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About this Document

This publication updates and revises “Information Resources on Old World Camels:
Arabian and Bactrian 1941-2004” AWIC Resource Series No. 13 - December 2004
(http://www.nal.usda.gov/awic/pubs/Camels/camels2.htm).

There have been a number of decisions made regarding the topics that are included in this
publication. In most cases, the topics are related to the whole animal: biology, behavior, nutrition,
feeds, reproductive physiology and the birth process, breeding and genetics, diseases, disease
organisms, zoonotic aspects of infectious diseases, external parasites, veterinary care, etc. Some camel-
based products are addressed: milk, milk composition, microbiology and uses; some aspects of meat;
and the value and use of hides and fiber. Economics of camels and camel-based products as well as
their role in the lives of the nomadic people are also included. Organoleptic qualities of meat and
dairy products are not included.

The information in this resource has been extracted from many sources. It is not a comprehensive
listing of the world’s literature available on these animals. The published sources are mostly journal
articles, books, book chapters, conference papers, and reports. Abstracts are included when available
and when permitted by the copyright holders. Some credible World Wide Web resources are also
listed. Many references include the URL of the resource, the DOI numbers and the National
Agricultural Library call number for journals in our holdings. For ease of requesting photocopies or
interlibrary loans, see http://www.nal.usda.gov/services/request.shtml.

The bibliographic citation section is arranged in several topical areas, by publication year and
alphabetically by author within each year. Since this is an electronic version, it does not include an
index. It is expected that by searching using key words, the user will find what is of interest. Most of
the information is in English. References include materials published from 1941 through 2008.

The compiler welcomes additional information from other sources for inclusion or any comments

or suggestions. It is desirable to have a comprehensive resource of information about these animals,
and collaborators are welcome. If you have or know of science based information that would enhance
this publication, please contact me. Note that any information submitted must have the important
elements of identification and access i.e author, year, publication information, title, accessibility, etc.

The compiler welcomes additional information from other sources for inclusion as well as any
comments or suggestions. It is desirable to have a comprehensive resource of information about these
animals, and collaborators are also welcome. If you have or know of science-based information that
would enhance this publication, please contact us. Note that any information submitted must include
important elements of identification and access i.e. author, year, publication information, title,
accessibility, etc.
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Please send your comments, information, or suggestions to:

The Animal Welfare Information Center

10301 Baltimore Avenue

Beltsville, Maryland, 20705, USA

Contact us: http://www.nal.usda.gov/awic/contact.php
Tel: 301-504-6212

Fax: 301-504-7125

Readers are cautioned as to the dynamic nature of the internet and the fact that web addresses and
content are subject to change. All sites are current as of April 2010.

Acknowledgements

Sandra Ball, Webmaster for the AWIC program, spent many hours editing converting the document
into HTML. Her careful attention to detail helped greatly to provide a consistent, accurate and more
readable document.




Introduction

The Camelidae family is a comparatively small family of mammalian animals. There are two
members of Old World camels living in Africa and Asia--the Arabian and the Bactrian. There
are four members of the New World camels of South America--llamas, vicunas, alpacas and
guanacos. They are all very well adapted to their respective environments. The camels thrive
in the harsh deserts of Africa and Asia and their South American cousins in the high altiplano
and bush area. Most of these species have been integrated into and play very important roles
in lives of the indigenous people. They have been traditionally used for transport of people
and things, to supply hides and fibers for clothing, other textile articles, and meat and milk
products. The animals have been used and bred for several thousand years, but the efforts

to understand their biology and diseases in greater depth has been only been done fairly
recently. Because camels are still such important animals in Africa, the Middle East and

Asia, there has been more interest and need to understand their nutrition and health care
requirements, reproduction, behavior, physiology, diseases, veterinary care and responses to

new climates. This bibliography has been compiled to address these issues.
Taxonomy

Camels are in the taxonomic order Artiodactyla (even toed ungulates), sub order Tylopoda
(pad-footed), and Family Camlidae. They are ruminants along with the giraffes, deer, cattle,
sheep, goats and antelopes. They have several unique features: they walk on pads not hoofs,
they do not have horns or antlers, and their red blood cells are oval in shape. They also have
very high red blood cell counts. All the family members have great water efficiency, long

necks, two toes, and well-padded feet. Finally, a camel’s toes have a web connecting them.

The New World camels include two wild species in the high Andes of South America. They
are the vicuna (Lama vicugna) and the guanaco (Lama guanacoe). The native people of the
Andes domesticated the llama (Lama glama) and the alpaca (Lama pacos). There seems to
be some controversy over the parent species of the alpaca and llama. The evidence suggests

that both domestic species were derived from the guanaco. They all have long necks, but
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no humps. They do have the ability to survive in harsh dry climates due to their ability to

conserve their body water.

Taxonomy - Camelidae Family (see Mason, I.L 1979 for more taxonomic information and
characteristics of these animals.) The Camelidae evolved in North America. Their ancestors
migrated from North America across the Alaskan land bridge to Asia and down across
Panama into South America. They eventually became extinct in North America, but adapted
well and evolved to their current forms. At one time the camels ranged from Asia to Eastern
Europe. After crossing into Africa, they were found across the northern area and as far south

as northern Tanzania.
General Overview of the Characteristics of Old World Camels

The Old World camels fall basically into two species, the Arabian and the Bactrian. Linnaeus
named the two species known as Camelus dromedarius and Camelus bactrianus. The Arabian
camels have one hump on their backs and the Bactrian camels have two humps. Both camel

species live in very dry, desert areas.

The Old World camels exhibit some interesting physiological and morphological
characteristics that allow them to live in such dry environments. These include: long eye
lashes that protect their eyes from sand, control of the opening and closing of their nostrils,
and a body structure that allows the animals to stand high above the hot sand, allows for heat
loss, and gives them an ability to reach tall forage. Also, the body temperature of the animal
can fluctuate between 93 and 105 F which reduces water loss by sweating. Their ability to
withstand water deprivation is truly remarkable and stems from several factors: they don’t
overheat and can withstand a high percentage of water loss and can metabolize stores of fats
in their hump in times of food and water deprivation. In times of dehydration, the water
seems to be lost from tissues, but not from blood. For this reason there is no circulatory
distress and the animals can sustain a loss of up to 25% of their body weight. (Humans lose
water from blood and tissue and will die of sluggish circulation at a loss of 12% of their body
water.) Camels can also re-hydrate very quickly. As domesticated animals, they are considered

rather bad-tempered, not very intelligent, and rather untrustworthy. They can deliver a nasty
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bite as their adult teeth are similar to the fangs of a canine.

There are still Bactrian camels that exist in the deserts of north-west China and south-west
Mongolia as wild animals, but their numbers—possibly 1000 are dwindling due to human

encroachment and they are listed as critically endangered.

The Arabian camels no longer have wild relatives but exist as a domesticated species. It has
been suggested that they are actually derived from the Bactrian camels and lost one of their
humps in the process of domestication. Archeologists think that domestication took place

in the middle or southern part of the Arabian Peninsula about 3,000 B.C. From there, they
moved to other parts of the Middle East and eventually into North Africa. They are used as
pack animals; for human transport; and as a source of wool, hides, meat and milk. Some are
used for racing and wrestling competitions. Today, there are several breeds. The most popular
and well known breed is the dromedary. The geographic range for Arabians is Northern
Africa and the Middle East. The Arabian overlaps with the Bactrian camel in the areas of
Afghanistan, Pakistan, and Southwest Asia.

Camels are large animals. Dromedaries can stand 6 feet at the shoulder and weigh about
1100 pounds. As pack animals, they can carry up to approximately 400 pounds. They have
not changed much from their wild ancestors. They are a little larger and have larger humps.
There are two general types of dromedaries: those selectively bred to be strong pack and

draught animals; and those bred to be long legged riding and racing camels (such as the
Mehari of the Sahara and the Mahri of Pakistan).

Today, camels are seldom transported to other countries other than for exhibit. It is
interesting to note that in the past, dromedary camels have been introduced into countries
far from their origins. Some of the more notable introductions have occurred in the last 200
years. They took place in Tuscany, Spain, Australia, the Canary Islands and South America.

In the U.S., they were introduced in Virginia and in the desert areas of Arizona and Nevada.

Although there are environmental conditions in other parts of the world that can support
these animals, the most successful introductions were in Australia. They were first imported

to Australia from India by the British in 1860 and 1866, and became very important in the
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development of the interior of the Australian outback. Camel trains carried supplies to the
outback mining and ranching stations, and aided in the general exploration and construction
of transcontinental telegraph lines and railroads. Soon after introduction of autos and trucks,
the camel gradually became obsolete. At that time, many were simply turned loose and
established feral herds which have greatly expanded in numbers. Although they do not eat
the same foods as cattle and sheep, they are now considered to be “vermin” and there are

efforts to try and control their numbers.
Current research on Bactrian Camels—domestic and wild

The Bactrian camels of Central Asia, China, and Mongolia are important to the indigenous
people. They follow their herds of horses and other grazing animals. They are much heavier,
used as pack and draught animals, and can withstand the very low temperatures of the winter
and the high temperatures of the summer. They are also stocky, and much more hairy and
wooly than the Arabian species. They are used as a source of milk and meat and their dried

dung is used as fuel.

Numerous aspects of these important and economically valuable animals have been and

continue to be studied. In the bibliography you will find many of the recent research papers.

An understanding of the mitrochrondial genome of the wild Bactrian and the dromedary
shows there was a split between the species 25 million years ago when the roamed North

America before they moved back to Asia.

The domesticated Bactrian camel is only beginning to be understood both from an economic

and environmental point of view but also for its uniqueness in physiology and products.

There are issues of crossing the Arabian and the Bactrian. There is now a DNA-based test to

identify parentage which will be useful in selection breeding stock.

There is information being gathered on the physical structure, anatomy, blood values,
vascular systems, etc. between different domesticated Bactrian camels and between Bactrian

and dromedary camels. For example Bactrian camels have physiological differences to allow
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them to live in areas of high elevation and like some of the South American camelids, they

can exist in lower oxygen levels and lower ambient temperatures.

They are uniquely adapted to deserts of China and Mongolia. There are several breeds that
currently exist from those that were probably domesticated about 3,000 B.C. They have
diverged from their wild cousins although they can interbreed. They depend on a variety

of grasses, forbs, and shrubs in such fragile environments so management is critical for
sustainability. Although domesticated Bactrian camels have decreased and their number in
Mongolia may number about 240,000, their wild relatives are some of the most endangered

of any animals on the planet with possibly only 1,000 animals remaining in the wild.

Since camels’ milk is beginning to be recognized as a valuable commodity, there are
movements in some countries to enhance their value as dairy animals. There are groups in
Russia that are selecting high level milkers of both Bactrian and dromedary animals for their
milk products. For example the Bactrian camel’s milk can reach a level of 8% milk fat which
is a very rich food for new born camels and or humans. There is research by Narmuratova,
(2006) about the composition of the fatty acids of the milk. It is more valuable than cows’
milk for its richness. Camels can also produce milk for up to 18 months in environments
where cattle could not lactate for such a long time. At this time, there are no reliable
estimates regarding milk production levels in the world. Faye (2005) states that the world
estimate was 1.3 million tons in 2002 but the figure is thought to be possibly as high as 5.4

million tons.

There are advances in understanding into camel structure and anatomy, diseases and
treatments, and embryo manipulation techniques for reproduction. Other research is on

foraging and forage patterns, uses of animal products, and predation.

Advances seem to be in the structure and anatomy as well as diseases and treatments, foraging
and the beginning of new techniques for embryo manipulation for reproduction. Other

research is on forage patterns, uses of animal products and predation.

There are concerns about making sure that the Bactrian camel still has a role to play in the 21

century and beyond and hopefully this will be true.
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The wild relatives of the domesticated Bactrian camel have been described as smaller, more
slender bodies with lower pyramid-shaped humps. Their legs are more slender, long and
lith. There are some small herds that roam the Kumtage desert of northern China, Gansu
and Govi-altay in Mongolia. They are different enough that the domestic and the wild
Bactrian do not interbreed easily. Rimutu Ji of Inner Mongolia Agricultural University in
Huhhot, China and He Ming of Shanghai Jiao Tong University worked with scientists from
the Chinese Acadeum of Science to test DNA from 3 wild Bactrian camel populations.

The DNA data indicates that there was a common ancestor for the wild and the domestic
strains, but that divergence happened around 700,000 years ago and the common ancestor
does not exist. There is a discussion to consider the wild and the domestic Bactrian camels as

subspecies.
Current research on the Arabian/dromedary camel.

Dromedaries are very important animals and there is a great deal of interest in these animals
as the recent literature in the last four years in this document illustrates. Some of the new
avenues of research are mentioned below. Wernery (2007 p. 200-204) states that “The camel
is a multi-purpose animal with a huge productive potential. To western societies and even
scientists it is unfortunately an alien animal. Only a few people have realized that the camel is

the most suitable domestic animal for use in climatic extremes.”

Most of the scientific research information is on physiology, anatomy and production.
Veterinary care is becoming much more developed as there are a number of important
diseases—bacterial, viral, protozoan and cestodal parasites that really negatively impact the

health of camels.

Production systems. There are old and new approaches to camel production—the long
established pastoral system and the new more intensive dairy and animal production systems.
Breeding, pregnancy, raising neonates, and disease prevention are topics of research. Breed
identification, characterization and genetics research is allowing for better selection of
animals for dairy, draft, transport, racing, maintaining diversity, etc. The number of articles

related to nutrition illustrates attempts to understand nutritional needs of camels, the value
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of the feeds, feedstuff and pastures, as well a macro and micro nutrients. Pasture production,
grazing management, rangeland maintenance, rangeland degradation, and pollutants are
major areas of reported research. Effects of dehydration and rehydration on water use are
mportant along with emerging research documenting how gentle the animals are on the

landscape.

Physiology. There has been a significant increase in the number of scientific papers

devoted to the physiology of the dromedary camel. Subjects covered include: all organs,
blood components, a large range of biochemicals, hormones, reproductive organs, vision,
dehydration and hydration biochemistry, trace elements, heavy metals, composition of milk,

energetics, salt balance and stress response factors, etc.

Anatomy. There has been a great deal of interest on the details of how camels are put
together! There are numerous papers describing the macro and micro of: the bony structure
and how it develops and works; the musculature; the placement and description of organs;
vision, olfactory and auditory structures; the humps; and especially morphology of the
nervous and vascular systems. Ultrasound techniques are being used to describe the

mammary glands, teats, development of the embryo and fetus, etc.

Camel-based products. There are a number of important camel-based products and uses of
the Arabian camels—milk, meat and fiber. Milk is one of the most valuable products of the
camel and interest in it seems to be growing. (Wernery 2006). Research has focused on the
composition, yields, nutritional and therapeutic uses for humans, the microbial species, and
dairy herd systems. Camels appear to be increasingly used for meat as indicated by research

on meat quality, characteristics, and contaminants.

Assisted reproduction. It seems that camel reproduction is difficult to manage and there is a
desire to increase the reproductive capacity of dromedary herds and specific breeds. In the last
5 years, there has been a lot of research on the development of techniques and procedures for
in vitro maturation of fertilized eggs; in vitro fertilization; nuclear transfer; cryopreservation
techniques for ova, embryos and sperm; in vivo maturation with hormonal treatments; and

artificial insemination. Tibary (2005) summarizes some of the factors related to reproduction.
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Parasites: The current literature documents a lot of research that is being conducted on the
common parasites of the Dromedary camels. In this section, studies report on the taxonomy
of strains and geographical distributions of this and other pests as well as epidemiological

factors and control of such diseases.

1apeworms. There are a number of tapeworm species that affect the gastrointestinal systems
and therefore the general health of camels, but the most important one is Echinococcus

species-- especially E. granulosus which causes the disease hydatidosis/cystic echinococcosis
in many animals including humans in many parts of the world. Other important nematode

parasitic species are listed by Chhabra (2006) and Aypak (2007).

Arthropod parasites, flies, and pathogenic fungi. Ticks, mites, and biting flies affect the life and
health of camels by causing a number of potentially fatal diseases. Due to their importance,
researchers are reporting a lot of studies on these pests. Articles detail the taxonomy of these
pests, what sort of damage they cause to camels and how to control and treat the infestations
and secondary conditions that result from these pests. These pests and the diseases they

transmit are also important to human health.

A number of potentially fatal diseases are transmitted by a variety of biting flies. They can
pass on other disease like protozoal blood pathogens such as Trypanosoma species. In some
cases, the larva are very destructive and potentially fatal. Some of the economically important
flies include the tsetse fly, (Glossina), screw worms (Chrysomyia species), nasal bot flies
(Cephalopina titillator) which cause myiasis, and several species of horse flies (Tabanus sp.)

which can transmit a variety of diseases and pathogens.

There are reports that several species of ticks are dangerous arthropod pests of camels as they

can transmit a number of protozoan diseases such as Theileria ssp and Babesia.
Sarcoptic mange or scabies is a scourge of many animals and camels can become very ill from
the infection of this mite parasite--Sarcoptes scabiei var. cameli. Articles deal with treatment

and mite control.

Skin fungi, dermatophytes, cause skin lesions that can lead to secondary infections. Research
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currently reports on mycoses caused by Microsporum nanum and various Trichophyton
species. Epidemiolgy, methods of treatment and control are also reported (see Ebrahimi,

2007).

Diseases—viral and bacterial. As with all animals, camels are vulnerable to a variety of viral
and bacterial pathogens. The articles in this document identification, geographic distribution,

epidemiology, treatment and control of many microbial pathogens.

Viral diseases. Major viral diseases include: Rift Valley Fever, CPD, contageous pustular
dermatitis, bluetongue disease, camel pox, rabies, bovine herpes virus, foot and mouth

disease and a few others.

Bacterial diseases. Camel-related articles on bacterial pathogens list a number of bacterial
families that cause disease in many animals including humans. Abscesses and mastitis are
problems, pneumonia is often a cause of death. All organs and other parts of the body are
susceptible in these animals. Identification, diagnosis, epidemiology, treatment options, etc.
are listed. A partial listing of pathogenic bacteria documented in various articles includes
the following: Escherichia coli, Bacillus cereus, Pseudomonas aeruginosa, Micrococcus,
Corynebacterium bovis, Balantidium coli, Eimeria, Proteus, Staphylococcus aureus, Brucell

abortus, Salmonell sp, Coxiella burnetii,Mycobacterium sp, Streptococcus, sp. etc.
Veterinary procedures/care/ drugs

Veterinary care. The veterinary care is obviously expanding as more and more people are
trained and they are interacting with more and more of the camel populations in their
countries. The emphasis of research is on diagnosis, treatment, suggested prevention of

diseases, etc.

Drugs. Most of the current research is on exploring a variety of various types of drugs/
pharmaceuticals. The types of drugs in this document include sedatives, anesthetics,
antimicrobials, antiparasitic drugs, ethoveterinary treatments, rehydration solutions, etc.
The data includes pharmacokinetics, excretion profiles, metabolic effects and especially the

secretion of drug metabolites by lactating females into milk.
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In summary, the research in this bibliography shows a continuing interest in all aspects of the
old world camels. These “ships of the desert” are still vitally important and have major roles

to play in the lives of many people in the 21st Century.
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Desertification Combat and Food Safety: The Added Value of Camel Producers,
Ashlgab:zd, Turkmenistan, 19-21 April 2004. IOS Press, Amsterdam. 2005; 33-34. ISBN:
1586034731

Zhao, M; Willms, WD; Han, G; Jin, Y. Bactrian camel foraging behaviour in a Haloxylon
ammodendron ( C.A. Mey) desert of Inner Mongolia. Applied Animal Behaviour Science.
2006 Sept; 99(3-4): 330-343. ISSN: 0168-1591
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Zhou HuanMin; Guo ZhenHua. Heterogeneous nuclear transfer embryos reconstructed
by bovine oocytes and camel (Camelus %actrianus) skin fibroblasts and their subsequent
development. In Vitro Cellular and Developmental Biology Animal. 2006; 42(1/2): 16-
19.

DOI: 10.1290/0506038.1

Links for description of wild Bactrian. http://www.wildcamels.com/ and http://news.bbc.
co.uk/earth/hi/earth_news/newsid_8151000/8151804.stm

For an interesting historical article on the importation of camels into the United States in
the 1850, see the following article: The Government’s Importation of Camels: A Historical

Sketch by Charles C. Carroll. http://www.nal.usda.gov/awic/pubs/camelimport.htm

Military Camels: Marching Into History with the U.S. Camel Corps
htep://www.army.mil/-news/2009/04/26/19778-hump234-marching-into-history-with-the-

us-camel-corps/

This information resource compiled by the US Army’s Military History Institute contains

a short bibliography on the use of camels in the military. A number of references are to
historical resources on camel importation and the experience of the US Army Camel
Cavalry Corps in the 19th century. Other historical topics include anecdotal information
on US military use in other countries as well as camels used for military purposes in foreign

situations.
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Al Swailem, AM; Al Busadah, KA; Shehata, MM; Askari, E. The role of parentage studies in
Arabian and Bactrian camel’s pedigree verification. Journal of Food Agriculture and Envi-
ronment. 2008 Apr; 6(2): 280-285. ISSN: 1459-0255
URL: http://www.world-food.net/scientificjournal.php
NAL call no: $494.5.586 F663
Abstract: Molecular marker technologies have revolutionized the way animal genetics
research is conducted. The development of DNA-based genetic markers has had a revolu-
tionary impact on animal genetics. For commercial breeders, DNA typing offers a new and
powerful test for collecting information on their animals and to enhance genetic improve-
ment through the selection of high performance progeny. The identification of markers for
traits of economic importance will also facilitate the selection of superior animals in the
future. The present study was conducted to evaluate the use of RAPD markers in parentage
relations and to investigate misidentification paternity frequency in self and cross-species of
Arabian and Bactrian camels. Some mating groups and offspring’s exhibited a homogeneous
pattern indicative of a very low level of DNA polymorphism and the others showed a low
heterogeneous polymorphism. Cluster analysis revealed two main clusters of the S (Sufer)
group with 89-92% similarity, two main clusters of the M (Magaheem) group and the sire of
this group is 76% genetically similar to the dams and their offspring, one main cluster of the
G (Shogeh) group and one offspring out of group with 91% similarity. On the other hand,
cluster analysis of the B (Bactrian) group revealed three main clusters. Cluster A consisted of
dam 2 and 3 pregnant from Arabian sire. Cluster B includes 4 samples and subdivided into
2 subgroups; Subgroup A includes dam 10 Bactrian pregnant from Arabian sire and its off-
spring, Subgroup B includes mother 12 Bactrian pregnant from Arabian sire and its offspring
with 0.84- 0.89 similarity matrix. Cluster C consisted of 3 subgroups; Subgroup A includes
Bactrian dam pregnant from Arabian sire and Bactrian dam pregnant from Bactrian sire,
Subgroup B includes Bactrian dam pregnant from Arabian sire and the offspring of Bactrian
dam and Bactrian sire, Subgroup C includes 3 samples: 2 Bactrian dams pregnant from Bac-
trian sire and one of their offspring with 0.89-0.92 similarity matrix. Amplification products
of the sires, dams and offspring’s revealed the presence of common and specific markers.
Thus, RAPD-DNA-based markers are powerful tools for parentage studies in camel.
Descriptors: Arabiancamels, Bactrian camels, genetics research, DNA-based genetic markers,
parentage studies, cluster analysis, RAPD markers, parentage relations, paternity frequency in
self and cross species.

Conesa, C; Sanchez, L; Rota, C; Perez, MD; Calvo, M; Farnaud, S; Evans, RW. Isolation of lactofer-
rin from milk of different species: calorimetric and antimicrobial studies. Comparative
Biochemistry and Physiology B, Biochemistry and Molecular Biology. 2008; 150(1): 131-139.
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ISSN: 1096-4959

Abstract: Lactoferrin (LF) is an iron-binding glycoprotein found in different biological
fluids of mammals and in neutrophils. It has been proposed to be involved in many func-
tions, including protection from pathogens. In this work, purification of lactoferrin using an
ion-exchange chromatography (SP-Sepharose) was attempted for the milk of the following
animals: sheep (Ovis aries), goat (Capra hircus), camel (Camelus bactrianus), alpaca (Lama
pacos), elephant (Elephas maximus) and grey seal (Halichoerus grypus), as well as human
(Homo sapiens). Lactoferrin was identified in all the milks apart from that from grey seal. The
thermal stability of the purified lactoferrins, in their native and iron-saturated forms, was
studied by differential scanning calorimetry (DSC). Maximum temperature, onset tempera-
ture and enthalpy change of denaturation were higher when lactoferrins were saturated with
iron than in their native form, indicating an increase in the stability of the protein structure
upon iron-binding. Human lactoferrin was found to be the most heat-resistant and the other
lactoferrins presented different degrees of thermoresistance, that of elephant being the least
resistant. The antimicrobial activity of the different isolated lactoferrins was investigated
against Escherichia coli 0157:H7. The minimal inhibitory concentrations (MICs) were deter-
mined by measuring the absorbance at 620 nm. The minimum bactericidal concentrations
(MBCs) were also measured and it was found that camel lactoferrin was the most active lac-
toferrin against E. coli 0157:H7, whereas alpaca and human lactoferrins were the least active.
Reproduced with permission of CAB.

Descriptors: sheep, goat, Bactrian camel, alpaca, elephant, grey seal, humans, milk, antibac-
terial properties, calorimetry, lactoferrin, protein analysis, bactericidal properties, calorimetric
methods.

Faye B; Sinyavskiy Y.(Editors). NATO Advanced Research Workshop on Impact of Pollution on

Animal Products, Almaty, Kazakhstan; September 27-30, 2007. Published by Springer,
Dordrecht, Netherlands. 2008. ISSN: 1871-4668 (print). ISBN: 9781402083570
Descriptors: Dromedary camels, Bactrian camels, minerals, in milk, heavy metals, and trace
minerals, in milk, plant pollutants, water pollutants, pollutants in camel milk, heavy metals
and trace elements, in camel tissues, hydrotelluric and industrial fluorosis survey in Mrocco.

Gorakh Mal; Sena, DS. Physical characterisation, haematological and mineral profiles in Bac-

trian camels. /ndian Veterinary Journal. 2008; 85(4): 408-410. ISSN: 0019-6479

URL: http://www.indvetjournal.com

Abstract: A report on the door to door survey conducted in the Nobra valley of Ladakh

in India in November 2000 which examines the physical characteristics, haematology, and
mineral profiles of Bactrian camels (Camelus bactrianus) from different camel owners in the
area is discussed.

Descriptors: dromedary camels, Bactrian camels, physical characteristics, body measure-
ments, girth, heart measurements, hematology, mineral profiles, calcium, cobalt, copper,
hematology, hemoglobin, iron, magnesium, manganese, potassium, sodium, zinc, India.
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Konuspayeva, G; Lemarie, E; Faye, B; Loiseau, G; Montet, D. Fatty acid and cholesterol com-
position of camel’s (Camelus bactrianus, Camelus dromedarius and hybrids) milk in
Kazakhstan. Dairy Science and Technology. 2008; 88(3): 327-340. ISSN: 1958-5586. Note:
In English with summaries in Chinese and French.

URL: http://www.dairy-journal.org

Abstract: The fatty acid composition and cholesterol content of 22 camel’s milk samples
from different regions of Kazakhstan were determined, in different seasons and with different
camel species (Bactrian, dromedary and hybrids). Camel milk fat differed from mamma-

lian fats by its high content of the long-chain fatty acids C14:0, C16:0, C18:0 and C18:1.
Great differences in fatty acid composition occurred between regions. Short-chain fatty acids
(C8:0 and C10:0) were in higher proportion in spring and long-chain fatty acids (C17:0 and
C17:1) in autumn. Dromedary milk had a higher proportion of C17:0iso and C18:1 than
Bactrian milk. The ratio of unsaturated/saturated acid was more favorable in camel’s milk
compared with that of cows or other mammalians. All of these parameters gave a nutritional
advantage to camel’s milk, although it had a higher content of cholesterol (37.1 mg 100

g-1) than cow’s milk. Multivariate analysis allowed the identification of four types of fatty
acid profiles with a clear opposition between the samples rich in short-chain fatty acids and
the samples rich in long-chain fatty acids. These results confirmed that environmental and
farming conditions allowed modulation of the lipid composition of camel’s milk. Repro-
duced with permission of CAB.

Descriptors: cows, dromedary camels, Bactrian camels, camel-milk, composition, cholesterol
levels, milk fats, fatty acids, hybrids, lipids, short chain fatty acids, butterfat, Central Asia,
Kazakhstan.

Kvac, M; Sak, B; Kvetonova, D; Ditrich, O; Hofmannova, L; Modry, D; Vitovec, J; Xiao, LH: Infec-
tivity, pathogenicity, and genetic characteristics of mammalian gastric Cryptosporidium
spp. in domestic ruminants. Veterinary Parasitology. 2008; 153(3/4): 363-367. ISSN: 0304-
4017
Abstract: Farm ruminants were infected experimentally with four mammalian gastric Cryp-
tosporidium, namely Cryptosporidium andersoni L103 originated from cattle and three isolates
of Cryprosporidium muris from brown rat (isolate RN66), Bactrian camel (isolate CB03) and
firstly characterized isolate from East African mole rat (isolate TS03). Sequence characteriza-
tions of the small-subunit rRNA gene showed that the LI03 isolate was C. andersoni and the
other three isolates belonged to C. muris, although the TS03 isolate showed unique sequence
variations (one single nucleotide change and four nucleotide insertions). C. andersoni L103
was infectious for calves only, whereas lambs and kids were susceptible to C. muris CB03.

C. muris TS03 and RNG66 were not infectious for any farm ruminants. Infection dynamics
including prepatent and patent period and infection intensity of the isolates used differed
depending on the host species, but no clinical signs of cryptosporidiosis were observed in any
of experimentally infected hosts. Cryprosporidium developmental stages were only detected in
infected animals in the abomasum region. Histopathological changes were characterized by
dilatation and epithelial metaplasia of infected gastric glands with no significant inflamma-
tory responses in the lamina propria.

Descriptors: cattle, brown rat, Bactrian camel, lambs, goat kids,cryptosporidiosis, experi-
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mental infections, histopathology, intestines, livestock, pathogenesis, protozoal infections,
Cryprosporidium muris, Cryptosporidium andersoni.

Mal, Gorakh; Sena, D Suchitra. Physical characterisation, haematological and mineral profiles in

Bactrian Camels (vol 85, pg 409, 2008). /ndian Veterinary Journal. 2008; 85(6): 28. ISSN:
0019-6479

URL: http://www.indvetjournal.com

Descriptors: Bactrian camels, description, physical charateristics, mineral profile, hemartol-

ogy, blood profile.

Moser, I; Prodinger, WM; Hotzel, H; Greenwald, R; Lyashchenko, KP; Bakker, D; Gomis, D;

Seidler, T; Ellenberger, C; Hetzel, U; Wuennemann, K; Moisson, P. Mycobacterium pin-
nipedii: Transmission from South American sea lion (Otaria byronia) to Bactrian camel
(Camelus bactrianus bactrianus) and Malayan tapirs (Tapirus indicus). Veterinary Micro-
biology. 2008 Mar 18; 127(3-4): 399-406. ISSN: 0378-1135

DOI: http://dx.doi.org/10.1016/j.vetmic.2007.08.028

NAL call no: SF601.V44

Abstract: Tuberculosis infections caused by Mycobacterium (M.) pinnipedii in a South
American sea lion, Bactrian camel, and Malayan tapirs kept in two zoological gardens span-
ning a time period of 5 years are reported. The zoos were linked by the transfer of one tapir.
Conventional bacteriological and molecular methods were applied to detect the pathogen.
Spoligotyping and MIRU/VNTR-typing performed to assess the genetic similarity revealed
identical molecular characteristics of the isolates from all animals involved. Anti-tuberculosis
antibodies were detected using ELISA and a recently developed serological rapid test. The
study shows that: (i) using molecular methods, the assessment of the genetic relationship of
infectious agents helps to confirm the routes of infection, and that (ii) immunological tests
may help to detect tuberculosis infections ante mortem more reliably and early. This would
prevent the transfer of tuberculosis by asymptomatic animals.

Descriptors: Mycobacterium pinnipedii, Otariidae, Bactrian camels, Malayan Zapirus, zoo-
logical gardens, mycobacterial diseases, disease transmission, disease detection, tuberculosis,
animal diseases; anti-tuberculosis antibodies detected.

Nikjou, D; Naslaji, A; Skidmore, JA; Mogheiseh, A; Razavi, K; Gerami, A; Ghanbari, A. Synchroni-

zation of follicular wave emergence prior to superovulation in Bactrian camel (Camelus
bactrianus). Theriogenology. 2008 Mar 1; 69(4): 491-500. ISSN: 0093-691X

DOT: http://dx.doi.org/10.1016/].theriogenology.2007.10.020
NAL call no: QP251.A1T5

Abstract: This study was conducted to synchronize follicle wave emergence prior to supero-
vulation using either GnRH or progestogen treatments, in Bactrian camels. GnRH group
camels (n =5) received 200g of the GnRH analogue Buserelin on Days -18 and -4 of the
experiment (initiation of superovulation=Day 0). Camels in the progestogen group (n =5)
received two consecutive treatments of progestogens, 7 days apart, on Days -14 and -8 of
the experiment. On each occasion, each female received three norgestomet implants and
200mg progesterone (i.m.) and all implants were removed 14 days after the first progesto-
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gen treatment coinciding with Day -1 of superovulation. A combination of eCG and FSH
was used to induce superovulation and the growth of all subsequent follicles and CLs were
monitored daily by ultrasonography. Following the first GnRH injection, mature follicles
ovulated within 1-2 days, and a new follicle wave emerged after 3pl0.77 days. At the time of
the second GnRH injection, a mature follicle (15.6pl0.97mm) ovulated and a new follicular
wave emerged between 1 and 2 days after GnRH injection. Growing follicles at the time of
the first progestogen treatment became either atretic (n =1) or persistent (n =4) and a new
follicle wave (n =3) emerged 3-6 days later. At the initiation of superovulation, the diameters
of the largest follicle in GnRH and progestogen groups were 7.4pl0.59 and 20.5pl2.26mm,
respectively but after superovulation and mating there was no significant differences in the
number of unovulated follicles or CLs between groups. In conclusion, two GnRH injections,
14 days apart, may be used to synchronize follicle wave emergence in Bactrian camel.
Descriptors: Bactrian camels,synchronize follicle wave emergence prior to superovula-

tion, either GnRH, progestogen treatments, technique development, timing of treatments,
hormone levels, unovulating follicles.

Odbileg, R; Purevtseren, B; Gantsetseg, D; Boldbaatar, B; Buyannemekh, T; Galmandakh, Z; Erden-
ebaatar, J; Konnai, S; Onuma, M; Ohashi, K. Cytokine responses in camels (Camelus
bactrianus) vaccinated with Brucella abortus strain 19 vaccine. Journal of Veterinary
Medical Science. 2008; 70(2): 197-201. ISSN: 0916-7250
URL: http://www.soc.nii.ac.jp/jsvs
Abstract: In the present study, we determined the levels of cytokines produced by camel
(Camelus bactrianus) peripheral blood mononuclear cells (PBMCs) in response to live
attenuated Brucella abortus (B. abortus) S19 vaccine. Seven camels were vaccinated with
commercial B. abortus S19 vaccine, and their cytokine responses were determined using a
real-time PCR assay. Cytokine responses to B. abortus S19 were examined at 6 hr, 48 hr and
1, 2 and 3 weeks post-vaccination. Serological tests were performed to further confirm these

immune responses. The results revealed that IFN- gamma and IL-6 were upregulated during
the first week post-vaccination. Low level expressions of IL-1 alpha , IL-1 beta , TNF alpha
and IL-10 and no expression of IL-2 and IL-4 were observed compared with the control
camels. The findings showed that B. abortus stimulates cell-mediated immunity by directly
activating camel Th1 cells to secrete IFN- gamma. This quantification of cytokine expression
in camels is essential for understanding of Camelidae disease development and protective
immune responses. This is the first report of in vivo camel cytokine quantification after vac-
cination.

Descriptors: Bactrian camels, Brucella abortus, brucellosis, cell mediated immunity, cytok-
ines, humoral immunity, immune response, immunization, interferon, interleukin 1,
interleukin 10, interleukin 6, live vaccines, strains, tumor necrosis factor, vaccination, attenu-
ated vaccines, cachectin, cachexin, cellular immunity, immune sensitization, immunity
reactions, immunological reactions, tumor necrosis factor.

Wang, Rongjun; Zhang, Longxian; Ning, Changshen; Feng, Yaoyu; Jian, Fuchun; Xiao, Lihua; Lu,
Biao; Ai, Weichang; Dong, Heping. Multilocus phylogenetic analysis of Cryptosporidium
andersoni (Apicomplexa) isolated from a Bactrian camel (Camelus bactrianus) in China.
Parasitology Research. 2008 Apr; 102(5): 915-920. ISSN: 0932-0113
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Balmus,

DOI: http://dx.doi.org/10.1007/s00436-007-0851

NAL call no: QL757.P377

Abstract: This is the first report of cryptosporidiosis in a Bactrian camel (Camelus bactrianus)
in China. Two Cryptosporidium isolates derived from the same Bactrian camel (3-year-old)
in November 2005 and April 2006 were characterized using sequence and phylogenetic
analysis of the small-subunit rRNA (18S rRNA), 70-kDa heat shock protein (HSP70), actin
and Cryprosporidium oocyst wall protein (COWP) genes. The sequences of the 185 rRNA
and COWP were identical to all other Cryprosporidium andersoni isolates although minor
differences were noticed between the isolates and the USA isolate at the actin locus (99.2%
of similarity). The sequence of the HSP70 was identical to the Japanese C. andersoni isolate,
with a minor difference from the Australian C. andersoni isolate (99.7% of similarity).
Cross-transmission studies demonstrated that the C. andersoni isolates did not infect immu-
nosuppressed or immunocompetent Kun-ming mice, severe combined immunodeficiency
mice, and immunosuppressed or immunocompetent calves. Among the C. andersoni isolates
reported so far, only isolates from Japan could infect SCID mice. Thus, the C. andersoni iso-
lates from the bactrian camel were biologically similar to most bovine C. andersoni isolates
characterized so far, but are different from bovine isolates from Japan.

Descriptors: cryptosporidosis, Bactrian camel, case study, molecular studies, sequence and
phylogenetic analysis, 18S rRNA, HS70, actin, oocyst wall protein, Cryptosporidium anser-
soni. China.

Gabriel; Trifonov, Vladimir A; Biltueva, Larisa S; O’ Brien, Patricia CM; Alkalaeva, Elena S;
Fu, Beiyuan; Skidmore, Julian A; Allen, Twink; Graphodatsky, Alexander S; Yang, Fengtang;
Ferguson-Smith, Malcolm A. Cross-species chromosome painting among camel, cattle,
pig and human: further insights into the putative Cetartiodactyla ancestral karyotype.
Chromosome Research. 2007 June; 15(4): 499-514. ISSN: 0967-3849

DOI: http://dx.doi.org/10.1007/s10577-007-1154-x

NAL call no: QH600 .C47

Abstract: The great karyotypic differences between camel, cattle and pig, three important
domestic animals, have been a challenge for comparative cytogenetic studies based on con-
ventional cytogenetic approaches. To construct a genome-wide comparative chromosome
map among these artiodactyls, we made a set of chromosome painting probes from the
dromedary camel (Camelus dromedarius) by flow sorting and degenerate oligonucleotide
primed-PCR. The painting probes were first used to characterize the karyotypes of the
dromedary camel (C. dromedarius), the Bactrian camel (C. bactrianus), the guanaco (Lama
guanicoe), the alpaca (L. pacos) and dromedary x guanaco hybrid karyotypes (all with 2n =
74). These FISH experiments enabled the establishment of a high-resolution GTG-banded
karyotype, together with chromosome nomenclature and idiogram for C. dromedarius, and
revealed that these camelid species have almost identical karyotypes, with only slight varia-
tions in the amount and distribution patterns of heterochromatin. Further cross-species
chromosome painting between camel, cattle, pig and human with painting probes from the
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camel and human led to the establishment of genome-wide comparative maps. Between
human and camel, pig and camel, and cattle and camel 47, 53 and 53 autosomal conserved
segments were detected, respectively. Integrated analysis with previously published compara-
tive maps of human/pig/cattle enabled us to propose a Cetartiodactyla ancestral karyotype
and to discuss the early karyotype evolution of Cetartiodactyla. Furthermore, these maps will
facilitate the positional cloning of genes by aiding the cross-species transfer of mapping infor-
mation.

Descriptors: camels, dromedaries, Bactrian, guanacos, alpacas, cytogenetics, evolution,
Lama, Cetartiodactyla, chromosome painting, karyotype.

Beniwal, BS; Singh, RP. Haemato-biochemical changes in camels suffering from pica. Annals of
Agri Bio Research. 2007; 12(1): 83-86. ISSN: 0971-9660
Abstract: Haematological and biochemical studies were carried out in 60 camels suffering
from pica. Twenty apparently healthy camels served as controls. The haemogram of affected
camels revealed significant decrease in hemoglobin, total erythrocyte count, packed cell
volume, mean corpuscular volume and mean corpuscular haemoglobin, indicating microcytic
hypochromic anaemia. Erythrocyte sedimentation rate and eosinophils were significantly
high in affected animals. The total leukocyte count, neutrophils, lymphocytes and monocytes
percentage and osmotic fragility of erythrocytes remained unaffected. Affected camels had
significantly low levels of serum calcium, inorganic phosphorus, zinc and copper, whereas
sodium, potassium, magnesium, chloride and manganese values were within normal range.
Reproduced with permission of CAB.
Descriptors: dromedary camels, Bactrian camels, pica behavior, anemia, red blood cells,
erythrocytes, white blood cells, eosinophils, hematology, hemoglobin value, leukocyte counts,
lymphocytes, monocytes, neutrophils, blood chemistry, calcium, chloride, copper, magne-
sium, manganese, phosphorus, potassium, sodium, zinc.

Chen JingChen; Gao ChengJuan; Bai ZhongTian; Wang JianLin. Morphological comparisons of
the brain of the Bactrian camel (Camelus bactrianus) between a near term foetus and
the adult. journal of Camel Practice and Research. 2007; 14(2): 139-142. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: The comparison of the morphology of the brain of Bactrian camel between a near
term foetus and adults was performed. The results showed that the near term camel had a
relatively mature brain about 50% the size of the adult. The cerebellum was about 40% of
that of the adult in weight. The pituitary was large, with about 67% the length of the adult
in diameter. Yet the surface area of the cerebrum and area of corpus callosum on sagittal
surface were relatively small, of which both ratio to those of the adult were about 1:3. Unlike
the adult, the olfactory bulb was invisible from dorsal view and the sulci on the surface of
the brain were not as deep as the adult. Besides, the brain stem had a remarkable downward
inclination. Reproduced with permission of CAB.

Descriptors: Bactrian camels, fetuses, animal anatomy, brain, cerebrum, fetal development.

Cui, Peng; Ji, Rimutu; Ding, Feng; Qi, Dan; Gao, Hongwei; Meng, He; Yu, Jun; Hu, Songnian;
Zhang, Heping. A complete mitochondrial genome sequence of the wild two-humped
camel (Camelus bactrianus ferus): an evolutionary history of camelidae. BMC Genomics.
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2007; 8: Article No.: 241. ISSN: 1471-2164

URL: http://www.biomedcentral.com/bmcgenomics/

Abstract: Background: The family Camelidae that evolved in North America during the
Eocene survived with two distinct tribes, Camelini and Lamini. To investigate the evolu-
tionary relationship between them and to further understand the evolutionary history of
this family, we determined the complete mitochondrial genome sequence of the wild two-
humped camel (Camelus bactrianus ferus), the only wild survivor of the Old World camel.
Results: The mitochondrial genome sequence ( 16,680 bp) from C. bactrianus ferus contains
13 protein-coding, two rRNA, and 22 tRNA genes as well as a typical control region; this
basic structure is shared by all metazoan mitochondrial genomes. Its protein-coding region
exhibits codon usage common to all mammals and possesses the three cryptic stop codons
shared by all vertebrates. C. bactrianus ferus together with the rest of mammalian species do
not share a triplet nucleotide insertion (GCC) that encodes a proline residue found only in
the nd1 gene of the New World camelid Lama pacos. This lineage-specific insertion in the

L. pacos mtDNA occurred after the split between the Old and New World camelids sug-
gests that it may have functional implication since a proline insertion in a protein backbone
usually alters protein conformation significantly, and nd1 gene has not been seen as poly-
morphic as the rest of ND family genes among camelids. Our phylogenetic study based on
complete mitochondrial genomes excluding the control region suggested that the divergence
of the two tribes may occur in the early Miocene; it is much earlier than what was deduced
from the fossil record (11 million years). An evolutionary history reconstructed for the family
Camelidae based on cytb sequences suggested that the split of Bactrian camel and drom-
edary may have occurred in North America before the tribe Camelini migrated from North
America to Asia. Conclusion: Molecular clock analysis of complete mitochondrial genomes
from C. bactrianus ferus and L. pacos suggested that the two tribes diverged from their
common ancestor about 25 million years ago, much earlier than what was predicted based on
fossil records.

Descriptors: Bactrian camel, Camelus bactrianus ferus, Lama pacos, alpacas, cryptic stop
codons, moledular genetics, MtDNA, tRNA, rRNA, divergent genetics, common ancestor.

Duraffour, S; Snoeck, R; Krecmerova, M; Oord, J van den; Vos, R de; Holy, A; Crance, JM; Garin,

D; Clercq, E de; Andrei, G. Activities of several classes of acyclic nucleoside phospho-
nates against camelpox virus replication in different cell culture models. Antimicrobial
Agents and Chemotherapy. 2007; 51(12): 4410-4419. ISSN: 0066-4804

URL: http://aac.asm.org/

Abstract: Camelpox virus (CMLV) is the closest known virus to variola virus. Here we
report on the anti-CMLYV activities of several acyclic nucleoside phosphonates (ANDs)
related to cidofovir [(S)-1-(3-hydroxy-2-phosphonomethoxypropyl)cytosine (HPMPC;
Vistide)] against two CMLYV strains, CML1 and CML14. Cytopathic effect (CPE) reduction
assays performed with human embryonic lung fibroblast monolayers revealed the selectivi-
ties of the first two classes of ANPs (c(HPMPA, HPMPDAP, and HPMPO-DAPy) and of
the hexadecyloxyethyl ester of 1-{[(5S)-2-hydroxy-2-oxido-1,4,2-dioxaphosphinan-5-yl]
methyl}-5-azacytosine (HDE-cHPMP-5-azaC), belonging to the newly synthesized ANDPs,
which are HPMP derivatives containing a 5-azacytosine moiety. The inhibitory activities of
ANPs against both strains were also confirmed with primary human keratinocyte (PHK)
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monolayers, despite the higher toxicity of those molecules on growing PHKSs. Virus yield
assays confirmed the anti-CMLI and anti-CML14 efficacies of the compounds selected for
the highest potencies in CPE reduction experiments. Ex vivo studies were performed with a
3-dimensional model of human skin, i.e., organotypic epithelial raft cultures of PHKSs. It was
ascertained by histological evaluation, as well as by virus yield assays, that CMLV replicated
in the human skin equivalent. HPMPC and the newly synthesized ANPs proved to be effec-
tive at protecting the epithelial cells against CMLV-induced CPE. Moreover, in contrast to
the toxicity on PHK monolayers, signs of toxicity in the differentiated epithelium were seen
only at high ANP concentrations. Our results demonstrate that compounds belonging to
the newly synthesized ANDPs, in addition to cidofovir, represent promising candidates for the
treatment of poxvirus infections.

Descriptors: Bactrian camels, animal viral diseases, cidofovir, antiviral agents, antiviral prop-
erties, viral diseases, viral replication, Poxviridae.

Gahlot, TK (editor). Proceedings of the International Camel Conference “Recent Trends in
Camelids Research and Future Strategies for Saving Camels”, Rajasthan, India, 16-17
February 2007. College of Veterinary & Animal Science, Rajasthan, India: 2007; iii + 226
pp-

Abstract: A total of 78 papers presented at the International Camel Conference are included
in this supplement. The topics discussed include disease diagnosis and treatment, breeding
and genetics, immunology, microbiology, reproduction, ethnoveterinary practice, camel hus-
bandry, management practices, nutrition, surgery, anatomy, physiology, pharmacology, milk,
draft power, production and parasitology. Reproduced with permission of CAB.
Descriptors: Bactrian camels, dromedary camels, camel milk, anatomy, breeding camel
diseases, camel husbandry, nutrition, physiology, bacterial diseases, diagnosis, draft animals,
genetics, immunology, parasitology, parasitoses, pharmacology, therapeutics, viral infections,
reproduction, surgery, therapy, veterinary practice, viral diseases, working animals.

Kataria , AK . Camel immunology: myths and facts. In: TK Gahlot(Editor). Proceedings of the Inter-
national Camel Conference “Recent Trends in Camelids Research and Future Strategies for Saving
Camels”, Rajasthan, India, 16-17 February 2007. 2007; 63-67.

Abstract: Camel has a low susceptibility to diseases and suffers comparatively with lesser
infections. The low susceptibility of camel to pathogens has led to a belief that camel’s
immune system is either more potent in combating the infections or is unique and differ-
ent from other mammalian species. But as camel is confined to only some parts of the world
where due scientific attention has not been paid, only little research has accumulated on

this species. The earliest information remained limited to estimation of total serum proteins
followed by reports on fractionation of serum proteins and quantification of immunoglobu-
lins. Afterwards, much attention of the scientists throughout the globe remained confined
to detection of serum antibodies developed against common diseases. But the important
discovery about presence of unusual heavy chain antibodies (HCAbs or nanobodies) in
serum of camel ignited the interest in camel research throughout the world and henceforth,
lot of work has been carried out on the camel immunoglobulins and their properties. The
immunology of camel has been studied more in regards to its immunoglobulins with specific
emphasis on heavy chain antibodies. Functional heavy chain immunoglobulins have, so far,
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only been found in camels and llamas. The HCAbs constitute approximately 75% of the

IgG in camel serum. In my opinion, there are no myths about camel’s immunology but only
facts prevail. The paper reviews some important aspects of camel immunology in terms of
isolation and identification of immunoglobulins and structure, physico-chemical properties,
antigen-binding properties, antimicrobial activities, evolution and application of nanobodies.
Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, antibodies, disease resistance, IgG,
immune system, immunity, immunoglobulins, immunology, susceptibility, gamma globulins,
immune globulins, resistance to disease.

Konuspayeva, G; Faye, B; Loiseau, G; Levieux, D. Lactoferrin and immunoglobulin contents in

camel’s milk (Camelus bactrianus, Camelus dromedarius, and Hybrids) from Kazakh-
stan. Journal of Dairy Science. 2007 Jan; 90(1): 38-46. ISSN: 0022-0302

URL: http://jds.fass.org/cgi/content/abstract/90/1/38

NAL call no: 44.8 J822

Abstract : Lactoferrin (Lf) and IgG were estimated in camel’s milk from Kazakhstan, where
2 species of camels (Camelus bactrianus, Camelus dromedarius) and their hybrids cohabit.
'The concentrations of Lf and IgG were determined according to 3 variation factors: region
(n = 4), season (n = 4), and species (n = 5; sample 4 was mixed milk and sample 5 was of
unknown origin). The mean values in raw camel’s milk were 0.229 pl 0.135 mg/mL for Lf
concentration and 0.718 pl 0.330 mg/mL for IgG concentration. The seasonal effect was the
only significant variation factor observed, with the highest values in the spring for Lf and

in the winter for IgG. The Lf concentration varied in 1-wk postpartum milk from 1.422 to
0.586 mg/mL. The range in IgG concentration was wide and decreased from 132 to 4.75
mg/mL throughout the 7 d postpartum, with an important drop after parturition. In fer-
mented milk, the lactoproteins are generally hydrolyzed. For milk samples from undefined
species, discriminant analyses did not allow the origin of the species to be determined. A
slight correlation between Lf and IgG concentrations was observed in raw milk. The values
were slightly higher than those reported in cow’s milk, but this difference was insufhicient to
attribute medicinal virtues to camel’s milk.

Descriptors: dromedary camels, Bactrian camels, hybrid camels, camel milk, raw milk, milk
composition, lactoferrin, immunoglobulin G, species differences, geographical variation,
seasonal variation, spring, winter, postpartum period, parturition, fermented milk, milk pro-
teins, proteolysis, Kazakhstan.

Levine, DG; Smith, JJ; Richardson, DW; Brown, V; Beech, J; Habecker, P; Adam, E. Suspected

panosteitis in a camel. Journal of the American Veterinary Medical Association. 2007 Aug 1;
231(3): 437-441. ISSN: 0003-1488

URL: http://www.avma.org/

NAL call no: 41.8 Am3

Descriptors: Bactrian camels, case studies, young animals, males, lameness, legs, flunixin,
biopsy, lesions-(animal), tibia, bone formation, bone diseases, adverse effects, metatarsus,
disease diagnosis, flunixin-meglumine, panosteitis.
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Makhdoomi, DM; Shakeel Ahmad; Kirmani, MA; Banik, S; Sheikh, GN. Physico-anatomical char-
acteristics of Bactrian versus dromedary with special reference to Ladakh bactrian. In:
TK Gahlot(Editor). Proceedings of the International Camel Conference-"Recent Trends in Cam-
elids Research and Future Strategies for Saving Camels”, Rajasthan, India, 16-17 February 2007 .
2007; 166-167.

Abstract: The Bactrian of Ladakh is believed to be originated from those amongst the bac-
trian of China and Mongolia. At a high altitude it got acclimatised to the environment where
low oxygen tension and ambient temperatures are the main stress factors for human life to
the extent that it became resistant to high altitude diseases. Accordingly the physiological and
anatomical features differ from the Bactrian of Mongolia, China and dromedary camel. The
paper aims to put on the record some of the physico-anatomical characteristics of Ladakh
Bactrian and their comparison with the dromedary camel. Reproduced with permission of
CAB.

Descriptors: LadakhBactrian camels, dromedary camels, species origins, species
comparison,animal anatomy, morphology, species differences.

Makhdoomi, DM; Banik, S; Shakeel Ahmad; Sheikh, GN; Kirmani, MA. Perineural anaesthesia
as an aid in lameness diagnosis and management in Bactrian camel of Ladakh. In: TK
Gabhlot, (Editor). Proceedings of the International Camel Conference-"Recent Trends in Camelids
Research and Future Strategies for Saving Camels”, Rajasthan, India, 16-17 February 2007.
2007; 178-180.

Abstract: The study was done at and around Nobra Valley of Ladakh at an altitude of 18,
300 ft. The 9 double humped camels (6 males and 3 females) ageing 2 to 6 years, 150-450
Kgs formed the subjects of the study The animals manifested clinical signs of ailments like
knee injuries 2, bony exostosis 1, tendovaginitis 2 and lameness 4 cases. The perineural anal-
gesia of the fore limb disorders was managed using 2% lignocaine and prior sedation with
xylazine hydrochloride. The results of the study will be discussed. Reproduced with permis-
sion of CAB.

Descriptors: Bactrian camels, anesthesia, anesthetics, analgesics, diagnosis, diagnostic tech-
niques, exostoses, joint diseases, lameness, lidocaine, lignocaine, preanesthetic medication,
resedation, trauma, xylazine, India.

Marai, IFM; Zeidan, AEB. Artificial insemination in Camelidae. Tropical and Subtropical Agroeco-
systems. 2007; 7(1): 1-13. Note: In English with a Spanish summary. A review article.
URL: http://www.veterinaria.uady.mx/publicaciones/journal/2007-1/128-camels2.pdf
Abstract: The most important problems of Artificial Insemination (AI) in Camelidae is its
timing in relation to ovulation in the she-camel. The present article reviewed collection of
semen, processing of semen, manipulation of the female and semen deposition technique
in Camelidae species. Commonly, semen is collected by electroejaculation, artificial vagina
(AV), flushing of the epididymus with saline solution, while the more accepted methods are
the former two methods. Semen is usually used in raw condition or after extension, depend-
ing on the method of semen processing. In the fresh raw method, whole semen is used
within minutes or after few hours. Extension of the semen ejaculate is carried out by adding
extenders and it is required in more efficient use of Al, in short-term preservation or liquid
semen (within a few hours or days) and long-term preservation or frozen semen (months
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or years). In short-term preservation, semen is used extended under different temperatures
(30, 25 or 4 degrees C). Long-term preservation is carried out by cryopreservation. Packag-
ing methods such as pellets, ampoules or in plastic straws with different volumes (0.25, 0.5
or 4 ml) represent different freezing procedures. The quality and survival of spermatozoa of
post-thaw semen are highly variable from one male to the other, even after using the same
freezing technique. To ensure that the inseminated females ovulate, hormonal manipulation
of ovarian activity is used such as the induction of follicular activity and ovulation, as well
as, synchronization of these phases in a group of females. The best time for insemination
can only be determined by ultrasonography and/or rectal palpation of the ovaries. The other
alternative is to inseminate at known intervals following induction of ovulation by hormonal
treatment with human-chorionic gonadotropin (hCG) or gonadotropin-releasing hormone
(Gn-RH). Reproduced with permission of CAB.

Descriptors: alpacas, Bactrian camels, dromedary camels, guanacos, llamas, vicunas, repro-
ductive techniques, artificial insemination, cryopreservation, deposition site, gonadotropin
releasing hormone, GnRH, HCG, estrus, ovulation, synchronization, synchronized females,
techniques, spermatozoa, semen, semen diluent additives, semen preservation.

Niasari-Naslaji, A. Collection, processing and preservation of Bactrian camel semen. In: TK
Gahlot (Editor). Proceedings of the International Camel Conference-"Recent Trends in Camelids
Research and Future Strategies for Saving Camels”, Rajasthan, India, 16-17 February 2007.
2007; 79-82.

Abstract: This manuscript explains our modifications and approach in semen collection and
processing, biophysical characteristics and introduction of a novel extender for preservation
(short and long-term storage) of Bactrian camel semen. Semen collection was performed
satisfactorily in the Bactrian camel using a modified bovine artificial vagina. Using a very
simple, cheap and practical mechanical procedure, described in this review, the viscosity of
the semen was successfully reduced, which in turn facilitated further evaluation and process-
ing of semen by providing a liquefied and homogenous specimen. The most two important
parameters semen, including pH (7.4+or-0.1) and osmolality (318.2+or-1.9 mOsm/kg H<
sub>2</ sub>0), were then used to innovate a novel extender, named SHOTOR diluent for
short (24 hrs at 4 degrees C) and long-term (at frozen state) preservation of semen in this
species. Reproduced with permission of CAB.

Descriptors: Bactrian camel, artificial insemination, artificial vagina, freezing, frozen semen,
osmotic pressure, pH, processing, semen, semen characters, semen diluents, semen-preserva-
tion; semen viscosity, Al hydrogen ion concentration.

Niasari-Naslaji, A; Mosaferi, S; Bahmani, N; Gerami, A; Gharahdaghi, AA; Abarghani, A; Ghanbari,
A. Semen cryopreservation in Bactrian camel (Camelus bactrianus) using SHOTOR
diluent: Effects of cooling rates and glycerol concentrations. 7heriogenology. 2007 Sept 1;
68(4): 618-625. ISSN: 0093-691X
URL: http://dx.doi.org/10.1016/j.theriogenolo
NAL call no: QP251.A1T5
Abstract: Experiments were conducted with a final goal of providing a suitable protocol for
cryopreservation of Bactrian camel semen. In Experiment I, the effect of average cooling rate
(slow cooling: 0.14 versus fast cooling: 0.55 pC/min) on the viability of chilled semen was
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evaluated. In Experiment II, the effect of different concentrations of glycerol (4, 6 and 8%)
on the post-thaw viability of frozen sperm was investigated. In Experiment III, the efficiency
of SHOTOR diluent was compared with IMV buffers for the cryopreservation of camel
semen. Viability parameters including progressive forward motility (PFM), plasma mem-
brane integrity and percentage of live spermatozoa were assessed. Progressive forward motility
of sperm cooled at the faster rate was superior after incubating for 24 h at 4 pC compared

to that cooled at the slower rate (P < 0.05). Post-thaw viability of Bactrian camel sperm was
better using a final glycerol concentration of 6% compared to 4 and 8% (P < 0.05). Progres-
sive forward motility of frozen-thawed sperm was greater using SHOTOR diluent (29.9%)
compared to IMV buffers (4.2%, P < 0.05). In conclusion, semen cryopreservation in Bac-
trian camel is feasible when it is extended in SHOTOR diluent, cooled within 1 h (average
cooling rate: 0.55 pC/min) to 4 pC, and then exposed to glycerol, at the final concentration
of 6%.

Descriptors: Bactrian camels, semen, cryopreservation, slow cooling, fast cooling, cryopro-
tectants, glycerol, chemical concentration, semen extenders, spermatozoa, sperm viability,
sperm motility.

Qiu HaiYu; Cui Yan. Observation of distributions blood vessels of renal arteries in Bactrian
camel by casting mould technique. Vezerinary Science in China. 2007; 37(7): 619-622.
ISSN: 1673-4696. Note: In Chinese with an English summary.

URL: http://www.zgsykx.com/

Abstract: The renal artery vessel of Bactrian camel was observed by vessel casting and scan-
ning electron microscopy. The results showed that the renal artery was divided into truncus
dorsalis and truncus ventralis and was 4-8 cm away from the renal hilum. The renal arteries
entered the renal hilum and divided into many segmental arteries. The renal segmental arter-
ies in the left and right kidneys had their own characteristics. The renal segmental arteries
extended to the boundary of the cortex and medulla and then became the arcuate arteries
which were in the stretch of the renal segmental arteries but not paralleled with the surface of
the kidney. The renal glomus, efferent arteries and afferent arteries in the different regions of
the kidney had their own morphology and structural characteristics. The results showed that
the distribution regularity of the renal segmental arteries in Bactrian camel kidney was dis-
tinct. No anastomosis was observed between the segmental arteries, and some changes were
detectable in the formal structure of the glomus.

Descriptors: Bactrian camels, camel anatomy, kidney blood vessel morphology, arteries,

vessel casting, electron microscopy, techniques.

Rose, P; Roffe, S; Jermy, M. Enrichment methods used for bactrian camel (Camelus bactrianus)
and tufted deer (Elaphodus cephalophus michianus) at the East Midland Zoological
Society: Twycross Zoo. Ratel. 2007 June; 34(2): 7-11. ISSN: 0305-1218
Descriptors: Bactrian camels, Camelus bactrianus, Elaphodus cephalophus michianus, captive
zoo animals, environmental enrichment stratigies and devices, Twycross Zoo, Warwickshire,

England.
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She QiuSheng; Li HaiYan; Wang JianLin; Bai ZhongTian. Topographic anatomy and morphom-

etry of the metacarpus and phalanges in the adult Bactrian camel (Camelus bactrianus).
Journal of Camel Practice and Research. 2007; 14(2): 143-149. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: Fourteen specimens of the metacarpus and digits of the forelimb of adult Bactrian
camels were examined by means of radiography, computed tomography (CT), gross anatomy
and morphometry. The metacarpal bone is approximately slender and with a long shaft. Two
digits are present, the third and fourth are fully developed; each digit has 3 phalanges and

2 proximal sesamoid bones. Under the phalanges of the forefoot, there is a well-developed
digital pad which has 3 fat cushions (central, axial and abaxial) and an elastic fibrous cushion
breaths phalanges of each digit. The gap of digit joints in radiograph is approximately 6-8
mm, the proximal articular facet area in digital joints is much larger than that of the cor-
responding distal. The relative density of phalanges in digit III is slightly larger than that of
the digit IV, but the weight and volume of phalanges in digit III is slightly smaller than that
of the digit IV, respectively. The relative density of axial proximal sesamoid is slightly smaller
than that of the abaxial, the weight and volume of axial proximal sesamoid is larger than
those of the abaxial, respectively. The distal half of proximal phalanx and middle phalanx are
oblique. Reproduced with permission of CAB.

Descriptors: Bactrian camels,animal anatomy, digits, feet, metacarpus, phalanges, morphol-
ogy, morphometrics, phalanges.

Yakhchalim, M; Cheraghi, E. Eimeriosis in Bactrian and dromedary camels in the Miandoab

2006

region, Iran. Acta Veterinaria Beograd. 2007; 57(5/6): 545-552. ISSN: 0567-8315. Note: In
English with a Serbian summary.

Abstract: An investigatin into eimeriosis of camels was carried out in two camel-raising areas
of Miandoab region, Iran, to determine the frequency and diversity of Eimeria species. Bac-
trian camels (n=85) and dromedary camels (n=40) which were from one to four years old
were subjected to examination. Fecal samples were collected and the flotation technique was
carried out to demonstrate the presence of oocysts and sporulation of oocysts. The overall
prevalence was 12.8%. Five Eimeria species were identified in both camels: the highest rate
belonged to the E. bactriani (42.2%), followed by E. rajasthani (only in dromedary camels,
26.7%), E. pellerdyi (only in bactrian camels, 15.6%), E. cameli (11.1%) and E. dromedarii
(4.4.%). All 12.8% of infected camels had mixed infections with at least three species. Feces
consistency and infection intensity had a significant correlation with age (P<0,01). The sex
and age of the camels had a significant effect on prevalence (P<0.01). These findings may be
useful to evaluate the infection potential when considering control programs, specially for
young camels. Reprodued with permission of CAB.

Descriptors: Bactrian camels, dromedary camels, fecal testing, age differences, sex dif-
ferences, coccidiosis, disease prevalence, disease surveys, epidemiology, mixed infections,
oocysts, risk factors, seasonal variation, seasonality, coccidian, Eimeria cameli, Eimeria bactri-
ani, Eimeria dromedarii, Eimeria pellerdyi, Eimeria rajasthani, Iran.
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Chhabra , MB; Sangwan, AK Parasitic diseases of camels - an update. 1. Protozoal diseases.
Journal of Camel Practice and Research. 2006; 13(1): 7-14. ISSN: 0971-6777. Note: A review
article.

URL: http://www.camelsandcamelids.com

Abstract: Protozoal diseases, particularly trypanosomiasis caused by the flagellate, 7rypano-
soma evansi, are considerable constraints on the health and productivity of the dromedary
camels throughout the tropics and subtropics. With the developments in the field of molecu-
lar biology and their application in parasitic infections, there has been great progress in

the diagnostic techniques. Apart from detection of parasitoses, these tests are useful aids in
monitoring the effectiveness of therapeutic interventions. As a consequence, more reliable
epidemiological data on the distribution and incidence of these diseases have been generated.
DNA-based technologies have enabled the characterization of species, subspecies and stocks
(strains) of camel-parasitizing trypanosomes. Chemotherapy and strategic control of try-
panosomiasis continue to be another fertile area which has witnessed a fair number of recent
reports. Other protozoan parasites and their occasional association with disease are now being
reported more frequently. These include the gut-dwelling coccidia, the tissue-cystic forms
(Sarcocystis and Toxoplasma), Balantidium, Cryptosporidium and others. Possible changes in
camel husbandry practices may lead to increase in their prevalence and economic impact. As
such, there is need to include these in the overall parasitic disease surveillance among camels.
Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, parasitic diseases, clinical aspects,
diagnosis, diagnostic techniques, disease prevalence, disease control, disease prevention,
epidemiology, blood chemistry, hematology, histology, urine testing, cysts developmental
stages, drug therapy, pathogen strains coccidiosis, cryptosporidiosis, neosporosis, proto-

zoal infections, theileriosis, toxoplasmosis, trypanosomiasis, Balantidium coli, Besnoitia,
Cryprosporidium, Eimeria cameli, Eperythrozoon, Haemonchus longistipes, Hammondia hey-
dorni, Neospora caninum,Sarcocystis cameli, Theileria, Toxoplasma gondii, Tritrichomonas
Joetus, Trypanosoma evansi, Secernentea, Strongylida, antigens, antiprotozoal agents, drugs.

Du Xiao hua; Liu Xia; Liu Ying ; Wang Jian lin. Observation on the architecture of subpleural pul-
monary microvasculature, in Bactrian camel (Camelus bactrianus) under SEM. Jiepou
Xuebao. 2006; 37(1): 87-90. ISSN: 0529-1356
Abstract: Objective To study the architecture of the subpleural pulmonary, microvasculature
and its functional relationship in the bactrian camel. Methods The replica scanning electron
microscopic method was used. Results According to their continuous branches, the sub-
pleural pulmonary microvasculatures were recognized into four grades: arteriole, terminal
arteriole, precapillary arteriole and capillary. The subpleural pulmonary capillaries gener-
ally came from the subpleural precapillary arteriole and communicated each other to form
the subpleural pulmonary capillary network. Sometimes, the subpleural terminal arteriole
directly gave rise to capillaries to unite with the subpleural pulmonary capillary network. The
network was loose, in which the diameter of the mesh was larger than that of the capillary,
and the mesh was often hexagon and pentagon in appearance. There were obvious imprints
of the smooth muscles oil the surface of the casts of the subpleural pulmonary arteriole, the
terminal arteriole and the precapillary arteriole. On the surface of the casts of the subple-
oral pulmonary capillary. there were obvious imprints of the endothelial nuclei as well. In

Information Resources on Old World Camels (2009) <15



addition, the broad and different level communications were found among the pulmonary
interstitial capillary and subpleural pulmonary microvasculature. Conclusion There were

no significant differences on the architecture of the subpleural pulmonary microvasculature
between the Bactrian camel and other kind of mammals.

Descriptors: Bactrian camels, lungs, subpleural microvascular structures, scanning electron
microscope methods, arteriole, terminal arteriole, precapillary arteriole, capillary, functional
relationships, similar to other mammals.

Fan HongBo; Hasisurong; Jirimutu. Separation and purification of IgG in Bactrian camel colos-

trum and its transfer to newborn camel calves. Vezerinary Science in China. 2006; 36(3):
220-224. ISSN: 1673-4696. Note: In Chinese with an English summary.

URL: http://www.zgsykx.com/

Abstract : The concentration of IgG in the colostrum of Bactrian camels in Alax and in the
serum of camel calves were measured to determine the factors affecting the passive immunity
of calves obtained from maternal antibodies. The whey proteins were fractionated by precipi-
tation using saturated ammonium sulfate twice and the milk IgG was purified by the anion
exchange resin DEAE-Sephacel. The purity and molecular weight of IgG were determined
by SDS-PAGE. Specific rabbit anti-camel antiserum was prepared by injecting camel IgG to
rabbits. The quantitative single radial immunodiffusion technique was used for the determi-
nation of colostrum IgG levels in Bactrian camels and serum IgG levels in calves at 90 and
14 days after parturition, respectively. The results highlighted the pattern of passive immu-
nity of the calves obtained from maternal antibodies, and provided a foundation for better
husbandry practice in camel industry.

Descriptors: Bactrian camels, camel calves, newborn immunity, colostral immunity, colos-
trum, IgG, maternal antibodies, maternal immunity, passive immunity, Vitelline immunity.

Jensen, JM. Camelid drug formulary. Published by Game Ranch Health , San Antonio, TX. 2006;

(st Ed.): 405 pp. ISBN: 9781424312177

Abstract: The book is divided into two main sections, the first dealing with South Ameri-
can Camelids (SAC), llama (Lama glama), alpaca (Lama pacos), guanaco (Lama guanicoe),
and vicuna (Vicugna vicugna), and the second with dromedaries (Camelus dromedaries) and
Bactrian camels (C. bactrianus). The drugs are grouped in the book according to clinical
application (for example, Analgesia, Anaesthesia, Gastrointestinal, Immunization, Repro-
ductive, Vitamins-Minerals). The information consists of a table with five columns entitled
Drug, Species, Dosage, Comments, and Reference. For example the information for penicil-
lin in the Reproduction - SAC section is: Drug: penicillin, Species: SAC, Dosage: 22,000
mg/kg, SC, q24h for 3 treatments, Comments: prevention of uterine infection, References:
Johnson, L. 1989 [the full references are listed at the end of each of the SAC and Camel sec-
tions]. This book will be extremely useful to all veterinarians who come across camelids in
their work. Reproduced with permission of CAB.

Descriptors: camelids, dromedary camels, Bactrian camels, llamas, alpacas, guanacos,
vicunas, antibiotics, anti-infective agents, anti—inﬂammatory agents, anti-parasitic agents,
medicines, drugs, drug therapy, anesthetics, vaccines, pharmacology, dosages, etc.
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Madany, J; Nowakowski, H; Pepiak, A; Pasko, S. Uveitis anterior in a camel - the clinical case. Bu/-
letin of the Veterinary Institute in Puawy. 2006; 50(1): 131-135. ISSN: 0042-4870
Abstract: The characteristics, diagnosis, clinical signs and treatment of uveitis in a circus
Bactrian camel in Poland are described. Moderate uveitis anterior of traumatic origin in the
camel is proof of possible uveitis occurrence in a species other than cats, dogs and horses in
which the disease is most often observed.
Descriptors: Bactrian camels, circus animal, uveitis, eye trama, case reports, clinical aspects,
diagnosis, therapy, therapeutics, Poland.

Madany, J; Nowakowski, H; Pepiak, A; Pasko, S. Uveitis in a camel - a clinical case. Annales Uni-
versitatis Mariae Curie Skodowska Sectio DD, Medicina Veterinaria . 2006; 61: 87-93. ISSN:
0301-7737. Note: In English with a Plish summary.

Abstract: Inflammation of the uveal tract (anterior or posterior uveitis) is a serious disease
of the eye, leading to blindness [ Poland, date not given]. A clinical case of uveitis in a circus
camel was presented. The camel showed depression, anorexia and alteration in the right
eyeball. After clinical examination, the diagnosis of anterior uveitis of the right eyeball and
swelling of the nasal area was stated which could be due to mechanical trauma. The therapeu-
tic course was described. The drugs given to the animal included atropine, tolfenamic acid,
prednisolone and dimethyl sulfoxide. Telephone reports confirmed that the animal recovered
completely after the treatment. Moderate anterior uveitis of traumatic origin in a camel was
proof of the possible occurrence of uveitis in breeds different from cats, dogs and horses.
Descriptors: Bactrian camel, uveitis, eye infections, trauma, blindness, case report, clinical
aspects, atropine, dexamethasone, diagnosis, dimethyl sulfoxide, drug therapy, eye hemor-
rhage, eye inflammation, neomycin, polymyxin B, prednisolone, prognosis.

Mosaad, AA; Elbagory, AR; Khalid, AM; Waters, WR; Tibary, A; Hamilton, MJ; Davis, WC. Identi-
fication of monoclonal antibody reagents for use in the study of the immune response to
infectious agents in camel and water buffalo. journal of Camel Practice and Research. 2006;
13(2): 91-101. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: Progress in elucidating the mechanisms regulating the immune response to
infectious agents and derived vaccines in domestic species, especially in camels and water
buffaloes, has been impeded by the lack of monoclonal antibody (mAb) reagents needed to
study the immune response in the species of interest. As a first step to address this problem,
we conducted a study to determine how many existing mAbs developed against leuko-
cyte differentiation molecules (LDM) in various species recognize conserved epitopes on
orthologous (identical) molecules in two or more species of Artiodactyla. Analysis of 490
monoclonal antibodies raised against LDM in cattle, goat, sheep, llama, pig, dog and human
revealed that many epitopes have been conserved on orthologous molecules in the course
of evolution in closely related species in the suborder Ruminantia such as in cattle, bison
and water buffalo, and fewer on more distantly related species such as goat and sheep. Only
a few of the epitopes conserved in Ruminantia were conserved in the suborders Suiformes
(pigs) and Tylopoda (llamas and camels). The highest level of conservation in all suborders
was found with major histocompatibility complex (MHC) class I (MHC I) and class II
(MHC II) molecules. These findings show the potential as well as the limitations of screening
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existing mAbs for research in less use studied species. Importantly, the findings also provide
further insight into the composition of the immune system in Artiodactyla and factors to be
considered when studying the immune response to infectious agents and vaccines in the dif-
ferent suborders of Artiodactyla. Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, bison, buffaloes, cattle, dogs, goats, llamas,
humans, rabbits, pigs, sheep, epitopes, evolution, immune response, immune system, immu-
nity, major histocompatibility complex, monoclonal antibodies, antigenic determinants,
histocompatibility complex, immunological reactions.

Mosaferi, S; Niasari Naslaji, A; Bahmani, N; Gharahdaghi, AA; Abarghani, A; Ghanbari, A; Gerami,

A. Comparing different levels of osmolality of sucrose extender on the viability of sper-
matozoa in Bactrian camel (Camelus bactrianus). Reproduction Fertility and Development.
2006; 18(1-2): 160. ISSN: 1031-3613. Note: 32nd Annual Conference of the International
Embryo Transfer Society, Orlando, FL, USA; January 07-11, 2006

URL: http://www.worldcat.org/issn/1031-3613

Descriptors: Bactrian camels, sperm preservation, viscosity, osmolality, sperm viability,
forward motility testing, sucrose extender.

Muhammad, G; Jabbar, A; Igbal, Z; Athar, M; Saqib, M. A preliminary passive surveillance of

clinical diseases of cart pulling camels in Faisalabad metropolis ( Pakistan). Preventive
Veterinary Medicine. 2006 Oct 17; 76(3-4): 273-279. ISSN: 0167-5877

DOI: http://dx.doi.org/10.1016/j.prevetmed.2006.05.006

NAL call no : SF601.P7

Descriptors: male, Bactrian camels, animal drawn vehicles, draft camels, disease surveillance,
animal disease incidence, disease diagnosis, scabies, Sarcoptes scabiei, arthropod pests, skin
diseases, surra, Trypanosoma, thermoregulation, anhidrosis, Pakistan.

Niasari Naslaji, A; Mosaferi, S; Gharahdaghi, AA; Abarghani, A; Ghanbari, A; Gerami, A; Bahmani,

N. Comparison between two extenders for cryopreservation of Bactrian camel semen.
Reproduction Fertility and Development. 2006; 18(1-2): 161. ISSN: 1031-3613. Note: “32nd
Annual Conference of the International-Embryo-Transfer-Society, Orlando, FL, USA;
January 07 -11, 2006.”

URL: http://www.worldcat.org/issn/1031-3613

Descriptors: Bactrian camel, camel semen preservation, cryopreservation techniques,
diluents, glucose, citric acid, fructose, SHOTOR diluent.

Niasari Naslaji, A.; Mosaferi, S; Bahmani, N.; Gharahdaghi, AA; Abarghani, A; Ghanbari, A; Gerami,

A. Effectiveness of a tris-based extender (SHOTOR diluent) for the preservation of
Bactrian camel (Camelus bactrianus) semen. Cryobiology. 2006; 53(1): 12-21. ISSN:
0011-2240

URL: http://www.sciencedirect.com/science/journal/00112240

Abstract: The development of a suitable semen extender is required to extend artificial breed-
ing programs and to preserve the genetic potential of Bactrian camel. Experiments were
conducted to provide the optimal osmolality and pH of tris-based extender and to compare
that with available extenders for short-term preservation of Bactrian camel semen at 4 degrees
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C during 24 h. In experiments I and 11, the effects of varying osmolalities (270, 300, 330,
360, and 390 mOsm/kg) and pHs (5.5, 6, 6.9, 7.5, 7.9, and 8.9) of tris-based extender on
sperm viability were investigated. In experiment 111, the efficiency of tris-based extender
(SHOTOR diluent) in preserving Bactrian camel semen was compared with lactose (10%),
sucrose (10%) and Green buffer. Viability parameters including progressive forward motil-
ity (PFM), plasma membrane integrity and the percentage of live spermatozoa were assessed.
The data were analyzed using general linear model procedure. In the majority of assessments
using tris-based extender, the viability of spermatozoa, was superior at the osmolality of 330
mOsm/kg and pH of 6.9. PFM was significantly greater at the time of semen dilution in
tris-based (65.5%) and Green buffer (60.5%) compared to that of lactose (31%) and sucrose
(28%) extenders (P < 0.05), and remained elevated throughout the experiment. There was no
significant difference in other viability parameters among 4 extenders (P > 0.05). In conclu-
sion, the utilization of a tris-based extender, having the osmolality of 330 mOsm/kg and pH
of 6.9, favors the short-term preservation of the Bactrian camel spermatozoa under chilled
condition. (c) 2006 Elsevier Inc. All rights reserved.

Descriptors: Bactrian camel, semen, tris-based semen extender, artificial breeding programs,
preserving genetic potential, viability parameters, pH, osmolality, progressive forward motil-
ity, lactose, sucrose.

Niasari Naslaji, A; Mosaferi, S; Bahmani, N; Abarghani, A; Gharahdaghi, AA; Gerami, A. Effect of

lactose extender with different levels of osmolality and pH on the viability of Bactrian
camel (Camelus bactrianus) spermatozoa. [ranian Journal of Veterinary Research. 2006;
7(4): 14-22. ISSN: 1728-1997. Note: In English with a Perisan summary.

URL: http://www.shirazu.ac.ir/en/index.php?page id=60

Abstract: Semen was collected from 10 Bactrian camel bulls using modified bovine artificial
vagina. In experiment I, the extenders used were 9, 10, 11, 12 and 13% lactose with osmola-
lities of 290, 333, 350, 376 and 419 mOsm/kg, respectively, at pH 6.9. In experiment II, the
10% lactose extender subjected to different pH (5.9, 6.9, 7.5, 7.9 and 8.9) were compared.
All extenders contained 20% egg yolk and antibiotics. There were three replicates (ejaculates)
for each trial. After dilution, semen was evaluated for progressive forward motility (PFM),
plasma membrane integrity (PMI) and live percentage of sperm at 0, 4, 12 and 24 h after
incubation at 4 degrees C. Viability of sperm was similar in 9, 10 and 11% lactose concen-
trations at 0 and 4 h. PFM was affected (<8%) at 10 and 11% lactose extenders at 12 h.
PFM was highest at 0 h (P<0.05) at pH 6.9, but decreased by 15% at 4 h (P<0.05). At pH
5.9-7.9, PMI and live percentage of sperm decreased at 12 and 24 h, respectively (P<0.05).
It is concluded that semen with 9, 10 and 11% lactose at pH 6.9 is the suitable extender

for short-term preservation (up to 4 h) of Bactrian camel semen maintained at 4 degrees C.
Reproduced with permission of CAB.

Descriptors: Bactrian camels, sperm, sperm motility, sperm viability, cryopreservation,
lactose, osmotic pressure, pH, plasma membranes, semen diluent additives, semen diluents,
spermatozoa, cell membrane, milk-sugar; plasmalemma.

Odbileg, R; Purevtseren, B; Batsukh, Z; Konnai, S; Ohashi, K; Onuma, M. Complete cDNA

sequences and phylogenetic analyses of the Th1 and Th2 cytokines of the Bactrian camel
(Camelus bactrianus). Journal of Veterinary Medical Science. 2006; 68(9): 941-946. ISSN:
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0916-7250

URL: http://www.soc.nii.ac.jp/jsvs

DOI: http://dx.doi.org/10.1292/jvms.68.941

Abstract: The complementary DNAs of the Th1 (IL-2, IL-12p35, and IFN- gamma ) and
Th2 (IL-4, IL-10 and IL-13) cytokine genes of the Bactrian camel (Camelus bactrianus) were
cloned, sequenced, and analyzed. IL-2, IL-4, IL-10, IL-12p35, IL-13, and IFN- gamma
were found to have 465, 402, 537, 669, 411, and 501 bp length open reading frames with
154, 133, 178, 222, 136, and 166 amino acid encodings, respectively. The homology ranged
from 58.8% to 100% between the nucleotide sequences of the camel cytokine genes and the
published sequences of other mammalian genes, including the llama, pig, cow, horse, human,
and mouse. The cDNA had highest homology with orders Artiodactyla (pigs and cattle) and
Perissodactyla (horses), especially to the recently cloned llama sequences. Reproduced with
permission of CAB.

Descriptors: Bactrian camel, pigs horses, cattle llamas, complementary DNA, cytokines,
DNA cloning, interferon, linkage, genes, nucleotide-sequences, open reading frames, phylog-
eny, ORFs.

Richter, T. Durchtrittigkeit beim Trampeltier (Camelus ferus bactrianus), der orthopadische

Schubh, ein Therapieansatz.[Hyperextension of the fetlock in Camelus bactrianus - the
therapeutic use of the orthopaedic shoe.] Tierarztliche Umschau. 2006; 61(4): 216-217.
ISSN: 0049-3864. Note: In German with an English summary.

URL: http://www.tu-online.de/

Descriptors: Bactrian camel, lameness, musculoskeletal disorders, hyperextenion of fetlock,
phalanges structure, orthopedic shoe as treatment.

Sabocanec, R; Grabarevic, Z; Seol, B; Bedrica, L; Gudan, A; Dzaja, P; Vitkovic, K; Curic, S; Ancic,

Z. Clostridiuminfektion bei einem zweihockrigen Kamel (Camelus bactrianus) im
Zagreber Zoo. [Clostridiosis in two humped camels (Camelus bactricanus) in Zagreb
Zoo.] Tierarztliche Umschau. 2006; 61(6): 322-328. ISSN: 0049-3864. In German with an
English summary.

URL: http://www.tu-online.de/

Abstract: A case of peracute clostridiosis in a 7-year-old two-humped camel (Camelus bac-
trianus) maintained at Zagreb Zoo is described ( Croatia, date not given). Pathological and
bacteriological examinations were conducted. The animal died suddenly, overnight, without
any clinical signs. It was kept with two other camels which have not shown any disease signs.
Gross lesions included degeneration of the myocardium with sub-epicardial ecchymoses, hae-
morrhage of the pharynx and larynx, severe nephrosis and haemorrhagic abomasoenteritis.
All the organs were examined histologically. Bacteriological examination of the intestine and

lung specimens revealed Clostridium perfringens.

Descriptors: Bactrian camel, case report, peracute clostridiosis, clinical finding, autopsy, post
mortem examinations, Clostridium perfringens, bacterial infection, bacterial diseases, diagno-
sis, zoo animals, Croatia.

20e

Bactrian



Wernery, U. Camel milk, the white gold of the desert. Journal of Camel Practice and Research. 20065
13(1): 15-26. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: New World camelids are not milked, but the milk of Old World camelids is being
used for many centuries. The two-humped camel lives in cold climate, hence their milk fat
can reach levels of 8% which serves as an energy source for the newborn. The one-humped
camel lives in hot climatic zones, hence the fat content is low, but the water content is high.
The camel udder possesses 4 quarters, one teat per quarter and 2 teat canals per teat, some-
times even 3. One of the most remarkable features of dehydrated camels is the ability to
continue lactation and to secrete milk that is highly diluted with over 90% water content.
A temperamental camel cow which does not like or know its milker will simply cease pro-
duction, but a contented camel can produce milk for a very long period. Globally, the milk
productivity of camels is more than 5 times lower than the milk productivity of cattle. The
camel’s mammary gland possesses at least 8 (4x2) independent milk units. The camels are
milked by hand. A pilot camel milking project using bucket milking machines began at
CVRL in 2001. A modern camel dairy farm with the intention of milking several hundred
dromedaries will be opened in autumn 2006 in Dubai under the name Dubai Camel Dairy
Farm (DCDF). Mastitis in camels is rare. Treatment of camel mastitis is carried out paren-
teral due to the narrow teat canals. No bacteriological standards exist for raw and pasteurized
camel milk. Transformation from colostrum to normal milk is reached after 7-10 days. The
colostrum of camels is white like normal milk. Duration of milk letdown is very short, about
one to two min, therefore milking from both sides is essential. Camels should be milked
several times a day. Good milkers can produce 20-30 litres daily. Camel milk is a rich source
of proteins with potential antimicrobial and protective activity. Components of camel milk
differ considerably from those of ruminants and have strong similarities to those of human.
Camel fat contains a higher concentration of long chain fatty acids (C14-C18) than short
chain fatty acids, and is therefore healthier. Camel milk contains less vitamin A, B< sub>2</
sub> folic acid and pantothenic acid than cow milk. On the contrary, the content of niacin
and vitamin C is remarkably higher than in cow milk. The high concentration of vitamin
C and the high water content are the most eminent factors of camel milk. Whey proteins
in camel milk are more heat resistant than those of cow milk. The degree of denaturation
varies in camel milk from 32 to 35% at 80 degrees C. In cow milk, 70-75% of whey pro-
teins are denatured at this temperature. Pasteurization at 72 degrees C for 5 min reveals only
5-8% losses of camel milk composition investigated. Lactation periods of up to 24 months
are known to occur in dromedaries. Camel milk proteins are different to that of cow milk.
This may be the reason why no allergies to camel milk proteins are known. Camel milk does
not coagulate easily. It passes the acidic stomach undisturbed and reaches the intestines for
absorption. Camel milk contains 5 times more vitamin C compared to cow milk. Camel
milk contains insulin and is therefore used to treat diabetes mellitus. Camel milk contains
medicinal properties to treat different ailments such as autoimmune diseases, allergies,
asthma, rash, diabetes, infectious diseases like tuberculosis, stress, peptic ulcers and cancer.
It is a booster of the immune system. Camel milk products are consumed commercially as
fresh, raw or pasteurized milk and cheese, especially soft cheese in West Africa (caravane
made in Mauritania), ice creams with different flavours, milk shakes, puddings (creme brulee
and panna cotta), Arabian dish mohabila and susa (North-Eastern Africa) or shubat (Kazakh-

Information Resources on Old World Camels (2009) 21



stan) as sour milks. Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, lactating camels, milking, camel milk,
milk composition, colostrum, medicinal properties, milk products, milk proteins, milk
quality, antibacterial properties, fat, fatty acids; immunoglobulins, gamma gabulins, lacto-
ferrin; lactoperoxidase, lysozyme; N acetyl beta glucosaminidase, nicotinic acid, vitamins,
whey protein, bactericidal properties, pasteurization, denaturation, heat treatment mammary
glands, mastitis, Arcanobacterium pyogenes, Escherichia coli, Pasteurella multocida, Staphylococ-
cus aureus, Streprococcus agalactiae.

Wu Run; Chen HaoTai; Liu XiangTao; Xie QingGe. Prokaryotic expression of recombinant prion

proteins of domestic yak and Camelus bactrianus. Veterinary Science in China. 2006;
36(1): 1-6. ISSN: 1673-4696. Note: In Chinese with an English summary.

URL: http://www.zgsykx.com/

Abstract: The aim of this study is to compare the prokaryotic expression of the recombinant
prion proteins in domestic yak and C. bactrianus. Using recombinant DNA technology,

four expression plasmids from the yak and C. bactrianus were constructed namely: pGEX-
BoPrP(23-242), pGEX-BoPrP(100-242), pGEX-CaPrp(25-241) and pGEX-CaPrp(93-241).
After transforming E. coli BoPrp(23-242), E. coli BoPrP (100-242), E. coli CaPrp(25-241)
and E. coli CaPrP(93-241) were obtained. While the recombinant bacteria was induced

by 1.0 mmol/L by IPTG at 37 degrees C for 5 to 6h, the expected fusion protein with a
molecular size of 50.2 ku, 41.7 ku, 49.9 ku and 42.4 ku were produced, respectively and the
expression products accounted for 30-25% overall bacterium protein. Western blot analysis
confirmed that the fusion proteins, GST-BoPrP(23-242), GST-CaPrP(25-241) and GST-
CaPrP(93-241) could react with the anti-bovine PrP monoclonal antibodies at 4C11 with
the exception of GST-BoPrP(100-242). Results showed that the yak PrP and the camel PrP
shared the same antigen component which is also present in the Prp of Yellow cattle. Repro-
duced with permission of CAB.

Descriptors: Bactrian camels, yaks, Escherichia coli, antigens, chromosome maps, gene
expression, monoclonal antibodies, plasmids, prion proteins, fusion proteins, gene sequences,
immunogens, recombinant proteins, China.

Xie ZhaoHui; Li HaiYan; Wang JianLin. Morphological study on the cerebrum of Bactrian camel

(Camelus bactrianus) with particular reference to sulci. Journal of Camel Practice and
Research. 2006; 13(1): 61-66. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: The macroscopic anatomy of the cerebrum of the Bactrian camel (Camelus bactri-
anus) was reported for the first time. Many features varied significantly from most previously
described ungulate species including its large size, sulci pattern of the cerebral hemispheres
and well-developed sular cortex. Six brains of adult Bactrian camels were examined, and the
mean values of the cerebrum length, width and height were 11.23, 8.67 and 5.77 c¢m, respec-
tively. The mean weights of the brain (518.3 g) and the sulci of the cerebrum, in general,
were similar to that of the Chinese Qin-tibetan yak and Chinese water buffalo. The Bactrian
camel had large temporal lobes, well-developed olfactory bulbs and prominent sulci and gyri.
The results were beneficial for further research on the comparative neuroanatomy and devel-
opmental neurology. Reproduced with permission of CAB.
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Descriptors: Bactrian camel, yak, Chinese water buffalo, camel-anatomy, camel brain mor-
phology, cerebrum, morphometrics.

Zhao, M; Willms, WD; Han, G; Jin, Y. Bactrian camel foraging behaviour in a Haloxylon ammo-

dendron ( C.A. Mey) desert of Inner Mongolia . Applied Animal Behaviour Science. 2006
Sept; 99(3-4): 330-343. ISSN: 0168-1591

URL: http://dx.doi.org/10.1016/j.applanim.2005.11.001

NAL call no: QL750.A6

Descriptors: Bactrian camels, Camelus bactrianus ferus, foraging, food plants, Haloxylon
ammodendyon, foraging behavior, Agriophyllum squarrosum feeding preferences, feed intake,
rumination, diurnal variation, seasonal variation, desert animals, deserts, China.

Zhao MengLi; Willms, WD; Han GuoDong; Jin Ye Bactrian camel foraging behaviour in a

Haloxylon ammodendron (C.A. Mey) desert of Inner Mongolia. Applied Animal Behaviour
Science. 2006; 99(3/4): 330-343. ISSN: 0168-1591

URL: http://www.sciencedirect.com/science/journal/01681591

Abstract: The Bactrian camel (Camelus bactrianus ferus) is uniquely adapted to the deserts of
China and Mongolia. It was domesticated about 3000 years ago but the wild Bactrian camel
is endangered with less than 1000 remaining in China. We observed the foraging behaviour
of 10 domestic Bactrian camels (Alashan) in a Haloxylon ammodendron C.A. Mey desert of
Inner Mongolia. The Alashan Bactrian camel is one of about four breeds of the species found

in the western part of Inner Mongolia. In each season, plant species selection was observed
for each camel over three, 10-min periods at morning, noon and night and their primary
activities were recorded over a period of 17.6, 19.2, 18.5, and 17.2 h in winter, spring,
summer and autumn, respectively. Forage intake was estimated by mimicking bite size for
each species and extrapolating to the total time spent grazing. Plant species preferences were
calculated from estimates of their relative utilization and availability. The number of species
contributing to the camels” diet in winter, spring, summer, and autumn were 5, 6, 7, and 8,
respectively. No seasonal differences (P<0.05) were detected in forage intake, faecal output,
or apparent digestibility. The Bactrian camels switched their diet from a senesced forb, Agrio-
phyllum squarrosum (L.) Moq., in winter to the shrub H. ammodendron in spring, and to an
increasing dependence on perennial and annual herbaceous species in autumn. H. ammod-
endron was the dominant species in this desert community and was utilized in each season.
Camels are dependent on a yearlong forage supply from a fragile environment, which can
readily be damaged without careful management.

Descriptors: Bactrian camels, camel behavior, arid lands, deserts, foraging, grazing, forage,
feeding behavior, food intake, camel food preferences, digestibility, food intake, Haloxylon
ammodendron, Mongolia.

Zhou HuanMin; Guo ZhenHua. Heterogeneous nuclear transfer embryos reconstructed by

bovine oocytes and camel (Camelus bactrianus) skin fibroblasts and their subsequent
development. /n Vitro Cellular and Developmental Biology Animal. 2006; 42(1/2): 16-19.

URL: http://www.sivb.org/pubs a_index.asp
DOI: http://dx.doi.org/10.1290/0506038.1

Abstract: This study reconstructed heterogeneous embryos using camel skin fibroblast cells
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as donor karyoplasts and the bovine oocytes as recipient cytoplasts to investigate the repro-
gramming of camel somatic cell nuclei in bovine oocyte cytoplasm and the developmental
potential of the reconstructed embryos. Serum-starved skin fibroblast cells, obtained from
adult camel, were electrically fused into enucleated bovine metaphase II (MII) oocytes that
were matured in vitro. The fused eggs were activated by Inomycin with 2 mM/ml 6-dimeth-
ylaminopurine. The activated reconstructed embryos were cocultured with bovine cumulus
cells in synthetic oviduct fluid supplemented with amino acid (SOFaa) and 10% fetal calf
serum for 168 h. Results showed that 53% of the injected oocytes were successfully fused,
34% of the fused eggs underwent the first egg cleavage, and 100% of them developed to
four- or 16-cell embryo stages. The first completed cleavage of xenonuclear transfer camel
embryos occurred between 22 and 48 h following activation. This study demonstrated that
the reconstructed embryos underwent the first embryonic division and that the reprogram-
ming of camel fibroblast nuclei can be initiated in enucleated bovine MII oocytes.
Descriptors: Camelus bactrianus , Bactrian camel, cattle, embryo culture, embryo transfer,
embryonic development, cleavage cytoplasm, fibroblasts, in vitro culture, metaphase, oocyte
maturation, skin cells, somatic cells, reconstructed embryos.

Zhou HuanMin; Guo ZhengHua. Heterogeneous nuclear-transferred-embryos reconstructed

with camel (Camelus bactrianus) skin fibroblasts and enucleated ovine oocytes and their
development H M. Animal Reproduction Science. 20065 95(3/4): 324-330. ISSN: 0378-4320
DOI: http://dx.doi.org/10.1016/j.anireprosci.2006.01.01
NAL call no: QP251.A5

Abstract: This study reconstructed heterogeneous embryos using camel skin fibroblast cells

as donor karyoplasts and ovine oocytes as recipient cytoplasts for investigating the develop-
mental potential of the reconstructed embryos. Serum-starved adult camel skin fibroblast
cells were used as donor somatic cells. Ovine oocytes matured in vitro were employed as
recipient cytoplasts. The fusion of fibroblast cells into recipient cytoplasm was induced

by electrofusion. The fused oocytes were activated by 5 mM/ml inomycin with 2 mM/ml
6-dimethylaminopurine (6-DMAP). The activated reconstructed embryos were co-cultured
with ovine cumulus cells in synthetic oviduct fluid supplemented with amino acid (SOFaa)
and 10% fetal calf serum (FCS) for 168 h. A total of 300 enucleated ovine oocytes were
available for xenonuclear embryo reconstruction. The results showed that 71% of the nuclear
transfer couplets were successfully fused, 55% of the fused oocytes cleaved within 48 h after
activation, 82% of the cleaved oocytes developed to 2-16-cell embryo stages and 18% of the
cleaved nuclear transfer zygotes developed to the morula stage. This study demonstrated that
the xenonuclear transfer camel embryos can undergo the first embryonic division and subse-
quent development to morula stage in vitro.

Descriptors: Bactrian camels, sheep, oocytes, zygotes, heterogeneous embryos, embryonic
development fibroblasts, cell culture; cytoplasm, embryo transfer, karyoplast morula.
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Al Ani, FK; Roberson, ]. Fungal infection of camelids. In: B. Faye and . Esenov (Editors). Desertifi-

cation Combat and Food Safety: The Added Value of Camel Producers, Ashkabad, Turkmenistan,
19-21 April 2004. 10S Press, Amsterdam. 2005; 70-84. ISBN: 1586034731

Descriptors: camelids, bactrian camels, dromedary camels, fungal infections, clinical
aspects, etiology, aflatoxicosis, aflatoxin poisoning, European blastomycosis, aspergillosis,
candidosis, candidiasis, cryptococcosis, dermatomycoses, ergotism, lymphangitis, mycoses,
mycotoxicoses, mycotoxins, fungal toxins, dermatophytes, sporotrichosis, zygomycosis,
fungal morphology, diagnosis diagnostic techniques, disease control, disease prevention,
drug therapy, epidemiology, defence mechanisms, geographical distribution, histopathology,
natural immunity, pathogenesis, pathogenicity, taxonomy, antifungal agents, iodine, cera-
tocide, amphotericin B, antifungal agents, azoles, griseofulvin, imidazoles, nystatin, causal
agents Ajellomyces capsulatus, Aspergillus, Candida albicans, Claviceps purpurea, Conidiobolus
coronatus, Cryptococcus neoformans, Histoplasma capsulatum, Microsporum, Neotyphodium
coenophialum, Neotyphodium lolii, Rhizopus, Sporothrix schenckii, Trichophyton, Acremonium
coenophialum, Acremonium lolii, Hyphomycetes,

Chen, Y; Wu, YJ; Xu, BL; Wan, J; Qian, ZM. Species-specific polymerase chain reaction ampli-

Faye, B

>

fication of camel (Camelus) DNA extracts. Journal of AOAC International. 2005 Sept-Oct;
88(5): 1394-1398. ISSN: 1060-3271

Abstract: A sensitive polymerase chain reaction (PCR) method based on amplification of a
specific DNA fragment was established for the identification of camel (Camelus) materials.
The species-specific primer pair L183/H372 was designed based on the nucleotide sequence
of the mitochondrial cytochrome b gene, and its specificity was confirmed by amplification
of 3 camel (domestic double-humped camel, wild double-humped camel, wild one-humped
camel) samples and 11 non-Camelus animal (sheep, goat, pig, chicken, cattle, fish, dog,
horse, donkey, deer, and rabbit) materials. An expected 208 base pair fragment was amplified
from camel materials; no cross-reactive or additional fragments were generated from other
animal materials. Taq I restriction endonuclease digestion of the unpurified PCR product can
be used routinely to confirm the camel origin of the amplified sequence.

Descriptors: Camelus , wild dromedary camels, domesticated Bactrian camels, wild Bactrian
camels, camel meat, product authenticity, DNA, polymerase chain reaction, PCR, nucleotide
sequences, cytochrome B, meat and bone meal, molecular sequence data.

Esenov, P (Editors). Desertification Combat andFood Safety: The Added Value of Camel
Producers, Ashkabad, Turkmenistan, 19-21 April 2004. 10S Press, Amsterdam. 2005; 225
pp-

Abstract : This book gives an overview of the status of camel production, development of
camel products and maintenance of animal productivity in order to satisfy human require-
ments both in quantity and quality. The workshop contributes to the exchange between
scientists in order to allow access to new approaches and methodologies by all desert and
camel scientists in the involved countries (Western European countries, Mediterranean coun-
tries and Central Asian Republics). The 4 papers presented in the plenary sessions discuss the
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Faye, B.

new trends in camel sciences, desertification in Central Asian countries, Arvana breed camel
and the association between camel and society. A total of 14 papers give emphasis on deser-
tification, selection, breeding and diseases of camels. Camel keeping and productiveness are
discussed in 16 papers. Moreover, recommendations are given. Reproduced with permission
of CAB.

Descriptors: desertification, desert animals, domestication, dromedary camels, Bactrian
camels, camel production, pasteurizing, grazing behaviors, reproductive performance, selec-
tive camel breeding, camel genetic resources, camel-based products, camel milk production,
camel milk composition, camel milk products, sour milk, lactoferrin, leptin, lipids, fiber
products, fleece, wool, adipocytes, disease prevention, infectious-diseases, mycoses, probiot-
ics, therapy.

Productivity potential of camels. In: B. Faye and P. Esenov (Editors) . Desertification
Combar and Food Safety: The Added Value of Camel Producers, Ashkabad, Turkmenistan, 19-21
April 2004. 10S Press, Amsterdam. 2005; 127-134. ISBN: 1586034731

Abstract: It is accepted that camel has the ability to produce more milk than cow in similar
conditions. However, the camel milk productivity is not well known. Data from the litera-
ture are scarce and mainly from observations in research stations. Data are more rarely from
pastoral areas, where performance monitoring is uncommon. Elsewhere, the data are not
homogeneous from one author to another with regards to mean daily yield, total yield per
lactation and herd average. Therefore, the comparisons are not easy. Furthermore, there is a
high variability of reported productions, which leads to suppose a potential for the selection
on that criterion. This selection is possible but rarely achieved except in Soviet Union for
dromedary and Bactrian camels. The world production of camel milk is officially estimated
to be 1.3 million tonnes in 2002. However, according to the high level of self-consumption
and of the individual potential, this production can probably be higher (i.e. 5.4 millions
tonnes). The individual production varies between 1000 and 12000 litres per lactation
according to some sources. The lactation curve is similar to bovine with a better persistence.
The lactation length is quite variable (from 8 to 18 months in general), but longer than that
for dairy cattle in similar conditions. The feeding and seasonal conditions have an impact on
performance. Some intensified systems occurring in many places showed good prospects in
camel milk production to supply populations from arid lands.

Descriptors: dromedary camels, Bactrian camels, camel milk, dairy performance, lactation
curve, lactation duration, milk consumption, milk production, milk supply, milk yield, sea-
sonality, selection, genetic variation, genotypic variability, Africa, Asia.

Faye, Bernard; Esenov, P (Editors). NATO Advanced Research Workshop on Desertification

Combat and Food Safety (2004 : Ashkhabad, Turkmenistan). 10S Press, Amsterdam;
Washington, DC: c2005. Note: NATO science series. Series I, Life and behavioural sciences,
1566-7693; v. 362. ISBN: 1586034731. “Proceedings of the NATO Advanced Research
Workshop on Desertification Combat and Food Safety, 19-21 April 2004, Ashgabad, Turk-
menistan”. Contents: Camel and desert : new trends of the camel sciences / Bernard Faye;
Desertification in the Central Asian countries / I.S. Zonn; Camels of the Arvana breed :
history, modern state, and perspectives for the development / B. Sopyev, G. Saparov, and

O. Annamukhammedov; The camel and society / Franethcois Brey and Bernard Faye;
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Camel : history of its domestication / H. Yusupov; Participatory approaches to using the
camel in combating desertification / Ilse Kohler-Rollefson and Hanwant Sing Rathore; The
current status of the wild Bactrian camel / John Hare; Environmental education and public
awareness : valuable tools in combating desertification / Kathryn Rae; Desertification and
camel-breeding in Kalmykia (Russian Federation) / E. Gabunshchina and L. Dzhabrueva;
Realization of the National Action Program to Combat Desertification in Turkmenistan

/ Muhamet Durikov and Jamal Annaklycheva; Diseases of camels, their preventive main-
tenance and treatment / B. Sopyev, B. Divanov, and C. Charyev; The most important
infectious diseases in camelids / U. Wernery; Fungal infections of camelids / Falah K. Al-Ani
and Jerry Roberson; Role and method of advising for producers in natural hardship condi-
tions / Murat Aitmatov .. [et al.]; Factors affecting reproductive performance of camels at
the herd and individual level / Ahmed Tibary, Abdelhaq Anouassi, and Abdelmalek Sghiri;
Assisted reproduction in dromedary camels / J.A. Skidmore and M. Billah; Camel genetic
resources and ways of camel breeding products use for population of Kazakstan arid areas /
A. Tasov and N. Alybaev; Productivity potential of camels / Bernard Faye; Body lipids and
adaptation of camel to food and water shortage : new data on adipocyte size and plasma
leptin / Y. Chilliard .. [et al.]; Standards for camel milk / Uzi Merin .. [et al.]; Modern dairy
products from traditional camel herding : an experience in Mauritania / Nancy Abeider-
rahmane; Lactoferrin of camel milk of Kazakhstan / G. Konuspayeva .. [et al.]; -- Artificial
nursing of camel calves : an effective technique for calves’ safeguard and improving herd
productivity / T. Khorchani, M. Hammadi, and M. Moslah; Camel dairy in eastern Africa :
present state and future perspectives / Zakaria Farah and Mario Younan; Influence of feeding
on camel milk components / Donata Cattaneo .. [et al.]; -- Probiotic properties of a sour-
milk product : shubat from the camel milk / A. Serikbayeva .. [et al.]; The effectiveness of the
people treatment with camel chal / T. Khodzhageldyev and B.G. Khodzhakuliyev; Develop-
ment of products for child nutrition and for medical and prevention purposes on the base of
camel milk / Yuri Aleksandrovich Sinyavskiy; Camel milk production and transformation in
Sub-Saharan Africa / Mohammed Bengoumi, Gilles Vias, and Bernard Faye; Pasture ration
of Arvana camels in desert pastures / H. Khanchaev; Meat productivity of the camel Arvana
breed and ways to increase it / G. Saparov and O. Annageldiyev; The milk productivity of
the camel Arvana breed and its use / A. Cherzekov and G. Saparov; Wool productivity and
quality of fleece in the camel Arvana breed / O. Annageldiyev, G. Saparov, and M. Atayeva.
Reproduced with permission of CAB.

Gabunshchina, E; Dzhabrueva, L. Desertification and camel-breeding in Kalmykia ( Russian
Federation). In: B. Faye and P. Esenov (Editors). Desertification Combat and Food Safety:
The Added Value of Camel Producers, Ashkabad, Turkmenistan, 19-21 April 2004. 108 Press,
Amsterdam. 2005; 49-54. ISBN: 1586034731
Descriptors: Bactrian camels, dromedary camels, desertification, adaptation to arid grass-
lands, animal-breeding, camels-based products, camel meat, camel milk, wool, Russia.

Gage, LJ; Vandenabeele, SIJ; White, SD. Use of hyposensitization injections to control seasonal
pruritus in a Bactrian camel (Camelus bactrianus). Journal of Zoo and Wildlife Medicine.
2005; 36(1): 88-94. ISSN: 1042-7260

Abstract: A 9-yr-old, female Bactrian camel (Camelus bactrianus) developed severe pruritus
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Hare, J.

in June 1993. During the next 8 yr, the camel exhibited annual episodes of pruritus and epi-
phora, generally beginning in June and subsiding in October of each year. These signs could
usually be controlled with topical agents and fly repellents, although pruritus flare-ups were
effectively controlled with intermittent injections of diphenhydramine and corticosteroids.
There were no signs during the colder months. The pruritus became more severe and dif-
ficult to control when the camel reached its 18th year. Histopathologic descriptions of skin
biopsies taken from several sites suggested a hypersensitivity reaction with secondary changes
because of bacterial infection or corticosteroid administration (or both). An intradermal test
(IDT) performed using 62 allergens regionalized to Northern California resulted in 17 posi-
tive test sites. Hyposensitization therapy was initiated using allergens chosen on the basis of
exposure, availability, and the results of the IDT, using standard protocols. The clinical signs
of pruritus were markedly reduced in the 2 yr after the hyposensitization injections were ini-
tiated. Reproduced with permission of CAB.

Descriptors: Bactrian camel, zoo animal, case study, skin disease, severe pruritus, epiphora,
itching, seasonal events, allergies clinical aspects, diagnosis, histopathology, hypersensitivity,
immune desensitization, California, USA.

The current status of the wild Bactrian camel. In: B. Faye and P. Esenov (Editors).
Desertification Combat and Food Safety: The Added Value of Camel Producers, Ashkabad, Turk-
menistan, 19-21 April 2004. 108 Press, Amsterdam. 2005; 43-45. ISBN: 1586034731
Descriptors: Bactrian camels, wild camels, population decrease, predation, hunting, wild
camel protection, adaptation, desertification, arid lands, habitat destruction, predation, Gobi
Desert, Mongolia.

Liu, ZP. Studies on rickets and osteomalacia in Bactrian camels (Camelus bactrianus). Veterinary

Journal. 2005 May; 169(3): 444-453. ISSN: 1090-0233

URL: http://www.sciencedirect.com/science/journal/10900233

NAL call no.: SF601.V484

Abstract: Epidemiological studies have indicated incidences of 32.9% and 27.8% for rickets
and osteomalacia, respectively, in Bactrian camels (Camelus bactrianus), but there is an
increased incidence under drought conditions, sometimes reaching 75%. We have found that
concentrations of phosphorus and copper in forage and soil samples in a drought affected

area were significantly lower than in a control area or normal reference values (P < 0.01); the
mean Ca:P ratio in the forages was 50:1. The phosphorus content of blood and hair from
affected camels was significantly less than that in controls (P < 0.01) and concentrations

of copper in the liver and kidney were significantly lower in affected camels than control
animals (P < 0.01); the concentrations of triiodothyronine (T3), thyroxine (T4) and para-
thyroid hormone (PTH) in the serum from affected animals were significantly higher than
those from healthy controls (P < 0.01); serum inorganic phosphorus and ceruloplasmin levels
were lower than those in the controls (P < 0.01 or P < 0.05); the concentrations of serum
alpha-globulin and beta-globulin were significantly higher in the affected camels than in the
healthy controls (P < 0.01). The pathological changes seen in camels affected with rickets
included porous, brittle, light, osteoporotic bones that were susceptible to fractures and had
less resistance to cutting and sawing. Wrist joints were enlarged with an apparent bowing

of the long bones in forelimb and with typical broadening of the epiphyses. In adult female
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camels, many enlarged scars were often seen in ribs indicating earlier fractures. The disease
could be cured with supplementary bone meal, phosphate or mineral mixtures and in field
investigations clinical signs disappeared within 15 days. Over the same period, the concen-
trations of phosphorus and alkaline phosphatase in blood returned to normal. The disease
may be effectively prevented by use of mineral blocks (block salt licks) or dosing orally with
copper, selenium and cobalt soluble glass boluses. We conclude that rickets and osteomalacia
are mainly caused by phosphorus and copper deficiencies in the pasture.

Descriptors: Bactrian camels, animal diseases, pathophysiology, osteomalacia, rickets, disease
incidence, epidemiology, drought, phosphorus, copper, forage, nutrient content, nutritive
value, nutrient deficiencies, calcium, blood chemistry, triiodothyronine, thyroxine, parathy-
roid hormone, feed supplements, dietary minerals, Gansu, Nei Mongol, Inner Mongolis,

China.

Luzhang, R; Lixun, Z; Naifa, L; Zuhao, H; Muli, M; Kerong, X. Distribution and population
status of the wild Bactrian camel (Camelus bactrianus ferus) in Gansu Province, China.
Journal of Camel Practice and Research. 2005; 12(1): 59-63. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: Between 1993 and 2002, the geographical distribution, habitat and number
of wild Bactrian camels (Camelus bactrianus ferus) were investigated in Annanba Nature
Reserve, Wanyaodun Nature Reserve and Yardan Geological Park. Over the past 1000 years,
the distribution area of the wild Bactrian camel had shrunk to 1000 km2 west of Gansu
Province. The major reasons were human activities, climatic change and grazing competition
from domestic Bactrian camels and other domestic ungulates. The surveys revealed that the
number of wild camel varied from 2 to 21, and mean sizes were 3.2-15.0 (camels/groups).
Immature wild camels were 3.2% in Annanba Nature Reserve and 6.3% in Wanyaodun
Nature Reserve. However, in February 2002, the percentage of adult male, female and imma-
ture wild camels were 23.9, 74.6 and 1.5%, respectively, among the 67 wild camels found in
Annanba Nature Reserve. Severe winters and wild animal predation are major factors leading
to low survival rates of immature wild camels. However, the most serious factor threatening
wild camels in Annanba Nature Reserve is crossbreeding between wild camels and domestic
camels. Reproduced with permission of CAB.

Descriptors: Bactrian camels, wild camels, populations, predation, survival, crossbreeding,
endangered species, geographical distribution, Gansu, China.

Mosaferi, S; Niasari Naslaji, A; Abarghani, A; Gharahdaghi, AA; Gerami, A. Biophysical and
biochemical characteristics of Bactrian camel semen collected by artificial vagina. 7he-
riogenology. 2005 Jan 15 63(1): 92-101. ISSN: 0093-691X
NAL call no: QP251.A1T5
URL: http://www.sciencedirect.com/science/journal/0093691X
Abstract: Seminal characteristics were investigated in Bactrian camel in this study. Semen

samples from ten mature Bactrian camel bulls were collected using a modified bovine arti-
ficial vagina. The biophysical parameters including volume, color, sperm concentration and
fast forward progressive motility, percentage of live sperm and the biochemical parameters
including osmolarity, pH, glucose, calcium, phosphorus, chloride, triglycerides, phospho-
lipids, total protein, albumin and non-protein nitrogen concentrations in seminal plasma
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were measured. The mean time for semen collection was 5.3 +/- 0.29 min. The volume of
semen varies from 1.2 to 26 (8.2 +/- 0.7 mls). The majority of semen samples (83.6%) were
milky in color and consistency. The average osmolarity of semen was 316.1 +/- 1.48 mOsm/
kg H20. The pH of semen was slightly alkaline (7.4 +/- 0.03). The mean concentration of
spermatozoa was 414.8 +/- 25.04 x 10(6) cells/ml. The fast forward progressive motility of
spermatozoa was 62.4 +/- 1.57%. The percentage of live spermatozoa was 85.6 +/- 1.15.
Seminal plasma concentration of glucose was 35.8 +/- 0.9 mg/dl. Non-protein nitrogen, total
protein and albumin were 32.5 +/- 2.5, 2200 +/- 100 and 1100 +/- 100 mg/dl, respectively.
The average concentrations of phospholipids and triglycerides in seminal plasma were 36.4
+/- 2.1 and 101.6 +/- 5.5 mg/dl, respectively. The concentrations of calcium, phosphorus and
chloride were 8.2 +/- 0.1, 2.9 +/- 1.7 mg/dl and 97.9 +/- 2.9 mEq./l, respectively.
Descriptors: Bactrian camels, normal values, endangered species, sperm motility, Iran.

Narmuratova M; Konuspayeva G; Loiseau, G; Serikbaeva, A; Nathalie, B; Didier, M; Faye B. Fatty

acids composition of dromedary and Bactrian camel milk in Kazakhstan. journal of
Camel Practice and Research. 2006; 13(1): 45-50. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: The fatty acid composition of milk from dromedary (n=10), Bactrian (n=11) and
hybrids (n=3) in Kazakhstan was analysed. The results confirmed the higher quantity of
unsaturated fatty acids of camel milk compared to cow milk. Palmitic acid, stearic acid, oleic
acid and myristic acid were the most important components of the camel milk fat. As the
sampling method included 3 variation factors (species, season, regions) with not more than
one sample per case, only general trends were observed. The milk samples collected during
summer from bactrian camel in the Caspian region (Atyrau, Aralsk) tended to be richer in
long chain fatty acids. On the other hand, the milk samples taken during winter from hybrid
or dromedary camels in the southern part of Kazakhstan seemed richer in short chain fatty
acids. Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, camel milk, camel milk constituents, fatty
acids; long chain fatty acids, short chain fatty acids, milk composition, myristic acid, oleic
acid, palmitic acid, seasonality, short chain fatty-acids, stearic acid, unsaturated fatty acids,
butterfat, Central Asia, hexadecanoic acid, octadecanoic-acid, tetradecanoic acid, Kazakh-
stan.

Odbileg, R; Konnai S; Ohashi, K; Onuma, M. Molecular cloning and phylogenetic analysis of

inflammatory cytokines of Camelidae (llama and camel). journal of Veterinary Medical
Science. 2005; 67(9): 921-925. ISSN:

URL: http://www.soc.nii.ac.jp/jsvs

DOI: http://dx.doi.org/10.1292/jvms.67.921

Abstract: We cloned, sequenced and analysed the complementary DNAs encoding Cameli-
dae inflammatory cytokines, including llama (Lama glama) interleukin (IL)-1 alpha , IL-1
beta , IL-6, tumour necrosis factor (TNF)- alpha and camel (Camelus bactrianus) 1L-6 and
TNE- alpha . The similarity levels of the deduced amino acid sequences of IL-1 alpha , IL-1
beta , IL-6 and TNEF- alpha from llama (camel) to those from other mammalian species,
ranged from 60.7-87.7%, 52.8-75.3%, 41.4-98.6 and 72.9-99.6%, respectively. Phyloge-

netic analyses based on nucleic acid sequences showed that llama IL-1 alpha , IL-1 beta , IL-6
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and TNF- alpha were more closely related to those of camel, pig, cattle, sheep and horse than
to those of human, dog, cat, mouse and rat. Reproduced with permission of CAB.
Descriptors: Bactrian camels, llamas, cytokines, amino acid sequences, complementary
DNA, DNA cloning; immune system, immunity, interleukin 1, interleukin 6, nucleotide
sequences, phylogenetics, tumor necrosis factor.

Reading , RP; Blumer, ES; Mix, H; Adiya, ]. Wild Bactrian camel conservation. Erforschung Biolo-
gischer Ressourcen der Mongolei. 2005; 9: 91-100.
Descriptors: wild Bactrian camel; Camelus bactrianus ferus; endangered throughout range;
litctle known of their natural history; conservation project; 1 male and 1 female collared; sat-
ellite telemetry for movement patterns; 1 year of data; home ranges; habitat use; sources of
mortality; feces for forage assessment and steroid analysis; fecal collection of wolves to assess
camels as prey; home range size; group size; populations; female travelled 4,527 km and her
100 % minimum convex polygon (MCP) home range was 17,232 km2; kernel home range
sizes covered 8,696 km2 for 95%, 4,031 km2 for 75 %, 2,284 km2 for 55 %, and 612 km?2
for 25 % kernels; male travelled a minimum of 683 km and his 100 % MCP home range
extended over 9,191 km2; kernel home ranges covered 7,255 km?2 for the 95 %, 3,741 km2
for the 75 %, 1,346 km?2 for the 50%, 585 km?2 for the 25%, and 115 km?2 for the 5%
kernel; China, Mongolia.

Salvelli, A; Calvi, LE; Sandri, C; Guadagnini, G; Kramer, L. Efficacy of an in-feed formulation
containing ivermectin for the control of gastrointestinal/pulmonary nematodes in non-
domestic ungulates at the Parco Natura Viva, Bussolengo (VR). In: K Frolich; F Steinbach
(Editors). Proceedings of the Institute for Zoo and Wildlife Research, Berlin. 2005; (6): 275-
276. ISSN: 1431-7338. Note: Erkrankungen der Zootiere. Verhandlungsbericht des 42.
Internationalen Symposiums uber die Erkrankungen der Zoo- und Wildtiere, Prague, Czech
Republic, 4-8 May, 2005.

URL: http://www.izw-berlin.de

Abstract: In this study, an in-feed formulation (UNIFEED) containing 10 mg/kg feed iver-
mectin was fed to giraffes (Giraffa camelopardalis), Grant’s zebras (Equus burchellii boehms),
Grevy’s zebras (E. grevyi), Cape elands (Zaurotragus oryx), Bactrian camels (Camelus bactri-
anus), mouflon (Ovis ammon) and tahrs (Ammotragus lervia) at the Garda Zoological Park in
Italy in September 2003. It was shown that strongylid (Strongyloides sp.) eggs were present
in all species except in camels. Zebras were also positive for ascarids. Camels were only posi-
tive for Trichuris sp. Faecal egg counts were 50-1000 eggs per g faeces (epg), with the highest
values in mouflon and tahrs. Mouflon were also infected with Dictyocaulus and Protostrongy-
lus spp., while tahrs were only infected with the latter. Giraffes showed a 100% reduction

in faecal egg counts, zebras showed 80% reduction in strongylid and 100% reduction in
roundworm eggs and camels had no reduction in 7richuris counts 12 days after treatment.
The epg values for mouflon and tahr herd samples raned from 0 (tahrs) to 50 epg (mouflon).
Both species were negative for Dictyocaulus and Protostrongylus spp. After 23 days, all giraffes
remained negative for nematodes, zebras showed 100% reduction in strongylid eggs com-
pared to 12 days post-treatment, Z7ichuris sp. counts decreased from 50 to <50 epg, tahrs
were negative and mouflon strongylid epg increased to 100 epg. These results show that
mouflon may contaminate pastures for other species, and that ivermectin is insufficient to
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control Trichuris sp. infection.

Descriptors: giraffes, Grants zebras, Grevy’s zebras, Cape elands, Bactrian camels, mouflon,
tahrs, zoo animals, fecal testing, helminth ova, animal parasitic nematodes, mixed infections,
nematode infections, Ammotragus lervia, Ascaridiidae, Dictyocaulus, Protostrongylus, Strongyl-
idae, Strongyloides, Taurotragus oryx, Trichuris, Adenophorea, Ascaridida, chemotherapy, drug
therapy, feed additives, ivermectin-; potency multiple infections, Rhabditida, Secernentea,
Strongylida, Garda zoological park, Italy.

Sopyev, B; Divanov, B; Charyev, C. Diseases of camels, their preventive maintenance and treat-

ment. In: B. Faye and P. Esenov (Editors). Desertification Combar and Food Safety: The Added
Value of Camel Producers, Ashkabad, Turkmenistan, 19-21 April 2004. 10S Press, Amsterdam.
2005; 60-66. ISBN 1586034731

Descriptors: dromedary camels, Bactrian camels, acaricides, brucellosis, clinical aspects,
diagnosis, diminazene, disease prevalence, disease prevention, drug therapy, azidine, berenil,
hydatid disease, hydatidosis, echinococcosis, epidemiology, helminthoses, licorice, mange,
plague, smallpox, trypanosomiasis, vaccination, Brucella, Cephalopina, Echinococcus, Glycyr-

rhiza, Sarcoptes scabiei, Taenia hydatigena, Trypanosoma, Yersinia pestis, Turkmenistan, Central
Asia.

Tasov, A; Alybaev, N. Camel genetic resources and ways of camel breeding products use for popu-

lation of Kazakstan arid areas. In: B. Faye and P. Esenov. Desertification Combar and Food
Safety: The Added Value of Camel Producers, Ashkabad, Turkmenistan, 19-21 April 2004. 10S
Press, Amsterdam. 2005; 121-123. ISBN: 1586034731

Descriptors: arid zones, dromedary camels, Bactrian camels, camel breeding, selective breed-
ing methods, camel genetic resources, camel meat, camel milk, milk production, wool, camel
fiber products, arid regions, Kazakhstan, Central Asia.

Yusupov, H. Camel - history of its domestication. In: B. Faye and P. Esenov (Editors). Desertifica-

tion Combat and Food Safety: The Added Value of Camel Producers, Ashkabad, Turkmenistan,
19-21 April 2004. 10S Press, Amsterdam. 2005; 33-34. ISBN: 1586034731

Descriptors: dromedary camels, Bactrian camels, history of domestication, archeology
regarding camels, draft and working uses, Turkmenistan.

Vasilyev, AV; Shchelkanov, M Yu; Dzharkenov, AF; Aristova, VA; Galkina, IV; Lvov, DN; Morozova,

TN; Kovtunov, Al; Grenkova, YeP; Zhernovoy, AV; Shatilov, VP; Slavsky, AA; Petrenko, MS;
Chikrizov, PF; Dybal, VD; Leontyev, YeA; Gabbasov, FB; Odolevsky, YeA; Ibragimov, RM;
Idrisova, RZ; Sokolova, NN; Artyukh, NP; Andreyeva, NI; Bondarev, AD; Deryabin, PG;
Gromashevsky, VL. Contamination of agricultural animals with West Nile virus in the
Astrakhan region, as evidenced by the 2001-2004 serological surveys. Voprosy Virusologii.
2005; 50(6): 36-41. ISSN: 0507-4088. Note: In Russian with an English summary.
Abstract: Sera sampled from 2884 farming animals in the Astrakhan Region, Russia, during
2001-04 were investigated using haemagglutination inhibition test (HIT) in order to indi-
cate specific antibodies to West Nile virus (WNV). HIT-positive samples were investigated
by the neutralization test (NT). WNV antibodies were detected in all the examined species
of animals: horses (the proportion of positive tests throughout the observation averaged
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9.8%; the agreement with NT results was 94.1%), cattle (6.4% and 72%), camels (5.2%
and 41.7%), pigs (3.1% and 75%), and sheep (2.2% and 57.1%). Relationships between the
environmental features of WNV in different natural zones, the infection rate, and the con-
ditions of keeping farming animals in the Astrakhan region are analysed. Reproduced with
permission of CAB.

Descriptors: cattle, pigs, swine, horses, sheep, Bactrian camels, humans, West Nile virus,
epidemiology, human diseases, seroprevalence, West Nile fever, zoonoses, zoonotic infections,

Astrakhan.

Wernery, U The most important infectious diseases in camelids. In: B. Faye and P. Esenov
(Editors). Desertification Combat and Food Safety: The Added Value of Camel Producers,
Ashkabad, Turkmenistan, 19-21 April 2004. 108 Press, Amsterdam. 2005; 67-69. ISBN
1586034731
Descriptors: camelids, dromedary camels, Bactrian camels, anthrax, aspergillosis, brucel-
losis, coccidioidomycosis, coccidiosis, endotoxemia, enterotoxemia, melioidosis, mycoses,
nematode, infections, paratuberculosis, Johne’s disease, pasteurellosis, rabies, salmonellosis,
scabies, smallpox, trematode infections, trypanosomiasis, tuberculosis, zoonoses, influenza,
Aspergillus, Bacillus anthracis, borna disease virus, Brucella, Burkholderia pseudomallei, Clostrid-
ium perfringens, Coccidioides immitis, Digenea, Eimeria, equid herpesviruses, Mycobacterium
avium subsp paratuberculosis, Mycobacterium tuberculosis, Nematoda, Pasteurella, rabies virus,
Rhodococcus bacteria, Rickettsia, Rotavirus, Salmonella infections, Sarcoptes scabiei, Trypano-
soma evansi.

Wu Run; Chen HaoTai; Liu XiangTao; Xie QingGe. Cloning and sequence analysis of prion
protein gene from Camelus bactrianus. Chinese Journal of Veterinary Science and Technology.
2005; 35(12): 969-973. ISSN: 1000-6419. Note: In Chinese with an English summary.
Abstract: Genomic DNA was extracted from peripheral whole blood of four Camelus bac-
trianus. The PrP gene was amplified by PCR using a pair of primers, and then cloned into
pMD 18-T vector. Sequencing revealed that the four Camelus bactrianus genes were 768,
768,792 and 795 bp in length. All the entire PrP coding sequences had the complete ORFs
contained within a single exon and were very similar to the published gene sequences of
Camelus dromedarius. The sequences of PrP gene contained 5 or 6 copies of a short, G-C-rich
element which encoded the octapeptide Pro-His-Gly-Gly-Gly-Trp-Gly-Gln or the nonapep-
tide Pro-Gln/His-Gly-Gly-Gly-Gly-Trp-Gly-Gln. All the amino acid sequences of these genes
had an N-terminal signal peptide of 24 amino acids, and a C-terminal signal peptide of 22
amino acids (with the exception of the IT200302 clone which contained a C-terminal signal
peptide of 23 amino acids). Comparison of these genes revealed that the sequence identities
of nucleotide and their putative amino acid ranged from 91.0 to 100.0% and from 94.2 to
100.0%, respectively. Out of the 133 base substitutions, 107 substitutions were synonymous
mutation, and 26 produced amino acid mutation. Reproduced with permission of CAB.
Descriptors: dromedary camels, Bactrian camels, prion diseases, prion proteins, ORFs,
amino acid sequences, amino acids, DNA cloning, exons, genes, mutations, nucleotide
sequences, open reading frames, signal peptide.
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Zhang, H; Yao, J; Zhao, D; Liu, H; Li, J; Guo, M. Changes in chemical composition of Alxa

Bactrian camel milk during lactation. journal of Dairy Science. 2005; 88(10): 3402-3410.
ISSN: 0022-0302

URL: http://jds.fass.org/cgi/content/abstract/88/10/3402

Abstract: Changes in chemical composition of Alxa Bactrian camels reared in Inner Mon-
golia ( China) during lactation were investigated. Colostrum and milk samples from 10
nomadic female camels in their first season of lactation were collected periodically from
parturition until 90 d postpartum (PP). The average contents of gross composition were
14.23% protein, 4.44% lactose, 0.27% fat, 0.77% ash, and 20.16% total solids in colos-
trum at 2 h PP, and the respective mean values were 3.55, 4.24, 5.65, 0.87, and 14.31%
for regular milk on d 90. A 15-fold increase was shown in fat content during the first 24 h,
whereas a sharp decrease was shown during the first 12 h of lactation in protein, ash, and
total solids contents. Variation in lactose content was small (4.24 to 4.71%) throughout the
study period. Total N, nonprotein N, casein N, and whey protein N were found to be 2.23,
0.06, 0.86, and 1.31 g/100 mL for the colostrum at 2 h PP; and 0.56, 0.04, 0.45, and 0.07
g/100 mL for the milk at 90 d PP. Percentages of caseins increased steadily, whereas whey
proteins declined gradually until 3 mo of lactation. Gas liquid chromatography analysis of
milk fat showed that the content of even-numbered saturated fatty acids (C< sub>12:0</
sub>-C< sub>18:0</ sub>) in camel colostrum (2 h to 7 d PP) was lower than that of regular
milk (15 to 90 d PP). The predominant saturated fatty acids were C< sub>14:0</ sub>, C<
sub>16:0</ sub>, and C< sub>18:0</ sub>, regardless of the stage of lactation. There was

a considerable level of polyunsaturated fatty acids (mainly C< sub>18:1</ sub>) in Alxa
camel’s milk fat. The levels of Ca, P, Na, K, and Cl were 222.58, 153.74, 65.0, 136.5, and
141.1 mg/100 g, respectively, at 2 h PP; the values of the minerals were 154.57, 116.82,
72.0,191.0, and 152.0 mg/100 g, respectively, for the regular milk on d 90. The levels of
vitamins A, C, E, B< sub>1</ sub>, B< sub>2</ sub>, B< sub>6</ sub>, and D were 0.97,
29.60, 1.45, 0.12, 1.24, 0.54 mg/L, and 640 IU/L, respectively, in Alxa camel milk at 90

d PP. Vitamin A and C contents were higher and vitamins E and B< sub>1</ sub> were
lower than those in colostrum. Sodium dodecyl sulfate-PAGE and densitometry results
demonstrated that Alxa camel colostrum is rich in immunoglobulins, serum albumin, and 2
unknown fractions, which are reduced in amount (%) within 2 d of lactation. It seems that
there is lack of beta -lactoglobulin in Alxa camel milk, whereas casein and alpha -lactalbumin
start at a low level and increase gradually until they reach their regular levels in the milk.
Reproduced with permission of CAB.

Descriptors: Alxa Bactrian camels, changes due to lactation, colostrum, camel milk com-
position, lactose, alpha lactalbumin, beta lactoglobulin, ascorbic acid, ash, calcium, casein,
chlorine, fatty acids, gas liquid chromatography, immunoglobulins, lactose, milk fat, satu-
rated fatty acids, polyunsaturated fatty acids milk proteins, minerals, nitrogen, nonprotein
nitrogen, phosphorus, polyenoic fatty acids, potassium, retinol, riboflavin, SDS PAGE,
serum albumin, sodium, thiamine, total solids, vitamin D, vitamin E, vitamins, whey
protein, aneurin, axerophthol, butterfat, sodium dodecyl sulfate vitamin A, vitamin A
alcohol, vitamin Al, vitamin B1,vitamin B2, vitamin C.
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Zhao, WH; Zhang, XB; Du, XH; Saberi, BB; Wang, JL. Architecture of pulmonary, intersti-
tial microvessels in Bactrian camel (Camelus bactrianus). Journal of Camel Practice and
Research. 2005; 12(1): 13-16. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: This study was conducted to observe the microvessels of the lungs and determine
the adaptability of Bactrian camels (Camelus bactrianus) to draught and arid environment
(n=6, 4 castrated males and 2 females). The microvasculature of the lungs of the bactrian
camels was studied using the scanning electron microscopy. The results revealed that the
microvessels of the lungs were branched, coursed regularly and densely arranged. The cor-
rosion casts was a complex three dimensional network. Numerous anastomoses were found
between the pulmonary interstitial and pulmonary microvessels. Although only part of the
connection between subpleural and interstitial vessels were observed, it was found that there
were multi-regulating mechanism between the body and pulmonary circulations in the Bac-
trian camel resulting to the strong endurance of the camel to the rigorous environment.
Descriptors: Bactrian camels, blood vessels, lungs, histology, morphology.

2004

Al Ani, Falah Khalil Abdul-Razzak. Camel Management and Diseases. Amman: Dar Ammar Book
Pub., c2004. xvi + 455pp. ISBN 99574450006; 9789957445003. Note: With 16 consultant
contributors.” Includes bibliographical references and index.

NAL call no: SF997.5.C3.A43 2004

Abstract: This is a reference book on camels and includes 30 chapters that deal with the
different aspects of camel management and diseases. Most chapters are on the dromedary
but there is a chapter on bactrian camel and one on South American camelids. The book
also covers the socio-economics of the camel in nomadic life and the history of the camel
in pre-Islamic and in Islamic society, and camel sports. Most of the chapters are devoted to
the physiology and diseases of the various body systems, diseases by pathogen type (viral,
bacterial, parasitic, and fungal), clinical examination, anaesthesia and surgery, nutrition and
digestion, management and husbandry. The text is supported by numerous black and white
photographs. Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, camel diseases, camel husbandry, camel
breeding, camel nutrition, camel physiology, infectious diseases, reproduction, diagnostic
techniques, therapy, etc.

Cardellino, R; Rosati, A; Mosconi, C (Editors). Current Status of Genetic Resources, Recording
and Production Systems in African, Asian and American Camelids, Sousse, Tunisia, 30
May 2004. /CAR Technical Series. 2004; (11): 163 p. ISSN: 1563-2504. ISBN: 9295014065.
Abstract: This proceedings contains 14 conference papers on the breeding, handling systems
and milk, meat and fibre production of Bactrian and dromedary camels, llamas, guanacos,
alpacas and vicunas in Asia, Africa, Arab Gulf countries and South America. Reproduced
with permission of CAB.

Descriptors: camelids, dromedary camels, Bactrian camels, llamas, vicunas, guanacos,
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alpacas, camelid breeding; animal fibers, meat production, milk production, wool produc-
tion, Africa, Arab Countries, Asia, South America.

Cui, S; Wang, JH; Xie, ZM. The nervous supply to the nasal cavity of the Bactrian camel

(Camelus bactrianus). Veterinary Research Communications. 2004 Jan; 28(1): 1-5. ISSN:
0165-7380

Abstract: The Bactrian camel is an important domestic animal in some of the desert and
semi-desert areas of the world. However, there is no detailed report about the nervous supply
to the nasal cavity of the Bactrian camel. In the present study, seven heads of adult Bactrian
camels were collected and the nerve distribution in the nasal cavity was dissected grossly.
The results demonstrated that the nerves supplying to the nasal cavity included the olfactory
nerve, the ethmoidal nerve from the ophthalmic nerve, and the caudal nerve from the maxil-
lary nerve. The general patterns of nervous distribution in the nasal cavity of the Bactrian
camel corresponded with those of other domestic animals. However, the terminal nerve was
not observed by this gross anatomical method in the Bactrian camel.

URL: http://www.kluweronline.com/issn/0165-7380/contents

Descriptors: Bactrian camels, peripheral nerves, nasal cavity, olfactory organs, tissue distri-

bution, gross anatomy, histology, nerve tissue, olfactory bulb, ethmoidal nerve, caudal nasal
nerve, olfactory nerve, vomeronasal nerve.

Cui, S; Wang, J; Xie, ZM. The nerve supply to the orbit of the Bactrian camel. Vezerinary Research

Communications. 2004 Jan; 28(1): 7-15. ISSN: 0165-7380

URL: http://www.kluweronline.com/issn/0165-7380/contents

NAL call no: SF601.V38

Abstract: The Bactrian camel is an important domestic animal in some desert and semi-
desert areas of the world, but there is no detailed description of the nervous supply to the
orbit in this animal. In this study, 10 heads of adult Bactrian camels were collected and the
nerves supplying the orbit were examined grossly. The results showed that the nerves supply-
ing the orbit included the optic nerve, oculomotor nerve, trochlear nerve, abducent nerve,
the branches of ophthalmic nerve and the maxillary nerve. The anatomical characteristics of
the origins, courses and distributions of the nerves to the orbit in the Bactrian camel were
described and compared with those of other domestic animals. These results have importance
for further research on the comparative neuroanatomy, neurophysiology and the related clini-
cal surgery of the camel.

Descriptors: Bactrian camels, peripheral nerves, face, eye enervation, muscles, skeletal

muscle, histology, tissue distribution, optic nerve, oculomotor nerve, trochlear nerve, oph-
thalmic nerve, ethmoidal nerve, maxillary nerve, neuroanatomy, specoes comparison, nerve
origin.

Gahlot, TK; Kataria, N. Selected Research on Camelid Physiology and Nutrition. Published by the

The Camelid Publishers, Bikaner, India. 2004; viii + 837 pp. ISBN: 8190114123

Abstract: This 837-page publication is a compilation of previously published papers, primar-
ily written for students, teachers, field veterinarians and scientists seeking information on
various aspects of camelid physiology and nutrition. The different topics include: adaptation,
stress and dehydration; urine, cerebrospinal fluid, synovial fluid, sweat and blood, as well
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as camel milk biochemistry; endocrinology; enzymology; haematology; and nutritional and
digestive, as well as renal physiology. Reproduced with permission of CAB.

Descriptors: dromedary camels, Bactrian camels, adaptation, camel nutrition, camel physiol-
ogy, reproductive physiology, stressors, effects of dehydration and sweat glands, camel milk,
blood-chemistry, cerebrospinal fluid, digestion, endocrinology, enzyme activity, enzymes,
hematology, hormone secretion, organ physiology, publications, renal function, stress, stress
response, synovial fluid, urine, endocrine secretion, hematology, kidney function.

Garcia-Pereira , FL ; Allen, A; Anouassi, A; Tibary, A. Parainguinal cryptorchidectomy under
general anaesthesia in a Bactrian camel (Camelus bactrianus). Journal of Camel Practice
and Research. 2004; 11(2): 103-107. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: The present paper describes general anaesthesia technique and surgical paraingui-
nal approach to remove an abdominal testis in a 2-year-old Bactrian camel in Washington,
USA [date not given]. The testis was located by transabdominal ultrasonography in an area
adjacent to the inguinal ring. General anaesthesia was induced by guaifenesin 5% (200 ml
intravenously (IV)) followed by a bolus of ketamine (1050 mg IV) and maintained with
isoflurane in oxygen. The parainguinal approach to cryptorchidectomy as described was per-
formed without complications, with a smooth and uneventful recovery. Reproduced with
permission of CAB.

Descriptors: Bactrian camel, young male, undecended testes, cryptorchidism, diagnosis,
surgical removal technique, case report, clinical aspects, anesthesia, anesthetics, guaifenesin,
isoflurane, ketamine, Washington State, US.

Hare, John. The wild Bactrian camel; a critically endangered species. Endangered Species Update.
2004 January-March; 21(1): 32-35. ISSN: 1081-3705. Note: In English with Spanish and
English summaries.
Descriptors: 900 wild Bactrian camels, remnant herds, critical endangered species, threat-
ened by wolf predation, illegal mining, cross breeding with domestic camels, conservation
organization, The Wild Camel Protection Foundation, UK registered charitable foundation,
established in 1997, aiding in establishing nature reserves, working with captive breeding
programs for species survival, China, Mongolia.

Hertrampf, JW. Das “Wustenschiff” als Fleischlieferant: Eine Betrachtung zum Verzehr von
Kamelfleisch.[The “ship of the desert” as a meat supplier.] Fleischwirtschafi. 2004; 84(12):
111-114. ISSN: 0015-363X. Note: In German with an English summary.

Abstract: The camel is a multipurpose animal. It yields labour, milk, meat, wool and leather.
The camel has been domesticated around 3,000 to 2,500 years a.c. ago in the south of the
Arabic peninsula. Since its domestication, the camel has always provided men with protein
and energy. In the Islamic world, the camel is slaughtered for ritual purposes. However, not
all tribes of the Middle East, Africa and the Sub-continent consume camel meat. The camel
meat is slightly different to that of cattle. Selective breeding of camels for certain properties,
e.g. meag, is still in the infant stage. So far, camels are slaughtered predominantly at the time
their labour performance and milk yield declines or the camel cow is infertile. Camel’s meat
yield is depending on the age of the animals and the environmental condition it is living in.
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In addition the camel breed is important for the meat yield. Birth weight of dromedary calves
are highest in India and lowest in Tunisia. Consequently the recorded daily weight gain varies
widely. This applies also for the carcass yield of adult animals. The carcass of dromedaries is
lighter (mean weight 274.0 kg) than those of the Bactrian camel (312.3 kg). Male dromedar-
ies are heavier (283.2 kg) than females (249.5 kg). The chemical composition of camel meat
is not much different to the chemical composition of cattle meat. Camel meat is generally
lean. It is missing both inter as well as intra muscular fat. However, with increasing age of the
animals, the meat is tough. Reproduced with permission of CAB.

Descriptors: Bactrian camel, dromedary camel, body fat, camel meat, carcass quality, meat
chemical composition, weight gain.

Jianlin, H; Ochieng, JW; LKhagva, B; Hanotte, O. Genetic diversity and relationship of domestic

Bactrian camels (Camelus bactrianus) in China and Mongolia. Journal of Camel Practice
and Research. 2004; 11(2): 97-99. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: The number of domestic Bactrian camels has been decreasing rapidly in recent
years in Central Asia, whereas very little is known about their genetic diversity and relation-
ship. Most of these animals are found today in China and Mongolia. Here, we used 12
microsatellite DNA markers to characterize 140 domestic Bactrian camels from 4 popula-
tions in China (n=84) and 2 populations in Mongolia (n=56). It was shown that genetic
diversity, expressed as the mean number of alleles and expected heterozygosity (He), was
similar in all populations. Genetic distances (D< sub>S</ sub> and D< sub>A</ sub>) indi-
cate closer genetic relationships between populations within each country than between the
Chinese and Mongolian populations. Significant differentiation indices (Fst) were obtained
for all between-country comparisons (P<0.01). However, within countries the Fst value
between the 2 Mongolian populations and between 4 of the 6 pairwise comparisons between
Chinese populations were not significant (P>0.05). The lack of genetic differentiation among
the Chinese populations is possibly a historical legacy of trading along the Silk Road which
favoured gene flow between populations. For Mongolia, it is possibly the result of interbreed-
ing between populations following transhumance. Our results indicate that the domestic
Bactrian camels from China and Mongolia should be considered as distinct populations in
conservation and breeding programmes. Reproduced with permission of CAB.

Descriptors: Bactrian camels,alleles, animal genetic resources, DNA, gene flow, genetic dis-
tance, genetic diversity, genetic markers, heterozygosity, microsatellites, population genetics,

China, Mongolia.

Jasra, AW; Mirza, MA. Camel production systems in Asia. /CAR Technical Series. 2004; (11): 37-49.

ISSN: 1563-2504. ISBN: 9295014065. Note: In: R. Cardellino; A. Rosati; C. Mosconi
(Editors) “Current Status of Genetic Resources, Recording and Production Systems in
African, Asian and American Camelids, Sousse, Tunisia, 30 May 2004.”

URL: http://www.icar.org/DOCS/technical series 11 sousse.pdf

Abstract: Due to the uneven distribution of the global population (i.e. 18.58 million heads),
>80% of camels are found in Africa. Asia is the second largest home of camelids, where 70%
of the population is found in India and Pakistan. Both dromedary and Bactrian camels are
found in Asia; however, the former is in majority. All camel habitats are unique ecologi-
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cal niches, i.e. extremely marginalized and highly inaccessible temperate as well as tropical
deserts. The physical/physiological uniqueness of camels enabled humans to inhabit these
deserts, hence pastoralism involving exclusively camels or mixed livestock remains the domi-
nant use of natural resources in arid and semiarid ecosystems of Asia. Within these ecological
specificities, camel production is the mainstay of livelihood. Being an extremely low input
animal, the camel has been supporting the main subsistence needs of pastoralists across
large-scale biological and geopolitical diversities, The camel has been the key resilient animal
species of pastoralists to absorb various external shocks particularly climatic and geopolitical
vulnerabilities. The adventitious vulnerabilities of camel pastoralists had led to various camel
production systems. The Camel Applied Research and Development Network (CARDN)

in Pakistan has documented the camel production systems in the Indo-Pakistan subconti-
nent based on sociocultural terms. Hence, three categories of camel pastoralists have been
recognized which are migratory or nomadic pastoralists, transhumant or semi-migratory
pastoralists and sedentary or household pastoralists. The International Livestock Research
Institute (ILRI) has reported 10 global livestock production systems. The agro-ecologically
based production systems are also directly applicable to camel production systems in Asia.
The livestock production systems have been redefined in a commercial context. These include
(a) traditional rural livestock production, (b) commercial milk production and (c) desert/
rangeland production. These are equally good to be used for camel production. The camel
production systems have very recently been reported as (a) traditional systems, (b) periurban
systems and (c) ranching of camels. Although a very complex issue, we need to define camel
production systems based on universally agreed parameters. As a consequence of vulnerability
to external forces, the socioeconomic transformation of the camel as well as other pastoral-
ists is emerging as a gradual phenomenon, hence the treasures of biological and cultural
diversity are at stake. This changing scenario calls for appropriate collaborative research and
development initiatives to optimize the general understanding of key external shocks like

the macroeconomic framework, demography and access to land and other natural resources,
drought and other climate-related events. Reproduced with permission of CAB.
Descriptors: dromedary camels, Bactrian camels, herd size, livestock production, camel
farming systems, livestock numbers; milk production, nomadism, pastoralism, socioeconom-
ics, transhumance, Asia, India, Pakistan.

Li XiaoMing; Chen HuaiTao. Histological structure and adenocyte ultrastructure of glandular
saccus regions in the proventriculus of Bactrian camel. Chinese Journal of Veterinary Science
and Technology. 2004; 34(4): 21-24. ISSN: 1000-6419. Note: In Chinese with an English
summary.

Abstract: The glandular saccus regions of the proventriculus of 8 Bactrian camels from

Nei Monggol Autonomous Region were studied for histology, histochemistry and electron
microscopy. It was observed that the glandular saccus regions are composed of the tunica
mucosa, submucosa, tunica muscularis and serosa. The glandular saccus region is divided
into the glandular pars and non-glandular pars. The surface of the glandular pars is covered
with simple cuboidal epithelium. The lamina propria is thick and has many mucous glands.
The glandular cells include many mucous cells and a few parietal cells and endocrine cells.
The cell ultrastructure is similar to the cells of the cardiac glands of bovines. The histological
structure of the non-glandular pars is similar to that of the regions of the non-glandular sacs.
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The surface is covered with stratified columnar epithelium. The cutins is obvious. It has thin
lamina propria and has no glands. The muscularis mucosa is thin and not continuous.
Descriptors: Bactrian camels, camel anatomy, proventriculus, histology, histochemistry,
tissue ultrastructure, electron microscopy, morphology, lamina propria.

Li, Xi; Zhao, Xin Xu. Separation and purification of ovulation-inducing factors in the seminal
plasma of the Bactrian camel (Camelus bactrianus). Veterinary Research Communications.
2004 Apr; 28(3): 235-245. ISSN: 0165-7380
URL: http://www.kluweronline.com/issn/0165-7380/contents
NAL call no: SF601.V38

Descriptors: ovulation, Bactrian camels, females, follicle stimulating hormone, FSH,

luteinizing hormone, LH, hormonal regulation, ovarian follicles, follicular development,
seminal plasma factors, separation purification, bioactive properties, rats, pituitary gland, cell
culture, intramuscular injection, hormone secretion, chemical concentration, methods.

Rahbarizadeh, F; Rasace, MJ; Moghadam, MF; Allameh, AA; Narang, SA; Sadeghizadeh, M. Induc-
tion of immune response in Camelus bactrianus and Camelus dromedarius against
MUCI1 - peptide produced heavy-chain antibodies with efficient combining properties.
Journal of Camel Practice and Research. 2004; 11(1): 1-9. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: Camelidae are known to possess antibodies devoid of light chains and C< sub>H</
sub>1 domains. Antigen-specific fragments of these heavy-chain IgGs (VHH) are of great
interest in biotechnology applications. The first example of successfully raised heavy-chain
antibodies in Camelus dromedarius and Camelus bactrianus against the MUCI peptide
were reported in this paper. Camels (n=2) were immunized against cancerous tissue and
peptide conjugated to bovine serum albumin. Both conventional and heavy-chain IgG
antibodies were produced in response to MUCI-peptide. Enzyme linked immunosorbent
assays (ELISAs) and Western blotting for MUCI peptide conjugated to BSA, deglycosylated
human milk fat globule membrane (HMFG) and cancerous breast tissues were established
to investigate the titre development. Three subclasses of IgG in both camels were separated
chromatographically. All three subclasses of IgG in both camels were bound to the MUC1
peptide. This study demonstrated specific in vitro targeting of MUCI peptide by camel
heavy-chain antibodies. It might open new prospective for their future and practical applica-
tion as tumour-targeting tools, due to their small size and soluble behaviour. Reproduced
with permission of CAB.

Descriptors: Bactrian camels, dromedary camels, antibodies, IgG, immune response, immu-
nity, immunization, mucins, cancers, ELISA, Western blot MUC1, neoplasms, peptides.

Saipolda, T. Mongolian camels. /CAR Technical Series. 2004; (11): 73-79. ISSN: 1563-2504. ISBN:
9295014065. Note: In: R. Cardellino; A. Rosati; C. Mosconi (Editors) “Current Status of
Genetic Resources, Recording and Production Systems in African, Asian and American Cam-
elids, Sousse, Tunisia, 30 May 2004.”

URL: http://www.icar.org/DOCS/technical series 11 sousse.pdf
Abstract: AB: In the world there are about 19.1 million head of camels, including 0.8
million of Bacterian; about 30% of this last one bred are in Mongolia. In 1954, there
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were 895.3 thousand head of Bacterian in the country but last years the number of camels
decreased by 3 times, as result of increased production for camel meat and losses of them
after livestock privatization. Nowadays, Mongolian two humped camels are endangered
species. Reproduced with permission of CAB.

Descriptors: Bactrian camels, camel production, conservation, endangered species, repro-
duction, Mongolia.

Sekine, J; Nawata, T; Kamel, HEM; Oura, R. Particle size distribution of digesta in the diverse
sites of the alimentary tract of a camel. In: TK Gahlot (Editor). Selected Research on
Camelid Physiology and Nutrition. The Camelid Publishers, Bikaner, India. 2004; 453-456.
ISBN: 8190114123
Descriptors: Bactrian camel, dromedary camels, cecum, colon, rectum, small intestine,
crossbreds, crude protein, digesta, digestion, digestive tract, distribution, dry matter, fiber,
fibre, fore stomach, stomach, lignin, particle size; rectum, small intestine.

Straub. Stiftung zum Schutz von Yak-Kamelen. [Foundation for the Protection and Yaks and
Camels.] Tierarztliche Umschau. 2004; 59(7): 416-417. ISSN: 0049-3864. Note: In
German.

URL: http://www.tu-online.de/
Descriptors: Bactrian camels, yaks, conservation, organization formed to protect yaks and
camels.

Wernery, U; Kaaden, OR. Foot-and-mouth disease in camelids: a review. Vezerinary Journal. 2004;
168(2): 134-142. ISSN: 1090-0233
DOI: http://dx.doi.org/10.1016/j.tvjl.2003.10.005
Abstract: Foot-and-mouth disease (FMD) in South American camelids, in dromedaries
and Bactrians is reviewed. Recent well-executed experimental studies in New World camels
indicate that, although the llama and alpaca can be infected with FMD virus (FMDV) by
direct contact, they are not very susceptible and do not pose a risk in transmitting FMD
to susceptible animal species. They do not become FMDV carriers. Reports on FMD in
dromedaries are, however, conflicting. Serological investigations in Africa and the United
Arab Emirates (UAE) on thousands of camel sera were negative and experimental infections
have been conducted on only a few dromedaries with one serotype and in one country. The
design and execution of most of these experiments were poor and therefore the conclu-
sions are questionable. From these investigations, it seems that dromedaries can contract the
disease after experimental infection and through close contact with FMD diseased livestock,
but do not present a risk in transmitting FMD to susceptible animals. They do not become
FMDV carriers. Recent reports from Mongolia describe similar FMD lesions in Bactrian
camels. However, so far no samples have tested positive for FMD. To clarify the situation in
Bactrians, samples from suspected clinical cases should be tested because other viral vesicular
diseases cannot be distinguished from FMD. Thus, further research on the epidemiology of
FMD in camelids is necessary. This would include large-scale serological investigations and
experimental infections with different FMD serotypes in connection with susceptible contact
animals. The Office International des Epizooties (OIE) Code chapter on FMD includes
camelids as being susceptible species to FMD, giving the impression that they are similar
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to cattle, sheep, goats and pigs in their potential involvement in the epidemiology of FMD.
This is clearly not the case, and this issue should be re-addressed by the relevant authorities.
Reproduced with permission of CAB.

Descriptors: Bactrian camels, dromedary camels, experimental infection, foot and mouth
disease, FMD virus, disease prevalence, disease transmission, susceptibility to FMD, epide-
miology, disease geographical-distribution, lesions, reviews, Africa, Mongolia, United Arab
Emirates.

Yu ShiYuan; Du XiaoHua; Li HaiYan; Wang JianLin; Wang ZiRen. Architecture of subpleural

microvessel of the lung in bactrian camel (Camelus bactrianus). Journal of Camel Practice
and Research. 2004; 11(1): 27-34. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: The subpleural microvessel of the lungs in the Bactrian camel (Camelus bactrianus)
was studied using replica scanning electron microscopy. The whole lungs of 6 Bactrian camels
(4 males and 2 females) were collected from an abattoir. The microvessels of the lungs were
arranged densely, branched and coursed regularly, of which the corrosion casts revealed a
complex 3-dimensional network completely. According to the microvascular architecture, the
subpleural microvessel mainly comprised the arteriole, terminal arteriole, precapillary arte-
riole, and capillary. In some cases, the terminal arteriole directly gave rise to a large number
of capillaries, which anastomosed with each other, forming the subpleural capillary network.
The network was loose, and the diameter of the mesh was larger than that of the capillary.
Moreover, the mesh was often hexagon and pentagon in appearance. There were obvious
impressions of the smooth muscles on the surface of the casts of the arteriole, the terminal
arteriole and the precapillary arteriole. On the surface of the casts of the precapillary arteriole
and the capillary, obvious impressions of the endothelial nuclei were observed. Reproduced
with permission of CAB.

Descriptors: Bactrian camel, lungs, camel lung anatomy, blood vessels, capillaries, endothe-
lium, morphology, smooth muscle, body components, endothelial cells.
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Arabian: Anatomy

2008

Kassab, A. The normal anatomical, radiographical and ultrasonographic appearance of the

2007

Abou el

carpal region of one-humped camel (Camelus dromedarius). Anatomia Histologia Embryo-
logia Journal of the World Association of Veterinary Anatomists. 2008 Feb; 37(1): 24-29. ISSN:
0340-2096

DOI: http://dx.doi.org/10.1111/j.1439-0264.2007.00790.x

NAL call no: SF761 .Z4

Abstract: The macroscopic, radiographic and ultrasonographic anatomy of the carpal region
of eight clinically normal camels (Camelus dromedarius) was determined with the help of a
7.5-MHz linear transducer. At the dorsal aspect of the carpus and distal radius, the exten-
sor carpi radialis, extensor digitorum communis and extensor digitorum lateralis tendons
were easily identified. The ulnaris lateralis tendon was observed laterally. The extensor carpi
obliqus tendon was identified with difficulty. At the palmar aspect, the flexor carpi radialis,
the flexor digitorum superficialis and the flexor digitorum profundus tendons were observed.
Other soft structures examined include the lateral collateral ligament and the medial col-
lateral ligament. Ultrasonographic findings correlated with gross anatomy in the dissected
limbs. The results of the present study serve as reference data for ultrasonographic investiga-
tion of disorders of camel carpus.

Descriptors: dromedary camels, normal camels, anatomical structure, carpal region, macro-
scopic anatomy, radiography, ultrasonography, tendons, muscles, ligaments, reference data.

Ella, AG. Ultrasonographic images of the clinically normal mammary gland in one-
humped camels (Camelus dromedarius). Veterinary Medical Journal Giza. 2007; 55(1):
87-99. ISSN: 1110-1423. In English with an Arabic summary.

Abstract: The ultrasonographic images of clinically normal mammary glands of 14 one-
humped she-camels were recorded using 5.0 and 7.5 MHz linear transducer. The obtained
results were confirmed through dissection of three mammary gland samples obtained freshly
from the slaughterhouse. The glandular parenchyma of the udder of non-lactating she-
camels appeared uniformly hyperechoic than that of the lactating one. At the base of each
quarter two distinct gland cisterns were seen shared, a common hyperechoic wall, while the
cistern cavity appeared anechoic because of presence of milk. The teat wall was differenti-
ated into four ultrasonographic layers. Each teat possessed two separate anechoic teat cistern
separated with a hyperechoic connective tissue band and communicated with the outside

of the teat with a separate streak canal, which appeared as a thin, hyperechoic line. We can
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conclude that ultrasonographic imaging of the mammary gland in one-humped camels is

a noninvasive imaging technique which can be performed in both standing and recumbent
positions. The teats of one-humped she camels possess only two cisterns and two separate
streak canals like other Camelidae species. Moreover, the normal ultrasonographic pattern
of the mammary gland will be helpful for further studies dealing with diagnosis of different
mammary gland diseased conditions. Reproduced with permission of CAB.

Descriptors: dromedary camels, diagnosis, diagnostic techniques, mammary glands diseases,
morphology, teats, ultrasonography.

Abshenas, J; Vosough, D; Masoudifard, M; Molai, MM. B-mode ultrasonography of the udder

and teat in camel (Camelus dromedarius). Journal of the Faculty of Veterinary Medicine,
University of Tehran. 2007; 62(2): 27-31. ISSN: 1022-646X. Note: In English with a Persian
summary.

Abstract: The aim of the present study was to determine the normal ultrasonographic
features of the mammary gland and teats of lactating camels. Udders of ten camels were
obtained from a local slaughterhouse. B-mode ultrasonographic examination of the udders

in water bath by 6.5-8.5 MHz linear array transducer was performed. Normal sonographic
findings were described and teat canal length, teat end width, teat wall thickness, teat cistern
width and middle cistern wall thickness were also measured. Results were analysed by Paired
sample t-test. In lactating camels, the streak canal, teat sinus, gland sinus and lactiferous
ducts were imaged easily. The teat wall can be divided into 3 layers, including a hyperechoic
outer layer, a hypoechoic thicker middle layer and a less hyperechoic inner layer. The intercis-
ternal wall of each teat can be divided into 3 layers: two thin hyperechoic outer layers and a
thicker hypoechoic middle layer. The B-mode ultrasonography technique is reliable for deter-
mining the anatomic features of the udder and measuring teat parameters of camels.
Descriptors: dromedary camels, anatomy, diagnostic techniques, lactation, mammary
glands, udders, teats, ultrasonography, normal values.

Ali, AM; Al Thnaian, TA. Preservation of ruminant and equine anatomical specimens by silicone

plastination. Scientific Journal of King Faisal University Basic and Applied Sciences. 2007;
8(1): 111-119. ISSN: 1658-0311. Note: In English with an Arabic summary.

Abstract: Plastination is a method of preserving biological specimens by replacing the tissue
water and lipid with a curable plastic polymer. In this study this technique was used to pre-
serve gross specimens from sheep, ox, horse and camel. The specimens were fixed in 10%
buffered formalin, dehydrated in cold -25 degrees C acetone and impregnated with silicone
at -25 degrees C under vacuum. The final step involved drainage of excess fluids and expo-
sure of specimens to the curing agent (BiodourTM $6). The plastinated specimens obtained
by this method were dry, durable, non-toxic, odourless and could be stored at room tempera-
ture. Reproduced with permission from CAB.

Descriptors: cattle, dromedaries, horses, sheep, body components preservation, animal
anatomy, morphology, tissue preservation techniques, plastination techniques.
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Altunay, H. Fine structure of the retinal pigment epithelium, Bruch’s membrane and chorio-
capillaris in the camel. Zenzralblars fur Veterinarmedizin—Journal der Weltvereinigung
der-Veterinaranatomen Reihe C Anatomia-Histologia Embryologia : . 2007 Apr; 36(2): 116-
120. ISSN: 0340-2096
URL: http://www.blackwell-synergy.com/issuelist.asp?journal=ahe
DOI: http://dx.doi.org/10.1111/j.1439-0264.2006.00736.x
NAL call no: SF761.Z4
Abstract: The morphology of the retinal pigment epithelium (RPE) and closely associated
Bruch’s membrane and choriocapillaris was investigated by light and transmission electron
microscopy in the camel (Camelus dromedarius). The study showed that RPE is composed of
a single layer of hexanocuboidal cells that were joined laterally by a series of apically located
tight junctions. In addition, adjacent from internal side of cell membrane at the level of tight
junctions, an undefined structure which resembled the myofibrillar organization of skeletal
muscles in appearance was located. These cells displayed numerous short basal infoldings
and abundant thin apical processes which enclosed the rod outer segments. The epithelial
cell nuclei were large, vesicular and eccentrically located. Within the epithelial cells, smooth

endoplasmic reticulum was very abundant, while rough endoplasmic reticulum was present
only in small amounts. Polysomes were also numerous and the mitochondria often displayed
a ring-shaped structure. Lipofuscin granules were plentiful in all locations. Bruch’s membrane
(complexus basalis) was typically pentalaminate throughout the retina. The endothelium of
the choriocapillaris facing Bruch’s membrane was extremely thin and heavily fenestrated.
These fenestrations displayed typical single-layered diaphragm as noted in most species.
Descriptors: dromedarycamel eye, retinal pigment epithelium (RPE), Bruch’s membrane,
choriocapillaris, light and transmission electron microscopy.

Aly, KH. Development of the mesonephros in camel (Camelus dromedarius). Zentralblast fur Ver-
erinarmedizin Journal der Weltvereinigung der Veterinaranatomen Reihe C Anatomia Histologia
Embryologia: 2007 Feb; 36(1): 58-61. ISSN: 0340-2096

URL: http://www.blackwell-synergy.com/issuelist.asp?journal=ahe
DOI: http://dx.doi.org/lO.l 111/j.1439-0264.2006.00724.x

NAL call no: SF761.Z4
Abstract: The study of the development of the mesonephros in the camel (Camelus drom-

edarius) was carried out on 16 embryos ranging from 0.9 to 8.6 cm crown vertebral rump
length (CVRL). At 0.9 cm CVRL, the mesonephros is represented by a narrow strip along
the roof of the thoracolumbar part of the vertebral column. At 1.4 cm CVRL, some of the
mesonephric tubules are canalized but others are still solid. The mesonephric corpuscles are
well developed at 1.9 cm CVRL and occupy almost the entire abdominal cavity in between
the liver and the gut. Histologically, the glomeruli occupy the ventromedial aspect of the
mesonephros while the mesonephric tubules become numerous, larger and more coiled. At
3 cm CVRL, the metanephros is invaginated in the caudal pole of the mesonephros, and the
mesonephric tubules in some areas are differentiated into secretory and collecting tubules.
At 3.5 cm CVRL the mesonephros is related dorsally to the postcardinal vein and ventrally
to the subcardinal vein. At 4.7 cm CVRL continuous regression of the mesonephros from
cranialwards to caudalwards is observed. At 5.3-5.5 cm CVRL, the cranial part of the meso-
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nephros is divided into medial and lateral regions, and later the medial region completely
disappears and is replaced by the primordium of the adrenal gland. At 8.6 cm CVRL, the
caudal part of the mesonephros completely disappears.

Descriptors: dromedary camels, mesonephros development, mesonephric tubles, structure
and description, invagination, caudal pole, postcardinal vein, etc.

Elmonem, MEA; Mohamed, SA; Aly, KH. Early embryonic development of the camel lumbar

spinal cord segment. Zentralblatt fur Veterinarmedizin Journal der Weltvereinigung der Ver-
erinaranatomen Reihe C Anatomia Histologia Embryologia: 2007 Feb; 36(1): 43-46. ISSN:
0340-2096

DOI: http://dx.doi.org/10.1111/j.1439-0264.2006.00716.x

NAL call no: SF761.Z4

Abstract: The lumbar spinal cord segment of the one-humped camel (Camelus dromedarius)
embryos at 2.4- to 28-cm crown vertebral rump length (CVRL) was examined. Major
changes are occurring in the organization of the lumbar spinal cord segment at this early
developmental period. At first, the spinal cord is flattened from side to side but with increase
in gestational age it becomes flattened dorsoventrally. The size and shape of the lumen
changes in indifferent stage of development. These changes may be in relation to the decrease
of ependymal layer and increase of the mantel layer during the developmental stages. The
lumen of the spinal cord is a wide spindle in shape at 2.4-cm CVRL, diamond in shape at
5.5-cm CVRL and narrow oval in shape at 28-cm CVRL. It occupies about the whole, half
and one-seventh of the total height of the spinal cord at 2.4-, 5.5- and 28-cm CVRL, respec-
tively. At the 2.4-2.7 CVRL, the spinal cord is formed of six plates: roof, floor, two alar and
two basal plates. The present investigation indicates that the distribution of the ependymal,
mantle and marginal layers differs in the various developmental stages of the camel embryos.
‘The majority of the cross section of the spinal cord consists at first of ependymal and mantle
layers, and a thin outer rim of the marginal layer. With the advancement of age, the ependy-
mal layer diminishes in size, while the mantle and marginal layers increase in size forming the

future grey and white matters, respectively.

Descriptors: camels, embryos, crown vertebral rump length, spinal cord development,
lumen, ependymal, mantle and marginal layers, growth, brain grey and white matter devel-
opment.

Erden, H; Turan, E; Kara, ME. The course of the interventricular coronary arteries and myocar-

dial bridges in one-humped camel. Vezeriner Fakultesi Dergisi Istanbul. 2006; 32(3): 1-6.
ISSN: 0250-2836. Note: In English with a Turkish summary.

Abstract: The aim of this study was to describe the morphology of the myocardial bridges
(MCB) in one-humped camels. The hearts of 17 male wrestler one-humped camels were
grouped into three according to the relationship between the course of the interventricu-

lar branches of the coronary arteries and MCB formations. MCBs were found in 6 hearts
(35.29%) and were on the right and left side in one (5.88%) and 5 hearts (29.41%), respec-
tively. The MCB widths were measured by micrometric calibre and the values were found
was between 7-15 mm. These results show that both the course of the interventricular
branches of the coronary arteries and the localization and existence of MCBs varying from
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one individual to another in camels. Reproduced with permission of CAB.
Descriptors: dromedary camels, camel anatomy, heart, cardiac muscle, arteries, morphology,
morphometrics, myocardium.

Jain, RK; Gupta, AN. Topographic relations between the spinal cord segments and vertebrae in
camel (Camelus dromedarius). Haryana Veterinarian. 2007; 46: 19-21. ISSN: 0033-4359
Abstract: Bilateral retro caudal measurements of the spinal cord segments and their relations
with the corresponding vertebrae were recorded in six dromedary camels. The segment length
in the cervical region rapidly increased from C< sub>1</ sub> to C< sub>5</ sub> followed
by a sharp decrease in length till T< sub>1</ sub>. Thereafter, the length of all the seg-
ments remained approximately constant till T< sub>12</ sub>. The lumbar region showed
a remarkable decrease in the segment length from L< sub>1</ sub> to L< sub>7</ sub> fol-
lowed by a gradual decrease from L< sub>7</ sub> till the termination of the spinal cord at
fifth coccygeal vertebra. The transverse and vertical diameters of the spinal cord were variable
through out the length. The number of rootlets was directly proportional to the transverse
diameter of the spinal cord. The relations between the spinal cord segments and the body,
spinous processes and the transverse processes were also recorded. Reproduced with permis-
sion of CAB.

Descriptors: dromedary camels, animal anatomy, body structure, spinal cord measurements.

Makhdoomi, DM; Shakeel Ahmad; Kirmani, MA; Banik, S; Sheikh, GN. Physico-anatomical char-
acteristics of Bactrian versus dromedary with special reference to Ladakh bactrian. In:
Gahlot, TK (Editor). Proceedings of the International Camel Conference-"Recent Trends in Cam-
elids Research and Future Strategies for Saving Camels”, Rajasthan, India, 16-17 February 2007 .
2007; 166-167.

Abstract: The Bactrian of Ladakh is believed to be originated from those amongst the Bac-
trian of China and Mongolia. At a high altitude it got acclimatised to the environment where
low oxygen tension and ambient temperatures are the main stress factors for human life to
the extent that it became resistant to high altitude diseases. Accordingly the physiological and
anatomical features differ from the Bactrian of Mongolia, China and dromedary camel. The
paper aims to put on the record some of the physico-anatomical characteristics of Ladakh
Bactrian and their comparison with the dromedary camel. Reproduced with permission of
CAB.

Descriptors: LadakhBactrian camels, Bactrian camels, dromedary camels, species origins,
species comparison,animal anatomy, morphology, species differences.

Patel, MK; Parnerkar, S; Wadhwani, KN; Patel, KS; Solanki, JV; Patel, AM. Breed characteristics of
Kachchhi camel. In: TK Gahlot (Editor). Proceedings of the International Camel Conference
“Recent Trends in Camelids Research and Future Strategies for Saving Camels”, Rajasthan, India,
16-17 February 2007. 2007; 51-54.
Abstract: 34 villages comprising of 74 camel herds of three major thickly populated talukas
of Kachchhi districts viz. Lakhpat, Bhuj and Raper surveyed for 3 consecutive seasons from
March to December on 326 Kachchhi camels of different age groups to study breed char-
acteristics of Kachchhi camel. The Kachchhi camels were light to medium in size with dark
brown or reddish brown coat colour. These camels have small erect ears with tips turning in.
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The camel have small and wide set muzzles and lips. Adult she camels has capacious bowl
type udder and medium sized cylindrical teats. The average length of body, height at withers
and heart girth was observed to be 61.17+or-1.32, 11.42+o0r-1.35 and 76.92+0r-2.81 cm in
male and 61.46+0r-1.01, 109.15+0r-1.13 and 72.77+0r-1.58 cm in female, respectively at
birth. The corresponding measurements in adult were 159.82+0r-2.10, 195.00+0r-3.55 and
195.93+0r-2.11 cm in male and 156.15+0r-0.78, 192.18+0r-0.77 and 204.75+0r-10.77 cm
in female, respectively. The height at wither in adult camel was found to be a reliable measure
for growth from its association with important body measurements. The head length at
adulthood was significantly (P<0.05) higher in female than male camel but the adult males
have massive head as compared to adult females. The adult male camels have significantly
higher value of height at shoulder, knee, stifle and hock than female camels. The males

were having significantly (P<0.05) thicker necks at one year and adult age than those of the
females. Reproduced with permission of CAB.

Descriptors: Kachhi one humped camels, unique breed, characteristics, body measurements,
body weight, morphology, morphometrics, sex differences, Gujarat, India.

Raji , AR ; Naserpour, M. Light and electron microscopic studies of the trachea in the one-
humped camel (Camelus dromedarius). Zentralblats fur Veterinarmedizin Journal der
Weltvereinigung der Veterinaranatomen Reihe C Anatomia Histologia Embryologia: 2007 Feb;
36(1): 10-13. ISSN: 0340-2096
DOI: http://dx.doi.org/10.1111/j.1439-0264.2006.00709.x
NAL call no: SF761.Z4
Abstract: Histology of trachea of camel (Camelus dromedarius) was studied using light, scan-
ning (SEM) and transmission electron microscopy (TEM). Tissue samples taken from the
trachea (proximal, middle and distal part) were routinely prepared for histology (LM, EM)
and stained with haematoxylin and eosin, Van Giesson (VG), Alcian blue, Periodic acid schiff
(PAS), Masson’s trichrome (MT), Verhof, PAS-VG and PAS-MT. The trachea of camel con-
sists of 66-75 incomplete cartilaginous rings of hyaline. The lamina epithelium is composed
of pseudostratified-ciliated columnar epithelium with many goblet cells. Submucosal layers

were loose connective tissue with many elastic fibres. The mucosal and submucosal layers
were 517.2 +/- 61.6 (So(Bm (n = 20) thick. Submucosal glands were tubuloalveolar with
mucous (acidic and neutral) secretions. Trachealis muscle was attached to the inside sheet of
tracheal cartilage. Ultrastructural studies showed that surface epithelium is pseudostratified
with mucus-producing goblet cells, ciliated and basal cells, similar to other mammals. The
ciliated cells contained many mitochondria, oval nucleus and many big granules. In scanning
electron microscopy (SEM) studies, viscoelastic layers were observed on the epithelial surface
of trachea, and there were highly condensed cilia under this layer.

Descriptors: camels, trachea, histological study, scanning electron microscopy, SEM, trans-
mission electron microscopy, hyaline, mucosa, cilia.

Sacidabadi, MS.; Meybodi, MA Emami; Dordari, S. Ultrasonographic evaluation of early fetal
development in the dromedary camel . Reproduction in Domestic Animals. 2007; 42(Suppl.
2): 109-110. ISSN: 0936-676. Note: “11th Annual Conference of the European Society for
Domestic Animal Reproduction, Celle, Germany; September 21-22, 2007.”
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Descriptors: dromedary camels, early fetal development, ultrasonic imaging, echogenic tech-
nique to study embryos.

Sarmad Rehan; Qureshi, AS. Morphometric analysis of heart, kidneys and adrenal glands in

Yousefi,

dromedary camel calves. Journal of Camel Practice and Research. 2007; 14(1): 27-31. ISSN:
0971-6777

URL: http://www.camelsandcamelids.com

Abstract: Morphometric evaluation of the heart, kidneys and adrenal glands is critical in

the determination of the actiology and pathogenesis of different diseases related to the car-
diovascular system in domestic animals as well as in human beings. In this study, the heart,
kidneys and the adrenal glands of 26 dromedary camels aged between 30 to 36 months were
studied gross anatomically. All organs were weighed with the help of an electrical weigh-

ing balance, whereas length, width and circumference were measured with measuring tape.
Thickness of wall of the heart was measured using Vernier caliper. The shape of the heart was
cone like; the coronary and longitudinal grooves were filled with white fat. Means+or-SEM
of the gross anatomical parameters estimated were heart weight 1136.53+0r-53.1 g, heart
length from base to apex 19.54+0r-0.44 cm, heart width 14.59+0r-0.28 cm, coronary heart
circumference 36.33+0r-0.57 cm, thickness of right atrial wall 0.52+0r-0.04 cm, thickness
of left atrial wall 0.51+0r-0.03 cm, thickness of the right ventricular wall 0.83+0r-0.05 cm
and thickness of the left ventricular wall 1.95+0r-0.08 cm. Parameters related to kidneys gave
following values: weight of left kidney 683.5+0r-36 g, renal length 15.04+0r-0.33 cm, renal
width 10.75+0r-0.24 c¢m, renal circumference (around the poles of kidney) 25.41+0r-0.48
cm, diameter of cortex 1.26+0r-0.05 cm, diameter of medulla 4.12+0r-0.11 cm, weight of
right kidney 725.61+0r-40 g, renal length 15.54+0r-0.35 cm, renal width 10.98+0r-0.27 cm,
renal circumference of left kidney 25.93+0r-0.52 cm, thickness of cortex 1.35+0r-0.04 cm
and thickness of medulla 4.43+or-0.1 cm. Averages+or-SEM recorded with regard to adrenal
glands were weight of left adrenal gland 16.58+01-0.8 g, length 5.15+0r-0.22 cm and width
3.33+0r-0.13 cm. Weight of right adrenal gland was 18.97+0r-0.8 g, length 5.81+0r-0.19
cm and width of right adrenal gland was found to be 3.84+0r-0.11 cm. Considering these
values, the dromedary camel appears to have better development of these organs than other
ruminant species to cope with the stresses of the harsh climate. Reproduced with permission
of CAB.

Descriptors: dromedary camels, young animals, organ morphology, adrenal glands, animal
anatomy, heart, kidneys, morphology, morphometrics.

MH; Gilanpour, H. Anatomical study of stifle joint in Iranian one humped camel
(Camelus dromedarius). In: E Camus; E Cardinale; C Dalibard; D Marinez; JF Renard;
F Roger. Proceedings of the 12 th International Conference of the Association of Institutions for
Tropical Veterinary Medicine AITVM, Montpellier, France, 20-22 August, 2007 Does Control
of Animal Infectious Risks Offer a New International Perspective?Published by CIRAD. 2007;
373. ISBN: 9782876146501. Note: A conference paper.

Descriptors: dromedary camels, animal anatomy, joints of animals, stifle joint structure,

morphology, radiography, Iran.
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2006

Abdel Latif, M; Sharkawy, EE; Moneim, MA; Saleh, AM. Ear configuration as a tool for identi-

fication and age determination in camel fetuses. Assiur Veterinary Medical Journal. 2006;
52(111): 93-108. ISSN: 1012-5973. Note: In English with an Arabic summary.

Abstract: This study was conducted using 150 camel fetuses which represents the whole
prenatal life. The age was represented by months and crown vertebral rump length (CVRL),
with age ranging from 2.4 to 12.02 months and 2.8 cm to 108 cm CVRL. Several morpho-
logical measurements Head length (HL), Interear distance (IED), IED/HL %, Ear length
(EL), Ear width (EW), ear-eye distance and ear-mouth distance were carried out. The results
revealed that at age 2.4 months (2.8 cm CVRL) first branchial groove (the premordium

of external ear) appeared as a growth of mesenchymal tissue surrounding oval opening. At
2.66-2.78 months (5.2-6.5 cm CVRL) the mesenchymal tissue increased in size to form two
longitudinal folds, rostal and caudal. At 2.91-3.55 (8.0-15.0 cm CVRL), the caudal fold
gradually increased in size forming triangular flap covering almost the external ear opening.
At 3.64-4.01 months (16-20 cm CVRL) the fold reflected caudally. Morphological and bio-
metric studies were followed on ear till full term fetuses where the external ear reached nearly
its mature form.

Descriptors: dromedary camels, fetal age determination, camel fetal anatomy, ear develop-
ment, biometry, body measurements, age identification, ear morphology.

Al Zghoul, M F; Ismail, ZB; Al Rukibat, RK; Al Majali, AM. A quantitative study on the trachea

of young Arabian camels (Camelus dromedarius). Journal of Camel Practice and Research.
2006; 13(2): 129-133. ISSN: 0971-6777

URL: http://www.camelsandcamelids.com

Abstract: The objective of this study was to report comprehensive quantitative morphomet-
ric measurements of the trachea of young camels (C. dromedarius). Tracheas from 15 young
male camels aged between 9-12 months were used to measure the length, number of tracheal
cartilage rings, inner and outer diameters and thickness of the cartilage rings at four different
tracheal regions (cranial cervical, middle cervical, thoracic inlet and intrathoracic). Further-
more, the cross sectional area (CSA) of the tracheal rings were measured by a mathemartical
equation and a digital image analysis. The mean length of the trachea was 87+0r-0.83 cm,
while the mean number of the cartilage rings was 77.1+0r-0.35. Diameters of the cartilage
ring were smallest at the thoracic inlet region due to changes in tracheal direction and the
narrow bone-surrounded thoracic inlet where the trachea enters the thoracic cavity. The
ratios of the inner transverse to inner vertical and the outer transverse to outer vertical diam-
eters ranged between 1.08-1.34. This indicates that the shape of the trachea in these young
camels is near-circular. The CSA measurements obtained by the digital image analysis were
11-14% smaller than the CSA calculated by the mathematical equation (P<0.01). Using
digital image analysis to measure the CSA of tracheal rings provides accurate and reliable
measurements. The CSA and cartilage thickness were smallest and thinnest at the thoracic
inlet, respectively. This may be an important predisposing factor for tracheal disorders at this
region. Reproduced with permission of CAB.
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Descriptors: dromedary camels, camel anatomy, cartilage, trachea, equations, imagery, image
analysis, morphology, morphometrics.

Jain, RK; Gupta, AN. The arcuate arteries and their branching pattern in the kidney of camel
(Camelus dromedarius). Haryana Veterinarian. 2006; 45: 49-52. ISSN: 0033-4359
Abstract: The origin, course and distribution of the arcuate arteries of the kidney in adult
camel were studied on 20 kidneys. The arcuate arteries arose from the interlobar arteries at
the corticomedullary junction. They detached 3-5 side branches from their convex surfaces
and then ended by dividing into 2-4 terminal branches. These side branches and terminal
branches were present in a radiating manner and were described as the interlobular arteries.
The interlobular arteries were of two types viz. radiating and deep interlobular arteries. The
interlobular arteries gave off the intralobular arterioles. These intralobular arterioles were
short and long and terminated into 3-4 afferent arterioles which in turn entered the glom-
erulus. It was concluded that the arterial blood supply to the kidneys of camel (specially the
arcuate arteries and their branches) is basically similar to the other domestic animals includ-
ing the two humped camel.

Descriptors: dromedary camels,animal anatomy;, arteries, blood circulation, blood flow, cell
structure, kidneys, morphology, blood stream, body components.

Mokhtar, AA; Osman, AHK. Ultrastructure of the camel’s pulmonary alveoli with special refer-
ence to the air-blood barrier. Assiut Veterinary Medical Journal. 2006; 52(111): 1-18. ISSN:
1012-5973. Note: In English with an Arabic summary.

Abstract: The present study was conducted to characterize the cellular population lining the
alveoli of the camel’s lung. Emphasis focused on the ultrastructural findings and their reflec-
tion on the physiological role in gas exchange and transcytosis through the air-blood barrier
(ABB). Ultrastructural examination with the use of electron microscope revealed that the
pulmonary alveoli are lined with a continuous epithelium comprising two major cell types;
the predominant, attenuated pneumocytes type I and the less popular, irregularly cuboidal
pneumocytes type II. Two forms of fibroblasts were distinguished; the most remarkable
feature of the first form was its well-developed and abundant rough endoplasmic reticulum.
The second form was characterized by large, irregular, dark stained nucleus and little amount
of cytoplasm. The most obvious feature of endothelial cells was the concentration of small
vesicles (pinocytotic vesicles) adjacent to the endothelial cell membranes. They were circum-
scribed by a continuous basal lamina. Along the same endothelial cell, two cytoplasmic zones
were existing; a thin cytoplasmic area containing few or no plasmalemma vesicles (a-vesicular
area) and another thicker cytoplasmic area with numerous plasmalemma vesicles and endocy-
totic pits (vesicular area). Reproduced with permission of CAB.

Descriptors: dromedary camels, lungs, lung function, air sacs, respiration, respiratory gases,
gas exchange, blood flow, cell ultrastructure, endoplasmic reticulum, epithelium.

Pfeiffer, CJ; Osman, AHK; Pfeiffer, DC. Ultrastructural analysis of the integument of a desert-
adapted mammal, the one-humped camel (Camelus dromedarius). Anatomia Histologia
Embryologia. 2006; 35(2): 97-103. ISSN: 0340-2096
DOI: http://dx.doi.org/l().l 111/4.1439-0264.2005.00644 x
NAL call no: SF761.Z4
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Abstract: In this study, we conducted a light microscopic and ultrastructural analysis of the
integument of the one-humped camel (Camelus dromedarius). In general, the epidermal
strata of the camel integument appeared typical of those found in non-desert mammals. Two
cell populations were noted in the stratum basale: one with a flat, non-serrated base and the
other with a highly serrated base. Typical fine structure was observed in keratinocytes of the
stratum spinosum and stratum granulosum. The stratum corneum was six to 10 cells thick.
Within the different strata, overall cell morphologies and the general distribution and rela-
tive abundance of cellular organelles appeared typical. Dermal features included the presence
of myoepithelial cells surrounding apocrine tubular glands. Inter- or intracellular canaliculi
within the secretory cells of the apocrine glands, reported to be present in certain other non-
desert mammals, were not evident in the camel. Together, these data indicate that while the
camel is clearly adapted for a desert lifestyle, these adaptations do not include significant spe-
cializations at the cellular or subcellular level in the integument. Reproduced with permission
of CAB.

Descriptors: dromedary camels, skin, skin glands, epithelium, integument, keratinocytes,
skin tissue ultrastructure.

Sarmad Rehan; Qureshi, AS. Microscopic evaluation of the heart, kidneys and adrenal glands of

one-humped camel calves (Camelus dromedarius) using semi automated image analysis
system. Journal of Camel Practice and Research. 2006; 13(2): 123-127. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com

Abstract: Morphometric parameters of the heart, kidneys and adrenal glands of 26 young
dromedaries aged 30-36 months were evaluated. Measurements were made using the image
analysis software programme Autocad R. Among heart parameters, volumes of the cardiac
nuclei of the right atrium, left atrium, right ventricle and left ventricle were 141.9+0r-6.6,
138.8+0r-7.24, 151.6+o0r-7.4 and 151.8+o0r-7.0 micro m3, respectively. Means of connective
tissue percentage in the right atrium, left atrium, right ventricle and left ventricle of the heart
were 8.0+0r-0.3, 7.7+01-0.3, 7.3+0r-0.3 and 6.8+0r-0.32, respectively. Among the kidneys,
mean diameters of the subcapsular and juxtamedullary glomeruli were 110 and 87.3 micro
m, mean volumes of the subcapsular and juxtamedullary glomeruli were 1328x103 and
630x103 micro m3, while the mean areas of subcapsular and juxtamedullary glomeruli were
11.9x102 and 7.6x103 micro m2, respectively. Statistical analysis revealed that the glomeruli
of subcapsular region were significantly higher than those of juxtamedullary region. Among
the adrenal glands, volume of the nuclei of zona glomerulosa was 92.7+or-4.2 micro m3 and
thickness of zona glomerulosa was 1139+or-139 micro m. Reproduced with permission of
CAB.

Descriptors: dromedary camels, adrenal glands, kidneys, glomerulus, heart ventricles,
imagery, image analysis, histology, morphometrics.
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2005

Abshenas, J; Molaei, MM; Vosough, D. Ultrasonographic method for anatomic study of the udder
and teat in camel (Camelus dromedarius). Reproduction in Domestic Animals. 2005; 40(4):
367. ISSN: 0936-6768. Note: “9th Annual Conference of the European Society for Domes-
tic Animal Reproduction (ESDAR), Murcia, Spain; September 01-03, 2005.”
URL: http://www.wiley.com/bw/submit.asp?ref=0936-6768
NAL call No: SF105.A1Z8
Descriptors: dromedary camels, udder and teat anatomy, ultrasound imaging, diagnostic
technique, clinical techniques.

Alzghoul , MB . A quantitative study on the trachea of young camels (Camelus dromedarius).
Veterinary Medical Journal Giza. 2005; 53(2): 731. ISSN: 1110-1423. Note: “Proceedings of
the 8th Scientific Conference: Biotechnology & Animal Wealth Development, Giza, Egypt.
17-19 April, 2005.”

Descriptors: dromedary camels, young camels, camel anatomy, trachea, body measurements,
morphometrics.

Arencibia, A; Rivero, MA; Gil, F; Ramirez, JA; Corbera, JA; Ramirez, G; Vazquez, JM. Anatomy
of the cranioencephalic structures of the camel (Camelus dromedarius L.) by imaging
techniques: a magnetic resonance imaging study. Anatomia Histologia Embryologia. 2005;
34(1): 52-55. ISSN:
DOI: http://dx.doi.org/10.1111/j.1439-0264.2004.00572.x
Abstract: The objective of this study was to define the anatomy of the cranioencephalic
structures and associated formations in camel using magnetic resonance imaging (MRI). MR
images were acquired in sagittal, transverse and oblique dorsal planes, using spin-echo tech-
niques, a magnet of 1.5 T and a standard human body coil. MR images were compared with
corresponding frozen cross-sections of the head. Different anatomic structures were identi-
fied and labelled at each level. The resulting images provided excellent soft tissue contrast
and anatomic detail of the brain and associated structures of the camel head. Annotated MR
images from this study are intended to be a reference for clinical imaging studies of the head
of the dromedary camel. Reproduced with permission of CAB.
Descriptors: dromedary camels, camel anatomy, head images, cranioencephalic structures,
brain, cerebrum, image processing, imagery, magnetic resonance imaging, morphology, tech-

niques.

Derar, DRI; Hussein, HA; Saleh, AM. Morphometric and immunohistochemical variations in the
camel (Camelus dromedarius) testis in relation to some endocrinological aspects during
different seasons of the year. Assiut Veterinary Medical Journal. 2005; 51(104): 273-287.
ISSN: 1012-5973. Note: In English with an Arabic summary.

Abstract: Seasonal variation in serum testosterone, thyroxine and the testicular morphology
were studied in 54 sexually mature and apparently healthy one-humped camels during the
different seasons of the year. The testosterone and thyroxine serum levels were measured and
3 beta -hydroxysteroid dehydrogenase (3 beta -HSD) activity of Leydig cells was assessed
immunohistochemically to aid in the interpretation of results. The activity of 3 beta -HSD
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was high during cold months and severely depressed with minimum activity in hot months.
Concomitantly, serum testosterone and thyroxine levels increased during the winter and early
spring and decreased thereafter. Their levels reached the peak during the months of January
until April. These results suggested that 3 beta -HSD was a key enzyme in the regulation of
the testosterone production in Leydig cells of the male dromedary. Thyroxine was a crucial
hormone for the male reproductive activity during the breeding season in the dromedary and
fluctuated in the same pattern as serum male androgen.

Descriptors: dromedary camels, male camels, morphology, morphometrics, testes, testicles,
androgens, testosterone, thyroxine, enzyme activity, hydroxysteroid dehydrogenase, Leydig
cells, seminiferous tubules, seasonal variation, seasonal fluctuations.

Elmonem, MEA; Mohamel, SA; Aly, KH. Early embryonic development of the camel lumbar
spinal cord segment. Assiut Veterinary Medical Journal. 2005; 51(106): 1-11. ISSN: 1012-
5973 Note: In English with and Arabic summary.

Abstract: The lumbar spinal cord segment of camel embryos (n=24) at 2.4 to 28 cm CVRL
was examined. Major changes occurred in the organization of the lumbar spinal cord
segment at this early developmental period. At the 2.4, 2.7 and 3.6 cm CVRL, the 3 primary
layers (ependymal, mantle and marginal cells) in the developing lumbar spinal cord segment
were demonstrated. The mantle layer was the first to show striking differentiation, whereas
the marginal layer was represented by a thin outer rim. Proliferation and differentiation of
the neuroepithelial cells in the developing spinal cord produced thick lateral walls, thin roof
and floor plates. The spinal ganglion and dorsal root of the spinal nerve were differentiated.
At 2.7 cm CVRL, differential thickening of the lateral walls produced a shallow longitudinal
groove called sulcus limitans, which separated the dorsal part (alar plate) from the ventral
part (basal plate). The ventral root of the spinal nerve and the spinal cord ganglion were
embedded in loose mesenchyme that tended to differentiate into spinal meninges. At 3.6 cm
CVRL, the basal plate, which was the future ventral grey horn was seen to be quite volumi-
nous, and the dorsal and ventral roots united to form the beginning of the spinal nerve. At
5.5 cm CVRL, the alar plates enlarged, forming the dorsal septum. At 8.4-10.5 cm CVRL,
the basal plates enlarged and bulged ventrally on each side of the midline, producing the
distinct ventral median fissure. The white and grey matters could be recognized. At 28 cm
CVRL, the lumen of the spinal cord differentiated into the central canal bounded dorsally
and ventrally by the dorsal and ventral grey commissures, therefore the grey matter took the
appearance of a butterfly. The lumbar spinal nerve and their roots were well distinct.
Descriptors: dromedary camels, embryo growth and development, cell differentiation, cells,
embryonic development, embryos, epithelium, ganglia, meninges, peripheral nerves, spinal
cord, cell proliferation, cytodifferentiation, nerves.

Gurdial Singh; Nagpal, SK; Sanjeev Kumar. Scanning electron microscopic studies on the female
genitalia of camel (Camelus dromedarius). Journal of Camel Practice and Research. 2005;
12(1): 21-25. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: The present study was conducted to observe the genitalia of 3 adult female camels
using scanning electron microscopy. The oviduct was mainly lined with ciliated and noncili-
ated cells whose pattern varied in the different segments. The uterus and the uterine horns
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were mainly lined with nonciliated cells, however, few ciliated cells were also seen. A large
number of glandular openings were also observed. The cervix had very few ciliated cells
while, the vagina had no ciliated cells. The distribution and number of mucosal folds also
varied amongst the different segments. Reproduced with permission of CAB.

Descriptors: dromedary camels, female genital system, cervix, female genitalia, oviducts,
uterus, vagina, fallopian tubes, salpinges, uterine tubes, scanning electron microscopy, histol-

ogy. morphology.

Imam, HMA. Early embryonic development of the camel metanephros. Assiur Veterinary Medical
Journal. 2005; 51(106): 12-20. ISSN: 1012-5973. Note: In English with an Arabic summary.
Abstract: This study was conducted to investigate the development of the one-humped camel
metanephros. 15 embryos ranging from 2.4 cm to 7.8 cm CVRL were used in this study.
The metanephros was observed first at 2.6 cm CVRL, consisting of uretric bud surrounded
by metanephrogenic tissue. At 2.8 cm CVRL, the metric bud was divided into 4 genera-
tions which were caped by metanephrogenic tissue. At 3 cm CVRL, the metanephros was
invaginated in the caudal pole of the mesonephros. At 5.3-5.5 cm CVRL, the metanephros
continuously enlarged and differentiated. Moreover, it contained 3 concentric rows of meta-
nephric corpuscles, and the degree of differentiation increased from outward to inward. At
6 cm CVRL, the metanephros had metanephric corpuscles, proximal and distal convoluted
tubules and collecting tubules. Reproduced with permission of CAB.

Descriptors: dromedary camels, kidney development in the embryo, cell differentiation,
embryonic development, embryo morphology, ureter.

Ingole, SP; Dhingra, LD; Jain, RK; Tiwari, SK; Mishra, OP. Nerve supply to the manus region in
camel (Camelus dromedarius). Journal of Camel Practice and Research. 2005; 12(1): 47-51.
ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: This study was conducted to study the detailed course, relationship and supply
of the nerves innervating the manus region of the camels. Manus regions of 10 embalmed
single humped adult camels revealed that the nerves innervating this region was a continua-
tion of musculocutaneous, radial, ulnar and median nerves of the brachial plexus. The medial
cutaneous antebrachial nerve of the musculocutaneous nerve descended to the dorsomedial
aspect of the carpus. The cranial division of the lateral cutaneous antebrachial nerve through
its lateral subdivision formed the dorsal common digital nerves II and III at the middle of the
metacarpus. The nerve entered the manus region mainly as dorsal and palmar branches and
both continued as dorsal nerve and palmar common digital nerve IV, respectively. The medial
nerve, after passing through the carpal canal to manus region, ended into two divisions,
palmar common digital nerve II and a lateral branch, 19-21 cm distal to the accessory carpal.
The lateral branch divided into a communicating branch to palmar common digital nerve IV
and palmar axial proper digital nerve IV. The later nerve and the palmar axial proper digital
nerve I1II, the digital continuation of palmar common digital nerve II, united to form a
common digital nerve III which was 4-10 cm in length. The palmar common digital nerve II
or in some cases, the median nerve itself branched to dorsal common digital nerve II. Repro-
duced with permission of CAB.

Information Resources on Old World Camels (2009) <55



Descriptors: dromedary camels, camel anatomy, blood circulation, brachial plexus, carpus,
morphology, peripheral nerves, blood stream, body components, nerves.

Shahid, RU; Kausar, R. Comparative gross anatomical studies of the skull of one-humped camel

(Camelus dromedarius). Pakistan Veterinary Journal. 2005; 25(4): 205-206. ISSN: 0253-
8318

Abstract: The skull of camel when viewed from above was irregularly pentagonal in outline.
It was widest in the frontal region and contained the orbits laterally. The occipital bone
formed the entire nuchal surface and encroached upon the dorsal surface about 1.75 to 2
inches. It joined the parietal bone at transverse suture. A rough transverse ridge separated the
parietal and nuchal surfaces. The mastoid foramen was very large and situated in a deep fossa
in the occipital bone in contrast to ox, where it lay at the junction of occipital and temporal
bones. The cornual processes were absent. The supraorbital foramen was in the form of a
deep fissure, at the rostrolateral margin of the orbit. There was no maxillary tuberosity and
facial crest. The pre maxilla had a dorsomedially concave and narrow pointed body. The nasal
bones were notched rostromedially and nasal apertures were oval in outline. The body of
mandible was long, narrow and concave dorsomedially. The intermandibular space was “V”
shaped. The vertical ramus of mandible was thin and convex caudally and the angles were not
pronounced, while the rostral border was thick and wide. The coronoid process was almost
straight with caudal end slightly pointed. The condyliod process was large and its dorsal
surface contained the extensive articular surfaces, which were convex. There was a shallow
mandibular notch. The mandibular foramen was in the middle of the medial surface of the
ramus of mandible. Reproduced with permission of CAB.

Descriptors: dromedary camels, skull anatomy, camel anatomy, bone sutures, occipital bone,
nasal bones, mandibles, morphology, condyloid process, corneal process.

2004

Arencibia, A; Rivero, MA; Ramirez, JA; Gil, F; Gutierrez, C; Oros, J; Latorre, R; Vazquez, J]M. Mag-

netic resonance imaging of the normal brain in a newborn dromedary camel. Vezerinary
Journal. 2004 Nov; 168(3): 353-357. ISSN: 1090-0233

DOI: http://dx.doi.org/10.1016/j.tvjl.2003.06.001

NAL call no: SF601.V484

Descriptors: dromedaries, neonates, brain, magnetic resonance imaging, animal morphol-
ogy.

Garey, Laurence; Mensah Brown, Eric. The brain of the camel, Camelus dromedarius: a study of

a possible pain-inhibiting pathway. 77ibulus. 2004 Spring-Summer; 14(1): 12-17. ISSN:
1019-6919

Descriptors: dromedary camels, Camelus dromedarius, brain, pain inhibiting pathway char-
acterization, midbrain superior colliculus, morphology.
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Goswami, P; Purohit, GN; Gupta, ML. Biometry of camel (Camelus dromedarius) spermatozoa
and their morphological abnormalities. /ndian Journal of Animal Sciences. 2004; 74(10):
1049-1050. ISSN: 0367-8318
Descriptors. dromedary camels, spermatozoa, morphometrics, semen, biometry, abnormali-
ties, midpiece, morphology, morphometrics.

Jain, RK; Gupta, AN. Arterial supply of the fetlock, pastern and coffin joints of fore limb in
camel (Camelus dromedarius). Haryana Veterinarian. 2004; 43: 15-18. ISSN: 0033-4359
Abstract: Arterial supply of the fetlock, pastern and coffin joints was studied in 8 drom-
edary camels. The arterial branches supplying the fetlock joint were derived from the palmar
common digital artery III, dorsal common digital artery III, palmar proper axial digital artery
III, palmar proper axial digital artery IV, palmar proper abaxial digital artery III, palmar
proper abaxial digital artery IV and distal deep palmar arch. The arterial branches supply-
ing the pastern and coffin joints were derived from the palmar proper axial digital artery
III, palmar proper axial digital artery IV, palmar proper abaxial digital artery III and palmar
proper abaxial digital artery IV. Reproduced with permission of CAB.

Descriptors: dromedary camels, fetlock joint, pastern joint, coffin joint, circulatory system,
arteries, blood circulation, blood flow.

Khamas, WA ; Nour, AYM. The peculiarities of stomach of the one-humped camel (Camelus
dromedarius). Journal of Camel Practice and Research. 2004; 11(1): 21-26. ISSN: 0971-6777
URL: http://www.camelsandcamelids.com
Abstract: This study was conducted to investigate and describe the gross, light and electron
microscopical peculiarities of the stomach of the one-humped camel and to relate these pecu-
liarities with their functions. 13 complete stomachs of adult one-humped camel (Camelus
dromedarius) were collected from the slaughterhouse. The samples were brought to the labo-
ratory within 2 h, cleaned, photographed and fixed in different fixatives for gross, light and
electron microscopic studies. Fixation, processing and staining were carried out following
standard histological procedures. Moreover, 3 embalmed, dissected and dried camels were
studied and photographed. The stomach of the camel was of the multilocular compound
type. The rumen and the considerably reduced reticulum comprised one compartment (C1)
and the omasum (C2) and abomasum (C3) comprised the other two. All the 3 compart-
ments were glandular. Non-glandular regions were found only in the rumen part of C1.

The peculiar cellulae (previously called water sacs) in the wall were arranged in rows in the
dorsal and ventral sacs of the rumen. The gastric groove ventral lip was formed by the right
longitudinal pillar, which bound the ventral part of the dorsal cellulae. The left longitudinal
groove and pillar were absent. Histologically, there was no lamina muscularis mucosa in the
wall, except in the regions of the cellulae where a thin smooth muscle layer was present. The
omasum had one type of lamellae (laminae) and was lined with simple columnar epithelium
and contained simple straight tubular glands in its wall. The abomasum was very extensive
and folded inside. The parietal cells were found to be higher in number compared to other
cell types. Reproduced with permission of CAB.

Descriptors: dromedary camels, camel anatomy, stomach, abomasums, gastric glands, histol-
ogy, morphology, omasum, reticulum, rumen, rumen epithelium, lamellae.
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Nili, H; Mesbah, F; Kafi, M; Esfahani, MHN. Light and transmission electron microscopy of

immature camelus dromedarius oocyte . Anatomia Histologia Embryologia. 2004; 33(4):
196-199. ISSN: 0340-2096

URL: http://www.blackwell-synergy.com/issuelist.asp?journal=ahe

DOI: http://dx.doi.org/10.1111/j.1439-0264.2004.00536.x

NAL call no: SF761.Z4

Abstract: In order to provide a consistent system for laboratory production of embryos,
the characteristics of immature camel oocyte must first be described. The objective of this

study was to define ultrastructural features of immature camel oocyte. Ovaries were obtained
from camels at a local abattoir, and then transported to the laboratory within 2 h. Camelus
cumulus oocyte complexes (COCs) were aspirated from 2-6 mm follicles using a 22-gauge
needle. Excellent and good quality COCs were selected and prepared for transmission
electron microscopy study using a cavity slide. The fine structure of camel oocyte is mor-
phologically similar to that of other mammalian oocytes. However, some minor differences
exist between COC of camel and other mammalian species. Different size and shape of
membrane-bound vesicles, lipid droplet, mitochondria and cortical granules were distributed
throughout the ooplasm. Discrete or in association with endoplasmic reticulum, Golgi com-
plexes were observed in the periphery of the oocytes. The majority of the oocytes were in the
germinal vesicle stage.

Descriptors: dromedary camels, immature embryos, camel anatomy, cell ultrastructure,
cumulus oophorus, electron microscopy, post slaughter harvesting.

Zayed, AE. Anatomical, scanning electron and light microscopical studies on the prenatal devel-

opment of the nasal conchae of the one-humped camel (Camelus dromedarius). Assiut
Veterinary Medical Journal. 2004; 50(100): 17-36. ISSN: 1012-5973. Note: In English with
an Arabic summary.

Abstract: A total of 35 camel fetuses were studied to investigate the anatomy, scanning elec-
tron and light microscopy of the nasal conchae of the camel during the prenatal life. The
dorsal, middle and ventral nasal conchae were recognized microscopically as early as 4.2 cm
CVRL in the form of three evaginations from the lateral wall of the nasal cavity. From being
clearly visible grossly (at 17 cm CVL), the nasal conchae demonstrated little gross changes
which were restricted to an increase in the length of their spiral lamellae and consequently
the size of their recesses and sinuses. In full-term fetuses (105 cm CVRL), the dorsal concha
was represented by basal lamella rostrally, but caudally it formed the dorsal conchal sinus.
The ventral concha has two spiral lamellae arranged as dorsal and ventral ones rostrally, but
caudally they rearranged themselves as medial and lateral respectively. The middle concha
enclosed a large middle conchal sinus. Scanning electron and light microscopy revealed
number of transformations in the surface epithelium of the nasal conchae in both respiratory
and olfactory regions. The surface cells that acquire microvilli and short cilia in earlier stages
started to be sloughed and replaced by the underlying cells around 15 cm CVRL. By light
microscopy, these sloughing cells appeared with pyknotic nuclei and vacuolated cytoplasm.
From 50 cm CVRL to full-term fetuses, the covering epithelium of the nasal conchae dem-
onstrated regional variations in the distribution of ciliated and microvillous cells. In the most
rostral part, the two cell types partake the surface. The ciliated cells increased gradually at
the expense of the microvillous cells on approaching the olfactory region, where the ciliated
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cells were dominating. With exception of the presence of bleb-like apical protrusions amidst
the ciliated surface of the olfactory epithelium, both olfactory and caudal areas of respiratory
epithelia have the same picture of their massively-ciliated surface. Light microscopically, the
respiratory and olfactory epithelia were easily differentiated as early as 5.8 cm CVRL. At 8-12
cm CVRL, the respiratory epithelium was very thin (about 28 micro m) when compared
with the thick olfactory epithelium (about 67 micro m) at this stage. From mid-gestation (50
cm CVRL) and on, both epithelial types were pseudostratified columnar ciliated in nature,
but the respiratory epithelium demonstrated many goblet cells. The olfactory epithelium, on
the other hand lacked goblet cells but the olfactory cilia were characterized by vesicular swell-
ings. In full term fetuses, the olfactory epithelium was characterized by flask-shaped crypts
containing 5-8 bipolar sensory cells. In conclusion, the nasal cavity of the camel as a desert
animal has number of peculiar features, of these is the presence of numerous goblet cells and
mucous secreting glands in the surface epithelium of the nasal conchae. In addition the nasal
vestibule has collection of long hairs in its cutaneous lining,.

Descriptors: dromedary camels, fetal development, animal anatomy, body components, epi-
thelium, nose, scanning electron microscopy.

Zayed, AE. The prenatal development of the eyelids of the one-humped camel (Camelus drom-
edarius). Assiut Veterinary Medical Journal. 2004; 50(100): 37-52. ISSN: 1012-5973. Note:
In English with an Arabic summary.

Abstract: A total of 55 camel fetuses ranging from 2.8 to 110 cm crown vertebral rump
length (CVRL) were studied. Thirty-five fetuses were studied for gross morphology and

the other twenty for paraffin sectioning and light microscopy. The upper and lower eyelids
appeared as two ectodermal folds at 2.8 cm CVRL, then grew until they meet and fuse at 8.4
cm CVRL. Fusion lasted until 58 cm CVRL, the lids then start to reopen at 66 cm CVRL.
The palpebral skin and conjunctiva display striking changes throughout the prenatal life. The
first indication of hair follicles was seen at 8.4 cm CVRL, while sweat and sebaceous glands
were first demonstrated in fetuses of 36.5 cm CVRL. A cornified palpebral skin with com-
plete cutaneous structures including eyelashes and tactile hairs was demonstrated in fetuses
of 66 cm CVRL. The one-humped camel lacked tarsal glands. However, hair follicles were
demonstrated on the conjunctival side of the eyelids, only near the medial canthus, in fetuses
of 36.5 cm CVRL. At 110 cm CVRL (full-term fetuses), this part of the palpebral conjunc-
tiva appeared hairy and associated with well-developed sebaceous glands. Reproduced with
permission of CAB.

Descriptors: dromedary camels, eyelids, fetal development, microscopy, morphology.
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2008

Barton , MA. Nasal and gastro-intestinal parasites of the camel (Camelus dromedarius) from
central Australia. Transactions of the Royal Society of South Australia. 2008; 132(Part 1):
40-42. ISSN: 0372-1426
Descriptors: 289 dromedary camels, nasal bot fly, Cephalopina titillator, gastrointestinal
nematode parasites, Cooperia pectinata, Nematodirella dromedarii, disease survey, levels of
infection, Australia.

Bekele, Samuel T. Gross and microscopic pulmonary lesions of camels from Eastern Ethiopia.
Tropical Animal Health and Production. 2008 Jan; 40(1): 25-28. ISSN: 0049-4747
URL: http://dx.doi.org/10.1007/s11250-007-9046-9
NAL call no: SF601 . T7
Abstract: Camels are important animals for pastoralists in the northeastern, eastern, south-
eastern and southern parts of Ethiopia. This paper reports on abattoir study of respiratory
lesions in 104 adult camels at the Dire Dawa abattoir (88 male and 16 female). The study
showed 98% of the examined lungs had one or more lesions. The most common lesions were
pulmonary fibrosis (50.00%), pneumoconiosis (34.62%), hydatid cyst (30.80%), pulmonary
abscess (3.85%) and parasitic bronchopneumonia (0.96%). The distribution of pneumoconi-
osis and hydatid cyst varied significantly (p < 0.05) among different lobes, the highest being
seen in the caudal lobe. For the different lesions there was no significant (p > 0.05) difference
in distribution among male and female camels. Possible explanations for the occurrence of
the lesions are discussed. And recommendations forecasted are made.
Descriptors: camels, adult animals, post slaughter sampling, respiratory lesions, pulmonary
fibrosis (50.00%), pneumoconiosis (34.62%), hydatid cyst (30.80%), pulmonary abscess
(3.85%), p