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About this Document

This publication updates and revises “Information Resources on the South American
Camelids: Llamas, Alpacas, Guanacos, and Vicunas 1943-2006” AWIC Resource Series
No. 12 - February 2006 (http://www.nal. usda.gov/awic/pubs/llama.btm).

There have been a number of decisions made regarding the topics that included in this publication.
The topical choices include the following: all four animals are covered; the results of science-based
research on the biology, physiology and care of these animals in both their native environments, and
as transplants to other countries; the management of these animals by the native people as both herd
and natural resources; some information on the important products such as fiber and meat; the role
and economic value of the animals and animal products in rural communities; disease and disease
organisms; veterinary care of diseases, injuries, surgery, genetic conditions, etc. The information
sources are books, conference papers, and journal articles. Some credible web site resources are also
listed. Abstracts are included when available.

The information in this resource has been extracted primarily from a variety of resources, and the
collection of the National Agricultural Library. It is probably not a comprehensive listing of the
Worlds literature on the topic as there may be literature in from the South American countries that
has never been listed in commercially available databases.

The bibliographic citations are arranged by genus and species, 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 and a “find” request, the user will find what is of interest. Much of
the information is in English.

The citations may include several access points: the online (URL) journal address, a digital object
identifier (DOI) and/or a National Agricultural Library call number as a source of the original article.
Go to NAL document services information at http://www.nal.usda.gov/services/request.shtml for
lending and document delivery services.

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.
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Please send your comments, information, or suggestions to:

The Animal Welfare Information Center

10301 Baltimore Ave. 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 2009.
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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 consists of a small family of mammalian animals. There are two
members of Old World camels living in Africa and Asia--Arabian and the Bactrian, and four
members of the New World camels living in South America--the llamas, vicunas, alpacas
and guanacos. They are all very well adapted to their respective environments: the camels in
harsh deserts of Africa and Asia; and their South American cousins inhabit the high altiplano
and bush area of South America. 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, hides and fibers for clothing and other textile articles, and in
many cases they supply meat and milk products, etc. The South American species are being
raised in non-native countries for a variety of reasons: as pack animals, pets, guard animals
for sheep ranges, and for fiber. Their biology, reproduction, disease susceptibility, behavior,
and nutrition have not been studied to any great extent until fairly recently. Because there are
now fairly high populations of these animals in the United States and some other temperate
countries, there has been more interest and need to understand their needs, in order to
provide adequate housing, feed and veterinary care as they are moved from their native
environments to new climates, etc. It is with these needs in mind, that this information

resource has been compiled.

Camelidae Family (see Mason, I.L. 1979 for more taxonomic information and characteristics

of these animals.)

Oddly enough, the Camelidae evolved in North America. The early ancestors migrated
from North America by a crossing the Alaskan land bridge to Asia and the Panama land
connection to South America. They eventually became extinct in North America, but began
to thrive in their new lands. At one time camels ranged from Asia to Eastern Europe. After
crossing into Africa, they were found across the entire northern region and as far south as
northern Tanzania. The South American members of the family found their niche in the

cool, dry mountain areas of that continent.
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Taxonomy

Camelids 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, do have long necks, but no horns, antlers or humps. Their red blood cells are oval

in shape. The New World camelids have the ability to survive in harsh dry climates due to
ther ability to conserve their body water. The groups includes two wild species in the high
Andes of South America-- the vicuna (Vicugna vicugna) and the guanaco (Lamaguanacoe).
The native peoples of the Andes domesticated these animals and though selective breeding
developed the llama (Lama glama) and the alpaca (Lama pacos or according to Marin (2007)
2. Vicugna pacos). The long standing controversy over the taxonomic relationships between
these species may finally have been settled Marin et al (2007) who states“variations in
chromosome G banding patterns and two mitochrondiral gene sequences were used to study
the origin and classification of the llama and alpaca. Differences were found in the short
arms of chromosome 1, separating camels, guanacos and llamas from vicunas and alpacas.
Phylogenetic analyses showed V. vicugna and L. guanacoe as monophyletic groups.” “Marin
says that “our results strongly support the hypothesis that the llama would have derived from
the L. gunacoe and the alpaca from the V. vicugna supporting a reclassification as V. pacos.”
This genetic analysis is also supported by Kadwell’s (2001) 1. does not support the previously
accepted thought that both llamas and alpacas were derived from the guanaco. However,
since Marin’s 2007 reclassification has not become common nomenclature, the old genus
and species name of Lama pacos will appear in most of the literature that is included in this

document.

Introduction to the South American Camelidae
As mentioned above, there are probably just basically two species. All four types have been
found to breed in captivity, so genetic relationships are uncertain. Llamoid or camelid is a

common name for this group.

Each of the South American camelids has unique qualities, value and can be used as a source
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of a wide range of services and products useful to humans. Therefore, a short description and

use of each of these interesting, intelligent, and useful animals follows.

The animals are medium sized land mammals. Males are somewhat larger than the females.
Their heads have a straight profile. They have no horns or antlers. They have large eyes

and thick lashes. The ears are long and pointed. One obvious feature that is different from
old world camels is the lack of a hump as their backs are straight. Their foot pads are
proportionately smaller than a camel’s because they need to move securely on rocky trails and
gravel mountain slopes. Since they live in cold, dry places in South America, they have very

dense, wooly coats. They may kick or spit if threatened.
Llamas* (Lama glama)

Llamas are the largest of the four South American camelids. They can weigh up to 300
pounds. Males are somewhat larger than the females. They are mainly used for fiber and as
unusual pack animals in many countries around the world. Currently, they are being used for
hauling carts and driving, pet therapy with elderly and disabled persons and as guard animals
in large free-range sheep operations. They are environmentally sensitive and intelligent. They
are also extremely gentle and used as pet therapy because of their calming effect. They seldom
bite or butt and they have no horns, hooves, or claws to do injury. They are alert, curious,
adaptable, and predictable with docile, disarming temperaments. They are adapted to high
altitudes because their hemoglobin, a constituent of red blood cells, can absorb more oxygen
than that of other mammals. Their red blood cells also have a longer life span than other

mammals, an average of 235 days versus 100 days for humans.

In their native habitats, llamas played an important role in the ancient Inca civilization in
South America. Archeological evidence indicates that they have been domesticated by the
indigenous folk from the wild guanaco approximately 5,000 years ago. In the Incan culture,
many llamas and alpacas were sacrificed to the gods every year. The meat would then be
distributed to the crowds. Llamas were also an integral part of the Inca’s workforce. As

pack animals they contributed vastly to the building of their irrigation systems, roads, and

temples. They were also used to carry loads in the Inca’s mines.
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Llamas are still used today by the indigenous peoples of South America for packing and
transporting goods, fibers, and for meat. Mostly the males are used as pack animal. They
usually carry up to fifty pound loads. Stallions can carry up to 110-176 pounds for about

19 miles (a day’s march for a llama). Male pack animals are not sheared for their wool as the
heavy thick coat acts as a saddle blanket by cushioning their loads. It has been suggested that
the llamas were selectively bred as pack animals leading to a larger stronger animals than their
wild parent. The females are sheared, but llama wool is inferior to the alpacas and is often
used to make rope. (The alpaca has probably been selected and breed for wool and not as a
pack animal.) It is interested to note that llamas only allow themselves to be loaded when
they are part of a group. South American herders use most parts of a culled llama’s carcasses.
They are important sources of meat, wool, hides for various uses including sandals, and fat

for candles. Even their dung can be dried and used for fuel.

Alpacas+ (Llama pacos/ proposed Vicugna pacos)

Indications are that alpacas were domesticated 6-7,000 years ago. Alpaca’s roots also go

back to the Incan civilization, where alpacas were considered a “prize.” Kadwell et al 1 used
mitrochrondial and microsatellite DNA analysis that indicates that the vicuna was the
ancestor of the alpaca, which would explain why their coats make the finer quality wool
than the llams. Alpaca fiber was woven into robes used by Inca royalty. They also provided
food, fuel, clothing, and transportation for this culture in an otherwise extremely hostile
environment. Alpacas still thrive in the harsh climates of the Peruvian, Bolivian, and Chilean
highlands where scorching temperatures in the day plummet to sub-freezing at night. They
prefer low humidity and altitudes between 13,000 and 16,000 feet. At low altitudes, their
wool is often of poorer quality. Nevertheless, they are well suited for conditions in the US
and are being bred in at least 44 states (1997 estimates). They also are increasing in numbers

in many other parts of the world.

Alpacas are small compared to llamas, approximately 36” at the withers. Piebald color
patterns are much rarer than in llamas, and alpacas usually have a tuft of hair on their
forehead. Their life span is 15 to 25 years. Their weight can range between 100 to 175
pounds (approximately one-half to one-third the size of a llama). Their gestation period is

approximately 11.5 months. Their birth weight is between 15 and 19 pounds and the babies
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(crias) can stand and nurse within 30 minutes to one hour after birth. They also have a very

low infant mortality rate.

The males produce approximately eight pounds and the females about five pounds of easily
marketable wool fiber from their coats per year. The fiber comes in approximately 22 basic
colors with many variations and blends. It has a cellular structure similar to hair and is more
resilient and much stronger than Merino sheep wool. It is highly sought after in Britain,
Europe, and Japan. The cria fiber is extra fine and lustrous and commands a higher selling
price. Their wool quality is only slightly lower than the vicuna. The black coats are usually
the heaviest. The Suri breed has finer, thicker, and longer hair and provides up to eleven

pounds of wool per year, but the breed has a greater susceptibility to parasites.

In South America, shearing is usually done every two years before the rainy season in
November and December. After seven years of age, alpacas are used primarily for meat. In

1972, there were about two million living in Peru and 50,000 in Bolivia.

Alpacas are inexpensive to feed (about $1 per day per alpaca). This is about the same cost as a
large dog. They have three stomachs which enable them to be very efficient at digesting what
they eat. They are more fastidious feeders than llamas, being very Earth-friendly by grazing
meticulously throughout the pasture. They prefer free range pasture to confinement in a stall
or barn. They have sensitive feet and prefer soft, moist ground with tender grasses. They also
enjoy pools and puddles for wallowing. A lack of adequate ground moisture is thought to
lead to a fatal foot disease and rainless years often lead to higher mortality rates. No special
food is required for them except in winter or in late pregnancy when all they need is good
quality hay and low protein pellets. Alpacas will spit on one another if sufficiently angered,

but will rarely spit on people.

One acre will provide ample room for five to ten alpacas, much more economical than most
other types of livestock. Any fencing that may be required is usually to keep predators out of
the pasture versus keeping the alpacas in. Simple shelters will suffice, usually only requiring

a three-sided enclosure or a lean-to. Alpacas usually defecate in fixed areas and avoid grazing

there, keeping parasitic infestations low. Their manure also makes an excellent fertilizer.
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They have a high world market value-- $8,500 and $25,000 per animal; a breeding age
female goes for $15,000 to 25,000 (1997 estimates). Some female alpacas are bred as
young as 6-12 months of age because breeders are in a hurry to produce young, but it

is reccommended that the first breeding be at 18-24 months of age to allow full physical

and social maturity. In the United States, they can be insured and depreciated from the
owner’s taxes. Other tax advantages include expense deductions and deferred recognition of

accumulating wealth.

They were first imported to the US in 1984 and spread quickly to Canada. There have been
limited numbers allowed for export from South America for reasons such as restricting their
export and animal health problems. There were relatively few of these animals in North
America (less than 8,000 in 1996), but the numbers are increasing rapidly as they are an

economically rewarding fiber producing animal both in the US and in many other countries.
Guanacos™ (Lama guanicoe)

Guanacos are the larger of the two wild camelid species. They stand about four feet tall at the
shoulder and about five feet to the top of the head. They have a body length of up to six feet
with an approximately ten-inch long tail. They can weigh up to 210 pounds. Their wooly

coat is tawny to brown and their head is usually grey.

Wild guanacos thrive in the plains of northern Peru to southern Patagonia. They often live
in the mountains and altiplano areas above 12,000 feet. Usually herds of several females
travel with one male; however, leaderless herds of males of up to 200 have been found. The
guanaco can run at speeds up to 40 miles per hour and they are also strong swimmers. Their
mating season is during August and September. They have a ten to eleven month gestation

period. The babies can run soon after birth and are weaned at six to twelve weeks.
Vicunas* (Vicugna vicugna)
Vicunas are smaller than guanacos and weigh only about 100 pounds. Vicunas thrive in the

mountainous regions of Northern Peru and Chile at altitudes above 14,000 feet. They are

up to three feet at the shoulder and usually have a light brown coat with a yellow-red bib.
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They are very social animals. There are male dominated family groups. Non-territorial males

y y y group

form groups of both young and desposed older males. Vicunas are less easy to tame than the
group young p y

guanaco because they are extremely shy, but some South American Jesuits have shown they

can be domesticated. These animals are less adaptable to different environments. The native

people do harvest the wool of these animals. They drive them into an enclosure, shear them,

and release them.
References (*, +- denotes a large portion of this reference was used to create the text below):

Anderson, David E. The Ohio State University College of Veterinary Medicine Presents
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NAL call no.: QL9.B82
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York. 1972.
NAL call no.: Q1.9.B8
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vicunas. In: D.G. Kleinman; V. Geist; M.C. McDade (Editors). Grzimek’s Animal Life
Encyclopedia. 2nd edition, Vol. 15, Mammals IV, p. 313-323, 200 3. Thompson, Gale,
Farmington Hill, WI. ISBN: 0787653624.
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NAL call no.: SF401.C2K48 1979 v. 1
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NAL call no.: S1.M57

+Sands, ].D. Alpacas: attractive investment attractive lifestyle. AgVenzures. June/July 1997;
[1(1)2]: 28-32.
NAL call no.: S441.A475

1. Kadwell, Miranda; Fernandez, Matilde; Stanley, Helen E; Baldi, Ricardo; Wheeler, Jane
C.; Rosadio, Raul; Bruford, Michael W. Genetic analysis reveals the wild ancestors of the
llama and the alpaca. Proceedings of the Royal Society Biological Sciences. Series B. 2001 Dec;
268(1485): 2575-2584. ISSN: 0962-8452.

NAL call no.: 501 L84B

2. Marin, Juan C.; Zapata, Beatriz; Gonzalez, Benito A.; Bonacic, Cristian: Wheeler, Jane C.;
Casey, Ciara; Bruford, Michael W.; Palma, R. Eduardo; Poulin, Elie; Alliende, M. Angelica;
Spotorno, Angel E. Sistematica taxonomia y domesticacion de alpacas y llamas: nueva
evidencia cromosomica y molecular. [Systematics, taxonomy and domestication of
alpaca and llama: new chromosomal and molecular evidence.] Revista Chilena de Historia

Natural. 2007: 80(2): 121-140. ISSN: 0716-078X.
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Albini, S.; Brodard, 1.; Jaussi, A.; Wollschlaeger, N.; Frey, J.; Miserez, R.; Abril, C. Real-time multi-
plex PCR assays for reliable detection of Clostridium perfringens toxin genes in animal
isolates. Veterinary Microbiology. 2008; 127(1/2): 179-185. ISSN: 0378-1135
URL:http://www.sciencedirect.com/science/journal/03781135
NAL call no.: SF601.V44
Abstract: Typing of Clostridium perfringens strains by PCR-based determination of toxin
genes proved to be a reliable method for diagnosis of enterotoxaemia in various animal
species. We report the establishment and validation of three real-time fluorogenic (Tag-
ManReg.) multiplex PCRs for the detection of C. perfringens alpha -, beta -, beta 2-, epsilon
-, entero-, and iota -toxin genes. The composition of the PCRs was chosen with regard to
robustness of the assays and in order to increase sensitivity compared to the conventional
simplex PCRs. The combination of probe dyes selected for the real-time assays (FAM/
TAMRA, Cy-5/BHQ-2 and VIC/TAMRA) as well as the designation of the chromosome-
borne alpha -toxin as internal positive control allowed the creation of highly specific and
sensitive, as well as time and cost effective PCRs. One hundred and three strains of C. per-
fringens isolated in Switzerland derived from clinical or suspected cases of enterotoxaemia
in 10 different animal species were tested. The toxin genotypes were in agreement in both
the conventional PCRs and the newly designed multiplex PCRs. Furthermore, the real-time
PCR carried out as simplex allows to quantitate the copy numbers of plasmid-borne toxin
genes in relation to the chromosomally located alpha -toxin gene. Reproduced with permis-
sion from CAB Abstracts.

Descriptors: cattle, chamois, red deer, sheep, horses, hares, llamas, pigs, calves, detection,
diagnosis, diagnostic techniques, enterotoxemia, enterotoxins, genes, genotypes, PCR, Swit-
zerland.

Cebra, C.K.; Tornquist, S.J.; Reed, S.K. Collection and analysis of peritoneal fluid from healthy
llamas and alpacas. Journal of the American Veterinary Medical Association. 2008 May 1;
232(9): 1357-1361. ISSN: 0003-1488
URL: http://www.avma.org
NAL call no.: 41.8 AM3
Abstract: Objective - To compare relative sensitivity and overall yields of various methods
of fecal examination for gastrointestinal parasites in llamas and alpacas. Design - Prospec-
tive study. Sample Population - Fecal samples from 42 alpacas and 62 llamas. Procedures
- Fecal samples were analyzed via direct smear, a modified McMaster technique with sucrose
solution or saturated saline (approx 36% NaCl) solution, and a centrifugation-flotation
procedure. McMaster flotation chambers were examined 15 and 60 minutes after loading.
Centrifugation-flotation samples were examined after 10 and 60 minutes of flotation. The
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proportions of samples with positive results and concentrations of parasites were compared
among methods. Results - The centrifugation-flotation technique yielded more positive
results than other methods for all parasites except small coccidia. Longer flotation time
increased the proportion of positive results and parasite concentrations for all parasites
except Nematodirus spp. Longer time in the McMaster chamber made little difference. By
use of the modified McMaster technique, sucrose solution yielded more positive results for
Trichuris spp., Eimeria macusaniensis, and strongyles, whereas saline solution yielded more
positive results for Nematodirus spp. and small coccidia. The saline solution McMaster test
yielded more positive results for small coccidia than did most other methods, and the sucrose
McMaster technique yielded more positive results for 7richuris spp. Conclusions and Clini-
cal Relevance - The centrifugation-flotation technique appeared to offer clear advantages in
detecting infection with E. macusaniensis, Trichuris spp., Nematodirus spp., and capillarids.
The saline McMaster technique appeared to offer an advantage in detecting small coccidia.
Descriptors: healthy animals, 17 llamas, 5 alpacas, abdominocentesis, peritoneal fluid bio-
chemical and cytologic findings, collected safely, compared with blood, peritoneal fluid had
a low cell count, low protein concentration, some individual differences, electrolyte con-
centrations resembled blood, high values of some animals may complicate interpretation of
peritoneal fluid values.

Cebra, C.K,; Stang, B.V. Comparison of methods to detect gastrointestinal parasites in llamas
and alpacas. Journal of the American Veterinary Medical Association. 2008 Mar 1; 232(5):
733-741. ISSN: 0003-1488
URL:http://www.avma.org/

NAL call no. : 41.8 AM3

Descriptors: 62 llamas; 42 alpacas; gastrointestinal parasites; detection methods; comparison
study; direct smear; McMaster technique with sucrose solution or saturated saline; centrif-
ugation-flotation procedure; centrifugation-flotation detected: E macusaniensis, Trichuris
spp, Nematodirus spp, and capillarids; saline McMaster technique detected small coccidian,
strongyles.

Dinev, T.G. Comparison of the pharmacokinetics of five aminoglycoside and aminocyclitol
antibiotics using allometric analysis in mammal and bird species. Research in Veterinary
Science. 2008; 84(1): 107-118. ISSN: 0034-5288.
URL: http://www.sciencedirect.com/science/journal/00345288
Descriptors: dromedaries, llamas, cattle, sheep, goats, cats, guinea pigs, horses, hawks, eagles,
chickens, turkeys, rabbits, parakeets, owls, pigs, humans, gentamicin, amikacin, tobramycin,

kanamycin and apramycin, allometric equations, drug half-life, volume of drug distribution,
total body clearance, estimating dose intervals, difference drugs responses between birds, and
mammals.

Giuliano, S.; Director, A.; Gambarotta, M.; Trasorras, V.; Miragaya, M. Collection method, season
and individual variation on seminal characteristics in the llama (Lama glama).Animal
Reproduction Science. 2008 Mar 3; 104(2-4): 359-369. ISSN: 0378-4320
URL: http://www.sciencedirect.com/science/journal/037843201
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DOI:http://dx.doi.org/10.1016/j.anireprosci.2007.02.016
NAL call no.: QP251.A5

Abstract: The objective of the present study was to evaluate the effect of semen collec-
tion method (electroejaculation EE as compared with the artificial vagina AV), the season

(summer versus winter) and the male used on macroscopic and microscopic characteristics
of ejaculates in llamas. A total of 110 ejaculates were collected from six males and 92 of
them were analyzed. Ejaculate volume, concentration, total sperm and the following sperm
characteristics were studied: motility, membrane function (HOS test), membrane integrity
(CEDA/PI fluorochromes) and morphology. A mixed linear model, that considered season
and collection method as the fixed variables and the male as the random variable, was used
for the statistical analysis. Variability was found between males (p <=0.05) when compar-
ing the seminal characteristics. When considering the number of collections performed
and the number of ejaculates discarded with each method, significant differences (p <0.01)
were found between collection methods (EE and AV), with EE having a greater proportion
of successful semen collections. There were significant differences (p <=0.05) between col-
lection methods for volume, sperm motility and membrane function. Ejaculates obtained
by EE have a greater volume, sperm motility, live spermatozoa and sperm with functional
membranes. Comparison of semen variables between the two seasons indicated that sperm
concentration and sperm abnormalities were different (p <0.01). Ejaculates obtained during
winter have greater sperm concentration and less sperm tail abnormalities than in summer.
We conclude that semen variables have individual variation in llamas and are affected both
by method of collection and season. The most desirable semen quality was obtained during
winter using EE as the semen collection method.

Descriptors: llamas, semen collection, electroejaculation, artificial vagina, seasonal dif-
ferences in semen, macroscopid and microscopic examination, semen volume, semen
concentration, sperm motility, membrane function and intrgrity, variability between males,
sperm concentration, sperm tail abnormalities.

Harwood, D.; Nuttall, J.; Bidewell, C. Fasciolosis in camelids. Vezerinary Record— London. 2008;
162(13): 424. ISSN. 0042-4900
URL:http://veterinaryrecord.bvapublications.com/archive/

NAL call no.: 41.8 V641

Abstract: This correspondence reports a recent incidence of fascioliasis in a 30-month-old
llama from a smallholding farm in southeast England [date not given]. The llama was kept
with 15 sheep, of which 2 died of chronic fascioliasis. Postmortem examination revealed
severe hepatic damage with fibrosis. Histopathological examination revealed extensive hepatic
fibrosis, biliary hyperplasia and enlarged bile ducts filled with caseous material. The mor-
phological diagnosis of severe chronic fibrosing cholangiohepatitis was consistent with fluke
infection.

Descriptors: llama, case study, case report, clinical aspects, diagnosis, postmortem organ
sampling, liver, liver fluke infection, fascioliasis, histopathology, Britain, UK.
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Herrera, Emilio A.; Reyes, Roberto V.; Giussani, Dino A.; Riquelme, Raquel A.; Sanhueza, Emilia
M.; Ebensperger, German; Casanello, Paola; Mendez, Natalia; Ebensperger, Renato; Sep-
ulveda Kattan, Esteban; Pulgar, Victor M.; Cabello, Gertrudis; Blanco, Carlos E.; Hanson,
Mark A.; Parer, Julian T.; Llanos, Anibal ]J. Carbon monoxide: a novel pulmonary artery
vasodilator in neonatal llamas of the Andean altiplano. Cardiovascular Research. 2008;
77(1): 197-201. ISSN: 0008-6363
URL: http://www.sciencedirect.com/science/journal/00086363
Descriptors: lambs, crias, neonates, highlands of 3600 Meters and lowlands of 580 Meters,
comparison study, pulmonary regulation, nitric oxide (NO) and carbon monoxide roles, NO
synthase (NOS) blockade and production of carbon monoxide by lung, soluble guanylate
cyclase (sGC) expression, NOS activity, and hemoxygenase (HO) expression, pulmonary
arterial pressure, pulmonary hypertension.

Marques, E]J. Fluid therapy: general practical recommendations for camelids.Large Animal Veteri-
nary Rounds. 2008; 8(1): 6 pp.
URL:http://www.larounds.ca
Abstract: The camelid industry is relatively new and ever-evolving, as is our knowledge about
these animals. Camelids differ from ruminants in several ways and in many situations they
must be treated differently. Llama and alpaca caseloads tend to rise from year to year, both
in the Western College of Veterinary Medicine hospital and in other referral practices, and
it is essential that veterinarians keep up with the latest information available in this develop-
ing medical field. Further, since recommendations given today may not be valid in the near
future, veterinarians must remain open to considering new ideas. This issue of Large Animal
Veterinary Rounds reviews general fluid therapy principles and indicates some practical recom-
mendations for camelids. The concepts discussed are based on current literature, research, the
available reference material and the personal experience of well-respected camelid veterinar-
ians around the world. Reproduced with permission from CAB Abstracts.
Descriptors: alpacas, llamas, dehydration, rehydration, fluid therapy for camelids, clinical
aspects, complications, intravenous injection, oral administration, literature review.

Mongoh, M.N.; Dyer, N.W.; Stoltenow, C. L.; Khaitsa, M.L. Risk factors associated with anthrax
outbreak in animals in North Dakota, 2005: a retrospective case-control study. Public
Health Reports. 2008; 123(3): 352-359. ISSN: 0033-3549
URL:http://www.publichealthreports.org
Abstract: Objective. We identified the risk factors associated with the anthrax outbreak of
2005 in animals in North Dakota. Methods. Medical records of the 2005 anthrax outbreak
were obtained from the Veterinary Diagnostic Laboratory at North Dakota State Univer-
sity. Additional data were obtained from the North Dakota state veterinarian’s office, and
supplemental questionnaires were administered to producers. The data obtained included
ecological and environmental factors, animal health factors, and management factors.
Results. Anthrax occurred from July 1 to October 12, 2005. The cases were located in
eastern North Dakota around the Red River Basin. Ransom, LaMoure, and Barnes counties
reported most cases (71%). Species affected included cattle, bison, horses, sheep, elk, deer,
pigs, and llamas. The predominant symptom was sudden death (38%) followed by bleeding
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from orifices (17%). Chi-square analysis indicated significant differences between case and
control premises on the following variables: death reported on neighboring pasture, vaccina-
tion period, dry conditions, wet conditions, antibiotic use, multiple vaccination, and type of
predator (coyote). Factors that significantly (p<0.05) predicted anthrax occurrences on the
final logistic regression model were vaccination, use of antibiotics during an outbreak, and
period of vaccine administration (before or during the outbreak). Conclusions. The charac-
teristics of the anthrax outbreak regarding time and place of occurrence, animals affected,
clinical signs reported, and mortality rate were consistent with previous reports of natural
anthrax outbreaks in animals. A number of factors that significantly predicted anthrax occur-
rence in animals in the 2005 outbreak in North Dakota were identified. This information is
important in planning appropriate control and prevention measures for anthrax, including
recommending the right vaccination and treatment regimens in managing future anthrax
outbreaks.

Descriptors: bison, cattle, elk, deer, horses, llamas, pigs, anthrax, Bacillus anthracis, disease
transmission, epidemiology, immunization, immune sensitization, outbreaks, risk factors,
vaccination, veterinary surgeons, zoonoses, North Dakota, US.

Pirie, Chris G.; Pizzirani, Stefano; Parry, Nicola M. Corneal epithelial inclusion cyst in a Llama.
Veterinary Ophthalmology. 2008 Mar; 11(2): 111-113. ISSN: 1463-5216
URL:http://www3.interscience.wiley.com/journal/118507707/home
DOI:http://dx.doi.org/10.1111/}.1463-5224.2008.00608
NAL call no.: SF891.V47
Abstract: A 13-year-old, female llama presented for evaluation of a limbal based corneal mass
involving the OD of 4 months duration. The mass was excised en bloc by a nonpenetrating
keratectomy, followed by placement of a conjunctival advancement flap covering the keratec-
tomy site. The mass was submitted for histological evaluation. Histopathology identified the
mass to be a corneal epithelial inclusion cyst filled with necrotic squamous and neutrophilic
debris. Surgical excision was complete and considered curative with no signs of recurrence
3 months postoperatively. There was no known prior ocular trauma; however, a previously
performed corneal biopsy for evaluation of recurrent epithelial erosions may have been an
initiating cause.

Descriptors: female llama, corneal mass, excision of mass by keratectomy, conjunctival flap,
histopathology, epithelial inclusion cyst filled with debris.

Prado, T.M.; Doherty, T.].; Boggan, E.B.; Airasmaa, H.M.; Martin-Jimenez, T.; Rohrbach, B.W.
Effects acepromazine and butorphanol on tiletamine-zolazepam anesthesia in llamas.
American Journal of Veterinary Research. 2008 Feb; 69(2): 182-188. ISSN: 0002-9645
URL:http://www.avma.org/journals/default.asp
NAL call no.: 41.8 AM3A
Abstract: Objective - To evaluate sedative, antinociceptive, and physiologic effects of acepro-
mazine and butorphanol during tiletamine-zolazepam (TZ) anesthesia in llamas. Animals - 5
young adult llamas. Procedures - Llamas received each of 5 treatments IM (1-week intervals):
A (acepromazine, 0.05 mg/kg), B1 (butorphanol, 0.1 mg/kg), AB (acepromazine, 0.05 mg/
kg, and butorphanol, 0.1 mg/kg), B2 (butorphanol, 0.2 mg/kg), or C (saline [0.9% NaCl]

solution). Sedation was evaluated during a 30-minute period prior to anesthesia with TZ (2
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mg/kg, IM). Anesthesia and recovery characteristics and selected cardiorespiratory variables
were recorded at intervals. Antinociception was assessed via a toe-clamp technique. Results -
Sedation was not evident following any treatment. Times to sternal and lateral recumbency
did not differ among treatments. Duration of lateral recumbency was significantly longer for
treatment AB than for treatment C. Duration of antinociception was significantly longer for
treatments A and AB, compared with treatment C, and longer for treatment AB, compared
with treatment B2. Treatment B1 resulted in a significant decrease in respiratory rate, com-
pared with treatment C. Compared with treatment C, diastolic and mean blood pressures
were lower after treatment A. Heart rate was increased with treatment A, compared with
treatment B1 or treatment C. Although severe hypoxemia developed in llamas anesthetized
with TZ alone and with each treatment-TZ combination, hemoglobin saturation remained
high and the hypoxemia was not considered clinically important. Conclusions and Clinical
Relevance - Sedation or changes in heart and respiratory rates were not detected with any
treatment before administration of TZ. Acepromazine alone and acepromazine with butor-
phanol (0.1 mg/kg) prolonged the duration of antinociception in TZ-treated llamas.
Descriptors: llamas, young adults, anesthesia, evaluate sedation, antinociceptive effect, physi-
ologic effect, recovery characteristics, selected cardiorespiratory variables, toe clamp technique
for pain, times to sternal and lateral recumbency did not differ between treatments, lateral
recumbency varied, heart rates, hypoxemia, hemoglobin saturation; acepromazine alone and
acepromazine with butorphanol (0.1 mg/kg) prolonged duration of antinociception in TZ

Semevolos, Stacy A.; Huber, Michael ].; Parker, Jill E.; Reed, Shannon K. Complications after

orthopedic surgery in alpacas and llamas: 24 cases (2000-20006). Vezerinary Surgery. 2008
Jan; 37(1): 22-26. ISSN: 0161-3499
URL:http://www3.interscience.wiley.com/journal/118532623/home

DOI: http://dx.doi.org/10.1111/j.1532-950X.2007.00342

NAL call no.: SF911.V43

Abstract: To report complications associated with orthopedic surgery in alpacas and llamas.
Retrospective study. Alpacas (n=18) and llamas (n=6) that orthopedic surgery using internal
or external fixation. Medical records (January 2000-December 2006) and radiographs were
reviewed and owners contacted for follow-up information for alpacas and llamas that had
orthopedic surgery involving internal or external fixation. Fourteen camelids had internal
fixation, 7 had external fixation, and 3 had a combination of internal and external fixation.
Twenty-two animals (92%) were discharged after surgery (mean hospitalization, 15 days).
Of 20 animals with >=1 year follow-up information, 18 were alive (82%). Postoperative
complications related to fracture healing, infection, soft tissue structures, or joints occurred
in 21 camelids (87%). Thirteen animals returned to their intended use, 4 animals returned
to breeding but not their intended use, 4 were euthanatized, and 3 were only able to be used
as pets. Fixation type (internal, external) did not have any significant effect on complications
involving fracture healing, infection, soft tissue structures, or chronic lameness. Camelids
with open fractures were more likely to have complications associated with fracture healing,
repair, and infection than closed fractures. Complications after orthopedic surgery in alpacas

and llamas are more common than previously reported and may result in chronic lameness or
prevent return to their intended use.
Descriptors: alpacas, llamas, musculoskeletal diseases, bone fractures, surgery, veterinary
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equipment, disease course, postoperative complications, morbidity, lameness, inflammation,
data analysis, image analysis, radiography.

Smith, S.H.; Reel, D.R. Cerebral and renal candidosis in a llama (Lama glama).Veterinary Record--
London. 2008 Apr 12; 162(15): 485-486. ISSN: 0042-4900
URL:http://veterinaryrecord.bvapublications.com/

NAL call no.: 41.8 V641

Abstract: A six-year-old neutered male llama in lateral recumbency and with open-mouthed
breathing was referred to the University of Tennessee College of Veterinary Medicine (date
not given). Physical examination revealed that the animal was depressed and dehydrated
(10%). Mentation was abnormal and the menace response in the right eye was decreased.
Blood chemical analysis revealed markedly elevated aspartate aminotransferase and creati-
nine kinase activities, while total bilirubin, gamma-glutamyl transferase and glucose were
moderately elevated. Due to poor response to supportive therapy, the llama was euthanized
and submitted to postmortem examination. Smooth, raised, firm, pale yellow nodules were
disseminated throughout the cortical parenchyma of both kidneys. Dural blood vessels were
markedly dilated, especially the dorsal cerebral vein on the right side. Representative samples
of multiple organs were processed and fixed for histopathological examination. Several colo-
nies of Candida albicans were isolated from fresh brain samples. The histopathological lesions
were conclusive of fungal infection.

Descriptors: llamas, brain and kidney infection, Candidaalbicans, yeast infection, case study,
clinical picture, diagnosis.

Sura, R.; Creden, A.; Van Kruiningen, H.J. Pseudomonas-associated discospondylitis in a two-
month-old lama. Journal of Veterinary Diagnostic Investigation. 2008 May; 20(3): 349-352.
ISSN: 1040-6387
URL:http://jvdi.org/
NAL call no.: SF774.J68
Descriptors: young llama, discospondylitis, case history, clinical picture, bacterial infection,
Pseudomonas.

Waitt, L.H.; Cebra, C.K. Characterization of hypertriglyceridemia and response to treatment
with insulin in llamas and alpacas: 31 cases (1995-2005)./ournal of the American Veteri-
nary Medical Association. 2008 May 1; 232(9): 1362-1367. ISSN: 0003-1488
URL:http://avmajournals.avma.org/doi/abs/10.2460/javma.232.9.1362
NAL call no.: 41.8 AM3
Descriptors : 23 alpacas, 8 llamas, 7 pregnant alpacas, 1 lactating alpaca, hypertriglyceri-
demic, multiple triglycerides concentration, treated and non-treated with insulin, insulin
seems to reduce serum and plasma triglycerides, can affect all ages and both sexes.

Yang, FuLin; Wang, HuCheng; Guo, XuSheng; Long, RuiJun. Review of purine derivatives in
urine to estimate rumen microbial protein production.Acta Prataculturae Sinica. (15’ oa
yeh hsu eh pao = Acta prataculturae Sinica = Caoye xuebao ) . 2008; 17(1): 121-129. ISSN:
1004-5759. Note: In Chinese with an English summary.

NAL call no .: SB202.C6T73
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Abstract: Urinary excretion of purine derivatives (PD), like allantoin, uric acid, xanthine and
hypoxanthine, have been studied in ruminants with the objective of using the excretion of
these purine metabolites as a parameter to estimate rumen microbial protein. The PD in the
urine is a good marker for estimating rumen microbial synthesis. This paper covers endog-
enous excretion in ruminants, modelling the response of PD excretion to purine absorption,
calculation of microbial nitrogen supply from PD excretion using all-urine and spot urine
measurement, and the current understanding of PD excretion in different animal species,
including sheep, cattle, goats, buffaloes, yaks, camels and llamas. Reproduced with permis-
sion from CAB Abstracts.

Descriptors: buffalo, cattle, goats, llamas, ruminants, sheep, yaks, camels, urine testing,
purine derivatives, protein biosyntheses, purine bases, allantoin, excretion, hypoxanthine,
nitrogen, purines, reviews, rumen, rumen microorganisms, uric acid, urine, xanthine.

2007

Abd El Aty, A.M.; Goudah, A.; Shah, S.S.; Shin, H.C.; Shimoda, M.; Shim, J.H. Pharmacokinetic

variables of moxifloxacin in healthy male camels following intravenous and intramus-
cular administration. journal of Veterinary Pharmacology and Therapeutics. 2007; 30(6):
586-591. ISSN: 0140-7783
URL:http://www3.interscience.wiley.com/journal/117986825/home

Descriptors: llamas, alpacas, camels, males, Chlamydia infection, Mycoplasma infection, drug
therapy, moxifloxacin, fluoroquinolone, moxidectin, mocifloxacin, antibiotics, intravenous
administration, intramuscular administration, pharmacokinetics.

Adams, G.P. Theriogenology in llamas and alpacas.Large Animal Veterinary Rounds. 2007; 7(10): 6

pp
URL:http://www.larounds.ca

Abstracts: The reproductive characteristics of llamas and alpacas are similar, and clinical
management need not distinguish between the two. Camelids are the only large domestic
species that are induced ovulators. Sexual behaviour and copulation time is strikingly dif-
ferent from any other domestic species. In addition, gestation is unusually long and uterine
anatomy, placentation, and birthing distinctly differ from any other species. This issue of
Large Animal Rounds discusses the reproductive management of South American camelids.
The paper covers sexual and mating behaviour, ultrasonography of the ovaries and uterus,
follicular dynamics, luteal dynamics, ovarian irregularities, breeding shemes, puberty and
postpartum period, synchronization and fixed-time breeding and pregnancy diagnosis.
Reproduced with permission from CAB Abstracts.

Descriptors: alpacas, llamas, breeding camelids, reproduction, mating behavior, sexual
behavior, corpus luteum, ovarian follicles, ovaries, ovulation, uterus, pregnancy gestation
period, sexual maturity, synchronization, pregnancy diagnosis, ultrasonography, postpartum

period.
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Altenbrunner-Martinek, B.; Klein, D.; Kofler, J.; Baumgartner, W. Kongenitale Extremitatenmiss-
bildungen bei einem Lama (Lama glama): Polydactylie kombiniert mit Arthrogryposis.
[Congenital malformation of the front limbs in a llama (Lama glama): polydactyly in
combination with arthrogryposis.] Berliner und Munchener Tierarztliche Wochenschrift.
2007; 120(11/12): 508-512. ISSN: 0005-9366. Note: In German with an English summary.
URL:http://www.vetline.de/bmtw/

NAL call no.: 41.8 B45

Abstract: A 10-month-old male llama with malformation of both front limbs was presented

[ Austria, date not given]. Both front limbs had one more digit located medially. The distal
phalanx of this additional digit at the left front limb re