 [0.992
TCA-N (mg/dl) | 1353 | 147 | 13.76 | 0.969 [ 0.902 5 5501 222 | 200 To170 loes
Figures bearing different superscripts differ significantly, P (mg/dl) : : ' ' '
(P<0.05), (P<0.01) 4 3.73 | 429 | 3.85 | 0.195 | 0.505
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feeding, however, after 4 fortnights values improved
but differences among the groups were not observed.
Similarly, no definite pattern was observed in case
of SGPT either due to period or treatment. Blood
urea levels decreased with supplementation of 5%
salvadora leaves before and after end of 4 fortnights;
however, the values were higher after 4 fortnights
reflecting better nitrogen recycling in animals. Serum
protein was observed to be higher in the salvadora
supplemented groups though the values were
statistically similar, however, at the end of 4 fortnights,
values decreased but non-significantly. Serum calcium
and phosphorus levels were also observed to be
similar among periods and treatments; they were in
the normal range of experimentation. Non-significant
difference in values of haematological and biochemical
parameters at the start and end of trial in treatment
supplemented with 5% and 12.5% Salvadora oleoides
leaves as compared to control group. The results of
haemato-biochemical attributes are in accordance
with Dey et al (2015) and Sireesha et al (2021). Ali
and Ahmed (2019) observed enhanced health and
immunity in camels supplemented with 25% Salvadora
persica leaves, including higher haemoglobin levels
and reduced incidence of common ailments.

Conclusion

Findings of the present study corroborate
that inclusion of Salvadora oleoides leaves in the diet
of camel resulted in improvement in dry matter,
organic matter and crude protein intake. The leaves
of Salvadora oleoides can be used as a cheaper feed
resource at a level of 5% and 12.5% of the diet as it
could efficiently maintain feed intake, body weight
and rumen fermentation pattern without any adverse
effects on the digestibility and haemato-biochemical
parameters of camels but 5% level of incorporation of
Salvadora oleoides leaves proved more beneficial since
safe limits for consumption of saponins depends on
several factors such as source of saponin, type of
saponins and many others due to which it is likely
that less growth response was elicited when higher
levels of Salvadora oleoides leaves was fed. As Salvadora
oleoides tree is abundantly available in the arid region
of western Rajasthan and Gujarat, it could be utilised
as a browse species/ dietary supplement as fresh
forage/ dry leaves in the dietary of camel without
any adverse effect.
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ABSTRACT

The study was conducted to evaluate the preanaesthetic effects of two doses of dexmedetomidine (2.5 pgm
kgl and 4 pgm kg!) in combination with butorphanol (0.05 mg Kg™) and ketamine HCI (2 mg Kg'!) administered
intravenously in camels. Prospective randomised crossover experimental trials were conducted in 6 camels
divided in two groups (n=6): D1BK and D2BK based on the dose of dexmedetomidine 2.5 pgm kg and 4 pgm
kg1, respectively. Clinico-physiological parameters were recorded at T 0 (pre-administration), at induction T - as well
asatT-15, 30, 45, 60, 90, 120 and T- 180 minutes post-administration. Haemato-biochemical parameters were recorded
at 0 min (pre-administration) and at induction T- I, at T- 30, 60, 120 as well as T- 180 minutes post-administration. All
data were statistically analysed. The results revealed that the induction of anaesthesia was quicker in D2BK group
(0.99£ 0.02 min) than that in D1BK group (1.03 + 0.020 min). The duration of anaesthesia, recovery time and complete
recovery time 62.71 = 2.07, 63.71+ 2.08 and 93.59 + 1.63 min, respectively were significantly (P<0.01) longer in D2BK
group 44.61+1.37,45.64 +1.37 and 71.08 + 2.38 min, respectively than those in D1BK group. The quality of anaesthesia
and degree of analgesia were significantly better (P<0.05) in D2BK group than those in D1BK group. Rectal temperature
and blood pressure showed non-significant changes at different time intervals in both groups (P>0.05). Respiration
rate decreased significantly (P<0.05) in D2BK group. Heart rate and pulse rate decreased significantly (P<0.05) in both
D1BK and D2BK groups. Haemato- biochemical parameters showed non-significant variations during the period of
study within the group and between the groups at different time intervals (P>0.05). In conclusion, dexmedetomidine
is a clinically useful and safe to be employed as pre-anaesthetic drug in combination with butorphanol- ketamine
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anaesthesia in camels.

Key words: Anaesthesia, butorphanol, camel, dexmedetomidine, ketamine, preanaesthetic

In India dromedary camel is reared primarily
for carting, draught, agricultural operation and
transportation therefore, these are more prone
to various injuries and surgical disorders, hence
requires good anaesthesia to carry out any surgical
interventions. Use of preanaesthetic prior to induction
of anaesthesia improves the quality of anaesthesia
and also reduces the adverse effect of individual
anaesthetic agent. Dexmedetomidine is a new
generation potent alpha-2 adrenoceptor agonist with
the highest affinity for alpha-2 adrenoceptor, allowing
its application in relatively high doses for sedation
and analgesia without the unwanted vascular effects
resulting from stimulation of al receptors (Ebert et
al, 2000; Kuusela et al, 2001). Studies on safe sedative

combination of dexmedetomidine, ketamine and
butorphanol for minor procedures in dogs have
been done (Imboden et al, 2023). Opoids are the
most commonly used analgesics to supplement
anaesthetics as they have synergistic effect with the
alpha-2 agonist (Chabot-Dore et al, 2015). Butorphanol
is a synthetically derived opioid agonist-antagonist
analgesic of the phenanthrene series, with a potency
of about 4 to 7 times that of morphine (Bush et al,
2011). It provides analgesia and mild sedation but
does not depress respiratory and cardiovascular
function unless high dose rates are used (Muir,
1998). Medetomidine-ketamine and medetomidine-
ketamine-butorphanol combinations were used for
the field anaesthesia of free-ranging dromedary
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camels (Camelus dromedarius) in Australia (Boardman
et al, 2014). Sedative, analgesic, behavioural and
clinical effects of intravenous nalbuphine-xylazine
combination in camels were also studied previously
(Khalil et al, 2019). Ketamine butorphanol (Nath et
el, 2024) and ketamine, diazepam and butorphanol
were used as total intravenous anesthesia in camels
(Almubarak, 2012). Premedication, sedation and
adequate anaesthetics were suggested for camels
in field conditions. In new previous studies, it is
imperative to find a combination of preanaesthetics
and anaesthetics which can provide satisfactory
anaesthesia and muscle relaxation in camels. The
present study was therefore, aimed to investigate
pre-anaesthetic effects of two doses different of
dexmedetomidine in combination with butorphanol
and ketamine HCI anaesthesia in dromedary camels.

Materials and Methods

The experimental protocol was approved by the
institutional ethics committee of National Research
Centre on Camel (ICAR) Bikaner, India. Six adult
healthy male camels with a mean body weight of
435.38 +11.22 kg and aged 4-5 years were selected and
managed under uniform feeding and managemental
conditions. All camels were used in a randomised
crossover design with an interval of 14 days between
two treatments on same animal. Food and water were
withheld for 24 and 12 hours, respectively prior to the
experiment. The experiment was performed outdoors
in a quiet environmental condition. Camels were kept
restrained in sitting position/sternal recumbency
with both fore limbs tied together and allowed for 15
minutes to be stabilised after restraining.

The preanaesthetic effect of two doses of
dexmedetomidine! (2.5 ngm kg b.wt and 4.0 ugm
kg b.wt) were evaluated in combination with
butorphanol? (0.05 mg Kg'!) and ketamine HCI3
(2 mg Kg'!) in two groups (n=6 in each group);
D1BK and D2BK. The dose of dexmedetomidine was
standardised and selected after conducting pilot trials.
Dexmedetomidine was administered intravenously
10 minutes prior to the intravenous administration
of butorphanol and ketamine HCl in each group. The
dose of butorphanol and ketamine HCl were selected
based on earlier studies (Boardman et al, 2014: Ahmed
et al, 2015).

1. Dexmedetomidine - Dextomid (200mcg/ml), Neon
Laboratories Ltd. andheri (East), Mumbai, India - 400093

2. Butorphanol- Butodol (2mg/ml) Neon Laboratories Ltd.
andheri (East), Mumbai, India - 400093

3. Ketamine - Aneket ((50mg/ml), Neon Laboratories Ltd.
andheri (East), Mumbeai, India - 400093)
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Anaesthesia was evaluated by subjective
assessment of median scores of various reflexes.
These reflexes including relaxation of jaw, palpebral
reflex, response to intubation, response to pin prick
and bone prick as well as pedal reflex were recorded
at T-0 minute (pre-administration), at induction T
-1, at T-15, 30, 45, 60, 90, 120 and 180 minutes post-
administration of dexmedetomidine, butorphanol and
ketamine. Quality of anaesthesia was evaluated by
observing behavioural response of camel for various
reflexes based on a 0 to 3 scoring scale viz. (0): intact
(1): mild response; (2): moderate response; (3): good
response (Singh et al, 2013) (Table 1).

The physio-haemodynamic parameters
including rectal temperature (RT), respiration rate
(RR), heart rate (HR), pulse rate (PR), systolic and
diastolic blood pressure (SBP and DBP) were recorded
at T-0 minute (pre administration), at T- I (induction),
T-15, 30, 45, 60, 90 and 120 and 180 minutes post-
administration of dexmedetomidine, butorphanol
and ketamine.

Haemato-biochemical parameters were
studied in blood sample collected at T-0 minute
(pre administration) and at induction T-I, at T-
30, 60, 120 and 120 minutes post-administration
of dexmedetomidine butorphanol and ketamine.
Haematological parameters viz. haemoglobin (Hb),
packed cell volume (PCV), total leucocyte count
(TLC), total erythrocyte count (TEC), differential
leucocyte count (DLC) were estimated using
automated haemato-analyser (IDEXX Vet Test,
IDEXX Laboratories Inc. Westbrook United State).
Biochemical parameters viz. glucose, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALKP), serum urea
nitrogen (SUN) and creatinine were estimated with
the help of semi-auto analyser (LT -100, Labtech
Healthcare India Pvt Ltd) using commercial kits. The
cortisol level (ug/dL) as a stress marker hormone was
estimated using cortisol ELISA kits.

Statistical analysis

The data were presented as mean + standard
error of mean and median (Range) in parametric and
non parametric statistical analysis, respectively by
using SPSS software version 20 (IBM SPSS Statistics
20). Analysis of Variance (ANOVA) and Duncan’s
multiple range test (DMRT) were used to compare
the means at different time intervals among groups
and paired t test was used to compare the means at
different time interval with respective base values
(Snedecor and Cochran, 1994). The subjective data
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News

VISIT TO CAMP VERDE WITH NACROA

Camp Verde was a frontier post by the United States Army in July 8, 1855. It was head quarters
in 1856 for 40 camels sent by secretary of war Jefferson Davis to be adapted and used in a system of
overland communication with the west, which later proved impracticable. It was surrendered to the
confederate government in 1861 and reoccupied in 1865 by the United States Army but later abandoned
in April 1, 1869. I saw the murals at Ingram, Texas. Mural depicts the surprising arrival of camels at the
US. Army's Camp Verde in the county. These were painted on the wall of a lumber company in Ingram,
Texas. There were restaurants, post office and general stores at the site of Camp Verde showing good
memoirs of presence of camels in USA.
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letter and ethical statement declaration from the author
responsible for correspondence. It should also contain a
statement that manuscript has been seen and approved by all
co-authors. Editor and members of the editorial board are not
responsible for the opinions expressed by authors and reserves
the right to reject any material or introduce editorial changes.
Material will be accepted for publication on the understanding
that it has not been published in any other form and is not
being considered elsewhere. Any material once accepted for
publication may not be republished in any form without prior
permission of the author. Single blind peer review policy is
used for the manuscripts submitted and the quality standards
are maintained by the JCPR editorial board and by authors
who submit manuscripts for publication. A preprint PDF is
provided to the author in correspondence for verification of
contents and corrections, if any.

Ethical declarations in research form is an important
step while submitting a manuscript to the Journal of Camel
Practice and Research (JCPR). Author has to look into several
questions and statements before submission. These are listed
below:

Pre-submission considerations for authors

* Manuscript should have been read and approved by all
the authors. All the authors mentioned in the manuscript
should have agreed for authorship and it’s order. An
author consent letter, duly signed should accompany
the manuscript as per the given format (Author in
correspondence can do it). (The authorship criteria
should be based on the ICMJE guidelines.)

* Full names, institutional affiliations, highest degree
obtained by the authors, e-mail address (in some cases,
ORGIiD ID and social media handles - Facebook, Twitter,
or LinkedIn) need to be clearly mentioned on the title
page.

* The corresponding author, who takes full ownership
for all the communication related to the manuscript,
should be designated and his/her detailed institutional
affiliation (including the postal address, telephone
number, fax number, and e-mail address) should be
provided.

* In the research papers, JCPR expects a guarantor (who
could be a senior research scientist or one of the author),
he/she may be responsible for the integrity of the
manuscript (including ethics, data handling, reporting
of results, and study conduct), would communicate
with the journal if any technical clarifications related to
the manuscript are required, and would handle similar
responsibilities.

All the authors need to agree on the name(s) included
in the Acknowledgement section.

Manuscript submission related declarations: JCPR
expects authors to declare the following:

* The manuscript in part or in full has not been submitted
or published anywhere. In other words, the authors
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should ensure that the manuscript is not a duplicate
publication.

* The manuscript will not be submitted elsewhere until
the editorial process is completed.

* If any part of the manuscript contains previously
published content (figures/tables), authors should
submit a statement of permission to reproduce the
material signed by the author(s) and publishers
concerned.

* When submitting material related to commercial
products, it may, in some circumstances, be appropriate
for the author to forward a copy of the contribution to
the manufacturers before publication. This is to verify
the correctness of the contents of the section in the
manuscript that describes the new device/product.

e Authors should declare any previous or pending
publication of the manuscript’s content in any
conference proceedings, letters to journals and brief
communications, or as pre-prints on repositories.

* Authors should ensure that if the current study’s
Abstract has been published in any conferences, it
should not be under a copyright protection from the
publishers. Necessary permission should be sought for
re-using the material.

* In case the manuscript is a secondary publication i.e. it
is a subsequent republication that will be published in
two or more journals (in the same or another language),
the authors should explicitly declare this. Moreover, they
should obtain mutual consent of the journal editors
and follow the stipulated guidelines.

e If the manuscript is based on a dataset that has been the
basis of another manuscript, authors should maintain
transparency in such cases and should declare that by
an appropriate reference.

* If there is a data set associated with the manuscript,
provide information about where the data supporting
the results or analyses presented in the paper can be
accessed. Where applicable, this should include the
hyperlink to publicly archived datasets, DOI, or other
persistent identifier associated with the data set(s).

Statements of ethical approval for studies involving animals

If your study involves animals, and also if your
manuscript includes case reports/case series, you need to
provide the following:

* Authors must provide the name of the ethical approval
committee/Institutional Review Board they have
obtained consent from along with approval number/ID.

e Authors must state that written informed consent was
obtained from the owners of the animals or head of the
veterinary institutes where the research was carried out.

Declarations specific to article types

We have looked at the declarations related to manuscript
submission and when your study involves human (for example-
feeding camel milk to the diabetic human patients or autistic
patients) or animal subjects. Let us now turn to specific
article types and the declarations you need to prepare when
submitting them.

1. Clinical trials and research papers: All clinical trials and
planned research should be approved by the institutional
ethics committee and should also be approved through an
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appropriate research committee of the institute (It should
be depicted in the acknowledgement section).

2. Reviews: Reviews do not need any ethical approvals or
informed consent. However, JCPR expects that the review
should not be older than 4 decades.

3. Short Communications or Case Reports: These are rare
clinical reports or new diagnoses or a new technique (pilot

trials), usually published with or without abstract and
keywords. These article types do not exceed 2-3 pages of
the journal.

Other important declarations related to funding, conflicts of
interest, and more

Apart from the declarations we have discussed, there are
others that authors need to consider. Let us take a look at them:

1. Describing new taxa: Authors must provide relevant
documents and unique digital identifier for manuscripts
that describe new taxa or species. They should also declare
that the relevant guidelines have been followed for algae,
fungi and plants, zoological taxa, bacteria, and viruses.
Registration numbers for the new species (for e.g. from
MycoBank for fungi or ZooBank for zoological species)
should be stated in the manuscript. New virus names should
be sent to the relevant study groups for consideration before
publication in a journal.

2. Authors’ contribution: The individual contributions of
authors to the research work and writing of the manuscript
should be specified in this section; for example, who
conceived the study design, who did the data acquisition,
who performed the experiments, who did the data
analysis, who wrote the manuscript, etc. Authors should
check journal-specific guidelines to declare the authors’
contribution.

3. Acknowledgements: Anyone who does not meet the
authorship criteria, such as people who provided technical
help, institutional/department head who provided
general support, or scientific writers who assisted with
the preparation of the manuscript content, should be
acknowledged. Even if the authors have no one to
acknowledge, usually JCPR expects authors to include this
section in the manuscript and write “Not applicable.”

4. Funding: All sources of funding for the research work
and their role (if at all) in the design of the study and
collection, analysis, interpretation of data, and in writing the
manuscript should be declared. Provide the name(s) of the
funding agency/agencies along with the grant number(s).
If the study did not receive any funding, report the same.

5. Competing interests/conflict of interest: All financial and

non-financial competing interests must be declared by
the authors. Non-financial competing interests include a
declaration of political, personal, religious, ideological,
academic, and intellectual competing interests. Authors
from pharmaceutical companies, or other commercial
organisations that sponsor clinical trials, should declare
these as competing interests on submission.

Authors should declare any personal conflict of interest
including any association with consultancies; employment
details; participation in advocacy groups; stock or share
ownership, and any financial details with regard to grants;
fees; honoraria, reimbursements royalties, and any registered
patents. They should also declare any institutional conflict of
interest, i.e. if their employer has any financial interest in or
is in conflict with the subject matter or materials discussed in
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the manuscript. If there is no disclosure, add the following
statement: “No potential conflict of interest was reported by
the authors.”

It is mandatory and important that the authors declare
all the above-mentioned statements to avoid un-submission of
the manuscript. These declarations ensure ethical publication
publication of the manuscript. JCPR expects from all the authors
of manuscripts to read these practices involving transparency
and integrity in the guidelines from the webpage of www.
camelsandcamelids.com in the Instructions to Contributors
section.

Initial Checks

The JCPR staff and in-house editorial team perform an
initial quality check to identify potential issues such as:

* Competing interests

* Compliance with editorial policies and ethical standards
* Financial disclosures

* Data availability

Submissions may be returned to authors for changes or
clarifications at this stage.

Editorial Review

After completing internal checks, each new submission
is assigned to an Academic Editor (Usually Editor in Chief)
with relevant subject matter expert. The editor reviews the
manuscript against our publication criteria and determines
whether reviews from additional experts are required to
evaluate the manuscript. The Editor in Chief decides about
further handling of the manuscript by usually a member of
the Editorial Board of JCPR, but occasionally a Guest Editor is
invited to serve instead.

Peer Review

The Editor in Chief selects reviewers, whether internal
or external, based on expertise, publication history, and
past reviews, and invites them to provide feedback on the
manuscript. After agreeing to review, external peer reviewers
typically have 10 days to submit their review. The journal office
will follow up with late reviewers and keep you informed if
there are any delays. JCPR uses single-blind peer review
policy. Reviewers remain anonymous in our submission
system.

Editorial Decisions

The handling Academic Editor (Editor in Chief) or
member of the editorial board makes the final decision on each
manuscript. The time to render a first decision usually takes
2-4 weeks, but times vary depending on how long it takes for
the editor to receive and assess reviews.

The Editor in Chief considers reviewer feedback and
their own evaluation of the manuscript in order to reach a
decision. The following decision types are available:

* Reject

* Major revision
* Minor revision
e Accept

Decisions are communicated to the corresponding
author in a formal letter, along with reviewer feedback and
any other requirements from the journal office.
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Revisions

If the editor feels that your manuscript has the potential
to be published, but requires changes, you'll be invited to
revise it. Usually authors are asked to resubmit the revised
manuscript for both a major or a minor revision with in 4
weeks.

In most cases, the revised manuscript is re-assigned to the
original referee. The Editor in Chief may make a new decision
based on their own assessment of the revised manuscript and
your response to reviewers, or request additional input from
external peer reviewers.

Accepted Manuscripts

JCPR uses two levels of accept decision. When
the handling editor is satisfied with the scientific aspects
of the manuscript a provisional acceptance decision is
communicated, pending final checks for formatting and
technical requirements. Once the final requirements are
fulfilled, the journal office will send a formal acceptance and
the manuscript will move on to production.

Preparation of the manuscript: Manuscript should
be typed in Book Antiqua font size 12 using British English,
spellings and generic names of drugs. International Code of
Zoological Nomenclature, Nomina Anatomica Veterinaria,
International Code of Nomenclature of Bacteria, International
Code of Botanical Nomenclature and International Standards
should be strictly followed. All terms should be identified by
their scientific names and for easy comprehension common
terms/names can be used. Population data and geographical
distribution of camelids should invariably be avoided in
introduction, unless it is warranted. Kindly remain restricted
to the relevant subject matter of given title of manuscript only.
The review of literature should be up to the submission year of
manuscript. Kindly check every reference for its accuracy from
the relevant book, journal or through google.

Each manuscript should have the following sections:

Title page: This page should contain title of the article,
name of the department/institution where work has been done,
present postal address of each author and name of author with
email to whom reprint request should be addressed.

Running title should be short, succinct title with not
more than 45 keystrokes (characters plus spaces) in length. A
title should have the first word and proper nouns capitalised.
Species of subject is encouraged. The title should be unique.
All authors should have preferably full names (given name,
middle initial, family name). Institutions of the authors with
location should be denoted with either symbols (*, 1, 1, §, #,| |,
and ) or Roman numerals behind the author’s last name.
Affiliation should also include department, city, state, country,
and postal code.

Following is the example:
Example:

PROTEOMIC CHARACTERISATION OF SERUM
DURING THE BREEDING CYCLE IN MALE BACTRIAN
CAMELS

‘ Le Hail, Rendalai Si?, Fu-Cheng Guol, Jing Hel, Li
Y Liang Mingl, Jun-Wen Zhou®, La Ba®, Rigetu Zhao® and
Rimutu Ji?

Key Laboratory of Dairy Biotechnology and
Bioengineering, Ministry of Education, Inner Mongolia
Agricultural University, Hohhot, Inner Mongolia, China
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Inner Mongolia Institute of Camel Research, Badanjiran,
Inner Mongolia, China

3Alxa League Institute of Animal Husbandry, Alxa,
Inner Mongolia, China

SEND REPRINT REQUEST TO RIMUTU ]I email:
yeluotuo1999@vip.163.com

Abstract and Key words: A single paragraph of no more
than 2,500 keystrokes (characters plus spaces) that summarises
the results in an understandable form using statistical evidence
(P-values). Abbreviations are defined at first use in the
ABSTRACT and again in the body of the manuscript. List up
to 6 key words in alphabetical order and separated by a comma.
Capitalise only proper nouns. Do not use abbreviations. Place
the key words at the end of the Abstract.

Text: The proper text of the paper should commence
after key words. The text should be divided into sections
with headings, introduction, materials and methods, results,
discussion, tables/illustrations and references.

Introduction: The logic of the introduction is to introduce
the specificity and relevance of the topic to the readers. It
should include the objective of the work in brief and most
important related reference(s). The contents of the introduction
should be lucid showing a clear justification for conducting the
research with a stated hypothesis and objective(s) is required.
The population data of camelids and their importance should
be avoided as it is well known and is not relevant to the title in
most of the manuscripts. Authors should not write the word,
“First report” as later it is found that previous reports exist.
The rationale for the experiments should place the work into
the context of existing literature. There is NO word limit on
the section but brevity is encouraged.

Materials and Methods: Should contain details regarding
materials and brief account of procedures used. The manuscript
must include a statement of institutional animal care and use
or ethical committee, or country-specific equivalent, approval
of all animal procedures. This statement should appear as the
first item in MATERIALS AND METHODS and should specify
which publicly available animal care and use standards were
followed. A clear description of all biological, analytical and
statistical procedures is required with each section denoted
by a short descriptive title (i.e., Animals and sampling, Tests
used, Treatment, Experimental design and analysis, etc).
Materials used must include the product name and vendor at
first mention. When a commercial product is used as part of
an experiment, the manufacturer name and location must be
given parenthetically and the generic name should be used
subsequently. No ™, ®, or © symbols should be used. Sex, breed,
age, species are included in the animal descriptions. Provide
evidence of assay validation, or suitable published reference, as
well as inter/intra-assay CV, as needed. Appropriate statistical
methods should be used with experimental unit defined.
Numbers of biological and experimental replicates should
be stated. State the threshold for significance (P < 0.05) and
definition of tendency if used. In case reports, the case record
sheet should also be included in materials and methods.

Results and Discussion should be presented in logical
sequence with implications of findings about other relevant
studies. The data or information easily attainable from the tables
or graphics need not be repeated in the results. Only important
observations need to be summarised. Undue repetition of the
text from results to discussion has to be avoided. To preclude it,
depending on article, results and discussion can be combined.
In discussion only significant results should be discussed. One
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should not always stick to the term “statistically significant' data
rather biological importance or significance of any variation
should be given due importance in discussion. The section
contains the interpretation of the results. It should be clear
and concise, address the biological mechanisms and their
significance, and integrate the results into existing literature.
The Discussion may offer an interpretation that is consistent
with the data. Do not include any reference to tables and figures
or include P-values in the Discussion. Authors have the option
to create a single RESULTS AND DISCUSSION section.

Tables: Each tables should be typed on separate sheet.
Large tables should be avoided and should not exceed one
page. Each table should be numbered in Indo-Arabic numerals
according to their sequence in the text that refers to it. In the
text it should be referred as proper noun e.g., Table 1. The title
of the table should be brief and self-explanatory. Footnotes can
be included to enhance understanding ability of the contents
of the table.

Illustrations and Legends: All illustrations should
be submitted about twice the size desired for reproduction
that is 17 cm for double column or 8.3 cm for single column.
Photographs should be of good quality with adequate contrast
and high pixels. All illustrations should be referred as figures
in the text and should also be numbered in Indo-Arabic
numerals e.g., Fig 1. Legends of all these figures should be
typed on a separate sheet. Each legend should be clear, concise
and informative. A statement of magnifications or reductions
should be given where it is applicable.

Disclosures (Conflict of Interest)

The authors must disclose any actual or potential
conflicts of interest that may affect their ability to objectively
present or review research or data. A succinct statement
detailing any perceived conflict of interest is required. If none,
please indicate as such.

References: Papers in the section must either be
published or 'in press'. All references must include the DOI,
if available. Authors are encouraged to use the most recent
reference style for the Journal of Camel Practice and Research
in the reference writing. References should be arranged in
alphabetical order. Authors should not modify the title of the
references. Mention full name of the journal.

Examples of correct forms of references are given below:

Periodicals: Shawaf T, El Nahas A, Melegi A, Al
Bulushi S, Aiyan AA and Eljalli I. Investigation on biochemical
parameters of cerebrospinal fluid in camels with neurological
disorders. Journal of Camel Practice and Research. 2020;
27(2):165-171.

Wilson R Trevor. The one-humped camel in Eritrea and
Ethiopia: a critical review of the literature and a bibliography.
Journal of Camel Practice and Research. 2020; 27(3):229-262.

For edited symposium/congress/proceedings: Abdalla
HS. Camel trypanosomiasis in the Sudan. Proceedings of the
First International Camel Conference, Dubai (UAE). February
2-6, 1992; pp 401-403.

Books (Personal authors): Faye B and Bengoumi M.
Camel Clinical Biochemistry and Haematology: Springer
International Publishing. 2018; pp 275-286.

Chapter from multiauthored books: Wernery U, Kinne
J and Schuster RK. Unusual arboviruses and other minor viral
infections. In: Camelid Infectious Disorders. OIE Book. 2014;
pp 319-322.
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Thesis: Rathod Avni. Therapeutic studies on
sarcopticosis in camels (Camelus dromedarius). Unpublished
Masters Thesis (MVSc), Rajasthan Agricultural University,
Bikaner, Rajasthan, India. 2006.

Commercial booklets: Anonymous/Name. Conray-
Contrast Media. IIIrd Edn., 1967; pp 12-15, May and Baker Ltd.,
Dagenham, Essex, England.

Magazine articles: Taylor D. The Constipated Camel.
Reader's Digest. Indian Edn. RDI Print & Publishing (P) Ltd.,
Mehra House, 250-C, New Cross Road, Worli, Bombay, India.
1985; 126:60-64

News paper articles: Christina Adams. Camel milk: a
miracle cure for children with autism?. Gulf News, Published:
April 09. 2014.

Personal communication: Hall LW. Reader in
Comparative Anaesthesia, Department of Clinical Veterinary
Medicine, Madingley Road, University of Cambridge,
Cambridge, CB3 OES, England. 1995.

Reprints or Publication charges: There is no provision
for free reprints. Author or person in correspondence has to pay
INR 4500/ - (for Indian Citizens only) or US $ 450, in advance
to receive a final PDF or for 10 reprints for the year 2024.
Publication charges for colour and black and white pictures:
Author(s) has to pay publication charges of colour plates
in his/her manuscript as per the invoice provided to them.
Publication charges would be double if a manuscript is more
than 10 printed pages in length. The publication charges can be
paid into the bank account of Camel Publishing House (using
cheque, demand draft or money transfer method) or through a
payment portal given in our website www.camelsandcamelids.
com. Author(s) will be sent final pre-published PDF for
verification and corrections, if any, along with an invoice and
bank account details for making advance payment, before
publication of manuscript in JCPR.

Copyright: The copyright of the article will remain with
the owner, Dr Tarun Kumar Gahlot and will be governed by
the Indian Copyright Act.

Author Consent Letter
{Note: Kindly take print out of the Author Consent
letter form, fill, scan and send along with your manuscript.
Without Author Consent letter your manuscript will not be
considered for publication}

To

Editor in Chief

Journal of Camel Practice and Research
Camel Publishing House

Bikaner

Sub: Submission of manuscript for publication in
Journal of Camel Practice and Research reg.

Dear Sir

I hereby submit the manuscript for publication in
‘Journal of Camel Practice and Research”. I assure that this
manuscript has neither been published in any other journal
nor submitted for publication in any other journal. I also
undertake along with the other authors that present study
(on animals, human or laboratory animals, if any) was
undertaken after the prior approval of relevant country/
institutional ethical committee. I and on behalf of other co-
author(s), I declare “No conflict of interest”. I assure that
this article do not have any plagiarism. Kindly consider the
manuscript for publication in your journal. I abide all rules
and regulations of the journal. In future if any litigation
arises in this article I will cooperate with the editor to
resolve the issue. I shall accept the decision of the editor
and that would be final.

Thanking You

SIGNATURE of Corresponding Author
NAME
ADDRESS

Kindly enter the details in the following
Manuscript

TITLE:

SUBJECT:

LABORATORY/RESEARCH CENTRE/INSTITUTE:

Ethical Statement Declaration

Hereby, I /insert author name/ consciously assure
that for the manuscript /insert title/ the following is
fulfilled:

1) This material is the authors' own original work, which
has not been previously published elsewhere.

2) The paper is not currently being considered for
publication elsewhere.

3) The paper reflects the authors' own research and analysis
in a truthful and complete manner.

4) The paper properly credits the meaningful contributions
of co-authors and co-researchers.

5) The results are appropriately placed in the context of
prior and existing research.

6) All sources used are properly disclosed (correct citation).
Literally copying of text must be indicated as such by
using quotation marks and giving proper reference.

7) All authors have been personally and actively involved
in substantial work leading to the paper, and will take
public responsibility for its content.

The violation of the Ethical Statement rules may
result in severe consequences.

To verify originality, your article may be checked by
the originality detection software for plagiarism.

I agree with the above statements and declare that
this submission follows the policies of Journal of Camel
Practice and Research as outlined in the Guide for Authors
and in the Ethical Statement.

Date:

Corresponding author’s signature:
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