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From Dinector’s Desk

Winter season is very important for camel husbandry and welfare, because breeding activities are
largely limited during this period. Though camel can tolerate both extreme hot and cold climates, they
remain under stress during winters Females give birth to calf; pregnancy and lactation put additional
nutritional requirement and seek special care and attention of camel farmers. Male exhibit sexual
behaviour (Rut), their feed intake reduces significantly and they loose body weight to a great extent. In
rural areas, camel farmers prepare a special nutritional supplement using mustard oil and gur and it is
believed that supplementation of this mixture augment reproductive and productive potential of both
male and female camels. Sometimes, camel handlers particularly those handling camel driven carts,
fails to understand the changes in mental status and behaviour pattern of male camel in rut. Due to
ignorance, negligence or unethical behaviour, they are attacked by male camels and few may succumb
to fetal injuries due to camel biting in neck region. Every year, during winters sporadic reports of such
unfortunate events come into light from various parts of Rajasthan. Hence, I would like to advise camel
farmers to be attentive and tactful while handling male camel in rut.
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NRCC has been identified as one of the important tourist place of Bikaner and is included
in the tourist book. The tourist visiting the Center can see the camel of different breeds and
their behavior. A camel museum is available to apprise them of the developmental and
research aspects of the camel in the desert ecosystem. Facilities of camel riding, safari and
video/photography are available for the visitors. Camel milk parlour is a special attraction
because it vendors unique value added camel milk products like ice-cream, hot and cold
beverages. Every year thousands of Foreign and Indian Tourists visit the Center.

Disclaimer: The contents of this newsletter are purely informative in nature. Though all
efforts have been made to keep the contents of this newsletter up to date, the same
should not be construed as a statement of law or used for any legal purpose.

Announcement: Two days National Workshop on “"Immunology and its Application”
will be conducted at ICAR-National Research Centre on Camel, Bikaner, Rajasthan
from 16-17th Feb. 2023. For further details visit the website www.nrccamel.icar.gov.in
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CAMEL RESEARCH & DEVELOPMENT

Effect of feeding Cactus (Opuntia
ficus indica) in fresh form as
roughage source in the diet of Camel

drought tolerant biomass accumulator and this
can also be grown as strategic crop for
combating desertification (Sahoo et al., 2017).
The cactus cladodes are generally fed by
chopping into smaller pieces and it provides
both DM and water to the ruminant livestock.
Utility of cactus as a feed resource was
studied in camel, a desert animal to provide a
source of alternate forage biomass.

The effect of feeding fresh chopped cactus on
palatability/intake, nutrient utilization and
rumen fermentation pattern was assessed in
three months feeding trial. Twelve male
camels of similar age and body weight (430-
442 Kkg) were divided randomly into 3
treatment groups with four animals each. The
control (T1) diet consisted of groundnut straw
and guar straw in 1:1 ratio. In the other two
groups, cactus was fed at 10% (T2) and 20%
(T3) on DM basis. A digestibility trial of 6
days duration was conducted at the end of
feeding trial for assessing digestibility of
nutrients. Rumen liquor was collected on the
final day and the data generated were
analyzed statistically.

The chemical composition of cactus revealed
lower protein content than conventional
roughages. There was enhanced DM intake at
10% level of inclusion, which declined at

higher levels. This resulted in lower (P<0.05)
DM and CP intake in Tz. The water intake
declined significantly (P<0.05) with an
increase of cactus in the diet that conforms to
its high moisture content that partially met the
daily water requirement of camel. The rumen
fermentation pattern was observed to be
similar, but total protozoa count declined
significantly (P<0.05) with the increase in the
level of cactus in the diet of camel. The
digestibility of nutrients and nutritive values
were not affected, but a lower TDN intake per
kg metabolic body weight was observed in Ta.
The camels in Tz also showed lower
accumulation of body weight compared to
other two groups.

It is concluded that feeding of fresh and
chopped cactus cladodes at 10% level could
provide both feed DM as well as water to
camels in the arid climatic regions without
affecting nutrient intake and utilization, while,
beyond this level at 20% it reduced feed and
nutrient intake.

Genetic Polymorphism in TL4 gene in
Indian Camels

Blood and milk sample was collected from
treatment and control groups. Isolation of
genomic DNA and PCR amplification of TLR
4 gene coding sequences was done using self-
designed camel specific primers. The PCR
product was purified and bidirectional
sequencing of PCR products was done using
forward and reverse primers using sanger
Dideoxy chain termination method. The
forward and reverse sequences obtained were
edited manually to get a consensus sequence
using bioedit software and consensus
sequence was generated for each fragment.
The pairwise and multiple alignments of the

NRCC Newsletter | Volume 1 | Issue 3 3



different sequence patterns was done to
analyse the differences and relationship
between Indian Camels and other livestock
species. The obtained sequences were
analyzed for presence of single nucleotide
polymorphisms (SNPs) in coding regions, 5’
UTR and intronic regions. We identified one
polymorphic SNP at the position C475T in
the intron 1 region of TLR4 gene, however,
no SNPs was found in exonic regions. The
phylogenetic analysis was also done to know
the evolutionary distances between other
domestic species by neighbour joining
method using MEGA 7.0. The sequence
variation and homology analysis of TLR-4
gene coding sequences was performed using
bioedit software. The nucleotide sequences
were submitted to NCBI repository with
accession no: MT492152, MT492153 and
MT365024.
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Fig.: Sequencing chromatogram of different
genotypes at C475T SNP locus identified in
TLR4 gene intronl region.

Identification of genetic variants in 547
bpTLR4 gene fragment of was done in 32
Kachchhi and 19 Bikaneri camels using PCR-
sequence based typing (PCR-SBT) method.
TLR4 gene was found to be polymorphic in
both breeds. The polymorphism study
revealed two alleles and three genotypes (CC,
TT and CT) in all the studied breeds. The
heterozygote genotype - CT were more
predominant in the studied loci in Bikaneri as
well as Kachchhi camel population. The
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studied population was in Hardy-Weinberg
equilibrium as the observed and expected
frequencies confronted to HWE expectations.
The association of genetic variants of TLR4
genotypes with somatic cell counts and
mastitis resistance/susceptibility in Indian
camel breeds will help in screening animals
with disease resistance and susceptibility.

Camel tear can serve as a better tear

replacement fluid
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In a recent study, it was found that the camel
tear film pattern is surrounded by thick,
peripheral, homogenous layers containing
small oily droplets, particles, and tiny
branches in the tear ferning. The tear ferning
of the camel was grade 0-1, whereas the tear
ferning of human tears and Refresh Plus was
grade 1-2. The mass percentage of chloride
was highest in the camel tears. The mass
percentage of potassium in the camel tears
was greater than that in the human tears, but it
was less than that in the Refresh Plus
lubricant. From this study, it was concluded
that camel tears exhibit a better quality than
human tears and Refresh Plus lubricant do.
The presence of oily droplet-like structures at
the periphery of tear ferning suggests that
camel tear film may have a higher quality and
quantity of minerals and lubricants, which
may help the animal to avoid eye dryness.
Future work is required to investigate the
identification of the elements present in the
peripheral and central part of the tear ferning.
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Value Added Camel Milk Products
Developed for Popularization and
Commercialization by ICAR-NRCC,
Bikaner

In pursuits of transforming camel into a milch
animal and in view of beneficial properties of
camel milk for human health, there had been
continuous efforts by the Centre in promoting
and popularizing camel milk as health drink
among general public through development of
different value added camel milk products.
Following value added camel milk products
have been developed by the Centre:

CAMEL MILK-MILLET PORRIDGE
QUICK COOKING MIX
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This is a quick cooking mix which has millets
and camel milk powder. This dried product is
ready to cook and the porridge is prepared
only in 3-5 minute cooking time.

CAMEL MILK CHOCOLATE

L‘hacolate 3

The camel milk chocolates are prepared
using a novel process developed at the centre.
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The process involves non-thermal processing
for producing camel milk chocolates with
higher quality attributes.

CAMEL MILK FLAVOURED BUTTER
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Camel-milk flavoured butter is prepared using
camel milk and natural garlic extract. The
preparation of Camel milk-flavoured butter is
done using cream separated from the
pasteurized whole milk.

CAMEL MILK GHEE
The preparation of camel milk ghee is done
using cream separated from the pasteurized
whole milk. In this invention, culture is used
to improve the flavour of final product. The
culture selected results in higher oxidative
stability of final product (lower FFA values).
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Gene Interplay and Genome-Editing
Approach to Elucidate Antidiabetic
Effects of Camel Milk

Comparative genomic analysis reveals complex
features related to desert adaptations, including
fat and water metabolism, stress responses to
heat, aridity, intense ultraviolet radiation and
choking dust. Further transcriptomic analysis
reveals unique osmoregulation, osmoprotection
and compensatory mechanisms for water
reservation underpinned by high blood glucose
levels. Studies so far have demonstrated the
favourable effects of camel milk on diabetes
mellitus by reducing blood sugar, decreasing
insulin resistance and improving lipid profiles.
Around 2730 significantly faster evolving genes
have been identified that are enriched in
metabolic pathways such as carbohydrate and
lipid metabolism, insulin signaling pathways
and adipocytokine signaling pathways. It is
hypothesized that these genes might have
helped the camel to optimize their energy
storage and production in the desert and some
of the rapidly evolving genes like CYP2E and
CYP2J could be involved in type Il diabetes
mellitus. Two critical genes in the insulin
signalling pathways — PI3K and AKT — have
undergone rapid divergence in camels which
could have changed their response to insulin.
This finding is in line with the observation that
camel has high blood glucose level (6-8
mmol/l) due to their strong insulin resistance.

Another concept is camel hemoglobin exhibits
low  glycation and  exhibits  higher
electrophoretic mobility than hemoglobin from
cattle or humans. There is a direct relationship
between glycated hemoglobin A1C (HbA1C)
and blood glucose level in human and most
other animals to monitor diabetes. An in-silico
analysis on hemoglobin characteristics revealed
that its beta chain (HBB) is resistant to N- and
O-linked glycosylation especially in camels
whereas, hemoglobin alpha chain (HBA) is
susceptible to O-linked glycosylation. These
factors, together with other post-translational
modification, might be responsible for the
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protection of Hb from glycosylation in camel
and thus a detail study of how camels respond
to insulin may help to unravel how insulin
regulation and diabetes work in humans.
Further, the role of critical regulatory pathways
can be elucidated through genome editing using
CRISPER-Cas technique. It will also help to
develop strategy for stress management in
livestock during period of feed and fodder
scarcity and starvation.

Camel & Environment: A friend or
Foe?

Global climate changes that are characterized
by a continuous increase in desertification, high
temperatures, changing and uncertain climatic
events, it is important to rethink and consider
the dromedary camel as one of the most adapted
and sustainable animals that can be used to
overcome such challenging environmental
conditions. Quite a few recent reports have
highlighted survival and sustenance of
dromedary camel in the desert environment and
therefore promises one of the best livestock
sources for future agriculture and for the animal
production sector. It is also to mention that
camel produces less than half of enteric
methane compared to other ruminant livestock
and may thus be considered as the ‘Greener
Livestock’ species. Pastoralists and camel, they
live interdependently and develop a social and
environmental bondage that adds to important
contribution of camel to mother earth in
providing food and water and sustaining soil
fertility, forest and pasture land. The browsing
habit of camel and its height helps in natural
pruning of tree and browse species in the forest
and the defecated seeds aids in natural
germination to enrich the forest and pasture as
well as in the village common property
resources (CPR). The role of camel milk as
therapeutic and nutraceutical adjuvant against
many human ailments (e.g. diabetes, autism,
tuberculosis, gut anomalies etc) adds to its role
as ‘Friend” and not ‘Foe’ for the human
habitation, environment and greener globe.
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EVENTS AT NRCC

Special Campaign 2.0 — “Swachhta Abhiyan” from
02- 10 2022 to 31-10-2022 at NRCC

CAMEL RESEARCH 2022

Meeting of Institute Management Committee (IMC)
of ICAR-NRCC, Bikaner on 17 October 2022

Animal health camp and Farmer-Scientist
Interaction program on 6 October 2022 under
SCSPin Kharla Patawatan V|Ilage of Kolayat

Animal health camp & Farmer-Scientist Interaction
Meet under TSP at Ishra village (8-10-2022) &
Mordu village (9 10 2022) of Abu Rod Sirohi
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Broadcasting of the Agri-Startup Conclave & Kisan
Sammelan organized by the Ministry of Agriculture
and Farmers Welfare on 17 October 2022

A team from Patanjali Yogpeeth Haridwar visited
NRCC on 22-10-2022

Sh. Alok Kumar (IPS) CISF Inspector General,
North Sector (New Delhi) Visited NRCC Bikaner on
26-10-2022

A Press conference on the occasion of Special
Campaign 2.0 - “Swachhta Abhiyan” (02 to 31
October 2022) on 31-10-2022
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Vigilance Awareness Week (31-10-2022 to 06-11-
2022) at ICAR NRCC Bikaner

Broadcasting of a virtual presentation by Secretary,
DARE & DG ICAR on Revitalizing ICAR:
“‘Aspirations and Action Plans” on 11 November
2022

Exposure visit of a Group of 70 Children of Air
Defense Missile Regiment unit on 11-11-2022 and
a Group of Students and teachers from Santa Kidz
School, Pawanpuri Bikaner on 14-11-2022
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NRCC hosted ICAR West Zone Sports
Tournament from 22 to 25 November 2022 at
Bikaner

CAMEL RESEARCH 2022

MOU Signed between NRCC, Bikaner and IISc,
Bengaluru on 7 December 2022 for collaborative
research & development and exchange of
knowledge

e

'Shram Suvidha Portal' and 'Samadhan Portal'

awareness workshop was organized 08.12.2022

Exhibition of technology and products developed
by NRCC AT Amrita Haat Mela (07 to 13
December 2022) at Garmin Haat, Bikaner

Stakeholders Meet on “Improvement of Donkey
and Non-Bovine Milk” organized at NRCC on 13-
12-2022 in collaboration with International
Livestock Research Institute (ILRI), New Delhi
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ICAR-NRCC celebrated Farmer's Day on 23
December 2022 and broadcast the address of Shri
Narendra Singh Tomar, hon'ble Union Minister of
Agriculture & Farmers Welfare

Quiz competition at NRCC with the participation of
students from Rao Tularam Rashtra Unnati Senior
Secondary School No.3, Bikaner on 26 Dec. 2022

Press conference & display of camel's wool
products on 30 December 2022 on the occasion of
Swachh Bharat Pakhwada (16 - 31 Dec 2022)
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ICAR-National Research Centre on Camel Bikaner 334001 (Rajasthan)

Website: www.nrccamel.icar.gov.in
Contact: Tel. 0151 2230183; Kisan Call Centre: 0151 2970153; email; email: nrccamel@nic.in
Follow us: Instagram: nrcc_insta; Twitter: @lcarCamel; YouTube Channel: Director NRCC
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