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Mating and Spread of Caprine Arthritis Encephalitis (CAE)  
 Dr Sandra Baxendell 

Accreditation schemes in Australia and the United Kingdom do not allow for the entry of non–

accredited goats unless they are first quarantined (generally for 6 months) and then tested negative. 

Untested or positive does coming onto a CAE accredited herd for a quick mating by an accredited buck 

is not allowed.  According to the Australian Animal Health Committee’s Sub-Committee on Animal 

Health Laboratories Standards’ CAE protocol states there is “…..lateral transmission to animals (of any 

age) if close contact does occur. This is considered to require intimate contact of mucosal surfaces 

with milk, vaginal, preputial, anal, nasal, conjunctival or oral discharges from an infected goat.”i Mating 

certainly can be classified as “intimate contact”.  

Also there is the danger of fomites (e.g. goat body fluids on owner’s clothing or shoes) coming with 

the doe and it owner. Fomites can spread CAE between herds.ii 

CAE Free Buck Over Positive Does 

CAE positive does are infected for life and contain the CAE virus in their white blood cells and 

macrophages, hence potentially all their tissues which contain these cells. The genital tracts of ewes 

with lentivirus have been shown to contain large numbers of virus. iiiiv  

 Vaginal secretions have large numbers of white blood cells that are potentially infected with CAE.  The 

oestrus cycle and hormones affect the number of white blood cells in vaginal mucous in both animalsv 

and even peoplevi and this has been known since 1929vii.  The vagina of animals is “self-cleaning” and 

protected from bacteria by a combination of mucous and white blood cells. viii The number of white 

blood cells increases in times of greatest need i.e. when mating is likely.  A South African study graphed 

all the cell types including the white blood cells, which dramatically increased from a couple of days 

before oestrus and were still high until day 12 after oestrus.ix After oestrus, these white blood cells 

are replaced mainly by shed cells from the vaginal lining.  White blood cells are relatively few in 

mucous of pregnant animals. x Before the widespread use of ultrasound machines to visualize the 

ovaries, vaginal smears were used to identify animals in oestrus.  

“CAEV-infected cells have been demonstrated in the oestrus mucous of does”.xi The model for the 

entry of CAE virus via oestrus mucous is the same as the model for the detection of pheromones 

(chemical signals) by the buck from the does on heat.  Vaginal secretions and urine are known to 

contain pheromones to which the buck responds. His response includes “flehmen, a conspicuous 

posture characterized by eversion of the upper lip with the head held high.  This response is designed 

to help the transfer of these chemicals to the vomeronasal organ.”xii The vomeronasal organ is a 

tubular organ connected via the nasopalatine duct to the mouth and nasal cavity.xiii It is very well 

developed in ruminants and lies at the base of each nasal cavity stretching along the sides of the 

septum. Of particular interest is the connection at the other end directly to the brain. While this 

organ’s role is to smell it also is also capable of producing secretions.xiv   

Interestingly it is not just males that display flehmen, with females also displaying this behaviour and 
preferring to sniff the urine of females that are breeding or post parturition. xv This may therefore 
account for some of the transfer of infection between adults does.  
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A very experienced breeder of goats in Western Australia, who worked closely with CAE researchers 

Dr Ellis and Dr Robinson, reported her view that  “CAE negative bucks used over CAE positive does are 

highly likely to become positive themselves.  It would seem that the bucks pick up the doe's body fluids 

during mating or from licking the mucous from her rear end. "xvi  

One of the issues with serological testing is that there are few adult males in most goat herds.  One 

study in the USA in 1981 found that 73% of 324 goats from 19 herds were positive for CAE.  This 

included 100% of the 14 bucks tested.xvii A survey of goat herds in New South Wales in Australia found 

a higher percentage of reactors amongst males (36.1%) as compared to females (27.9%).xviii Similarly 

in Brazil, bucks had a higher serological positive rate of 28.3% compared to does with only 5.9% 

serologically positive rate.xix Recent research in Poland found a high correlation between males testing 

positive for CAE and the incidence in females in the herd.xx 

Another issue is that often the laboratory is not informed of the sex of the animals sampled as the 

identities of the blood samples are held by the private veterinarian.  Collating for any sex predilection 

is therefore not possible by laboratories or researchers. Most of the reports in the scientific literature 

about incidence of CAE in countries do not report on the sex of the goats sampled.xxi xxii xxiiixxiv xxv xxvi 

Positive Bucks over Negative Does 

It is shown by many researchers that the semen of bucks can contain the CAE virusxxviixxviiixxixxxxxxxixxxii, 

although few studies have been done re transmission of CAE virus via naturally infected semen. 

Research has shown that the CAE virus can grow in the epididymis and be shed into the duct and hence 

into semen.xxxiii One study in sheep looked at whether rams that were serologically positive for the 

Small Ruminant Lentivirus could transfer the disease to their lambs conceived by AI and found no such 

cases in the small number (19 ewes) studied.xxxiv A research trial was done with 4 groups: controls, 

naturally infected bucks, and 2 groups infected artificially with 2 different strains of CAE. Each group 

has their semen & blood tested every month. The naturally infected group was positive on blood & 

semen tests each month. The artificially infected groups became positive after 3 months & 7 months 

for the 2 different strains. Controls remained negative. At the end of 10 months the bucks were post-

mortemed and their reproductive tracks examined. Two of the artificially infected bucks had small 

lesions. While testing semen is not as practical as blood samples, it is suggestive that on post-mortem, 

seminal vesicles, ampulla and bulbourethral glands all tested positive to CAE antigens. All the seminal 

fluids (except the control groups) were positive for CAE by PCR tests.xxxv  

Unfortunately there have been a lot of cases where developing countries have imported better dairy 

genetics but buying goats from non-accredited CAE free herds and then finding out they had 

introduced CAE into their country. One such case was Kenya and this was written up as a case 

study.xxxvi The Kenyan government imported 30 Nubian does, 4 Nubian bucks and 2 Toggenburg bucks 

from the USA and kept them in closed herds, except that the bucks were used over native does for a 

6 week mating period in 1979 and 1980 and sometimes penned with native bucks.  In 1980, nine of 

the imported Nubian does showed signs of arthritis and for 3 of the 9 were emaciated as well. In 1981, 

all the goats were blood tested and it was found that 80% of the imported goats and their progeny 

were positive for CAE.  The Kenyan government then quarantined and destroyed all the goats on the 

farms with the imported goats.  By this stage 50% of the imported goats were showing clinical signs 

of CAE.  Kenyan authorities then blood tested all native does and bucks that had been in contact with 
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the imported bucks as well as native goats that had had no contact.  Of the 555 goats that had had 

contact, there were only two positives. Also one native weaner male penned with the imported bucks 

for 5 months was found to be positive and was destroyed. They concluded that “under the conditions 

found in Kenya, horizontal transmission from bucks to does during the breeding seems to be inefficient 

or non-existent.  Furthermore transmission via sperm to offspring did not apparently occur.”  

Another outcome, besides all the imported goats being destroyed, was the reputation of USA goat 

breeders was jeopardized and this case study was used by US veterinary experts to put pressure on 

the US dairy goat community to clean up CAE.xxxvii However progress in CAE eradication in the USA has 

been slow. 

This case study is interesting but no guarantee that positive bucks cannot pass on CAE especially as 

native does were only tested once.  One authority stated that “slightly higher seroconversion rates 

have been recorded in does hand-mated to infected bucks”.xxxviii  The reviewer then went on to suggest 

that small herds that do not keep a buck should consider artificial insemination rather than risk mating 

with an untested buck.xxxix Another researcher also consider venereal transmission as a mechanism for 

the introduction of CAE into a herd and recommended using artificial insemination with washed 

extended semen as “preferred over natural matings”.xl  

Research in Brazil looked at high and low amounts of CAE virus added to semen that was then used to 

artificially inseminate (AI) 20 does (half in each group). Another 10 does were in the control group got 

semen with no added virus. Within 60 days, all inseminated does became positive on blood test, while 

the 10 control does remained negative for the next 12 months.xli So if considering to use AI, you should 

ensure that the buck who is used as the semen donor, is tested negative for CAE on several occasions 

or better still come from a CAE negative or accredited herd.  Other research has shown that it is 

possible with some slight adjustments to use seminal fluid to test for the presence of CAE antibodies, 

meaning that bucks in AI centres can easily be tested for CAE at regular intervals.xlii However this 

research needs to be balanced against the findings from the Netherlands that the shedding of CAE in 

semen is intermittent.  This research in rams and bucks showed that the presence of the Small 

Ruminant Lentivirus (ie CAE) is only intermittently found in their semen. They concluded "that a single 

PCR-negative semen sample cannot be used as a diagnostic tool to predict that subsequent ejaculates 

will be SRLV-free".xliii  

A recent review of artificial breeding techniques and CAE found that spread by Embryo Transfer was 

unlikely if the outer layer of the embryo was left intact and the embryo was washed 10 times.xliv  

Another researcher found that while CAE virus was found in the first 3 washing fluids of embryos made 

with infected semen, no virus was isolated after subsequent washings.xlv However they could not 

guarantee that Artificial Insemination (AI) did not spread CAE and were concerned that the risk of 

spread by AI could actually be higher due to the lack of protective cervical and vagina mucous 

secretions. They recommended that semen only come from bucks kept in free herds and regularly 

tested negative for CAE.xlvi  

A normal buck’s behaviours during the breeding season including spraying, flehmen, sniffing, and 

mounting can contribute to lateral spread to does or other bucks.  Also some bucks practice sodomy 

if kept in a male group, which increases the likelihood of lateral transfer to other bucks.xlviixlviii 

© Dr Sandra Baxendell, goatvetoz 



© Dr Sandra Baxendell Page 4 
 

References 

Abd Eldaim, M. A., K. M. Gaafar, R. A. Darwish, H. D. Mahboub and M. A. Helal (2015). "Prepartum 
vitamin A supplementation enhances goat doe health status and kid viability and performance." 
Small Ruminant Research 129(0): 6-10. 
Adams, D. S., B. M. Mugenya, E. W. Allonby, J. F. Bell, D. S. Adams, S. Waghela and R. Heinonen 
(1983). "Observations on caprine arthritis-encephalitis in Kenya." Veterinary Record 112(10): 227-
228. 
Ali Al Ahmad, M. Z., F. Fieni, J. L. Pellerin, F. Guiguen, Y. Cherel, G. Chatagnon, A. B. Bouzar and Y. 
Chebloune (2008). "Detection of viral genomes of caprine arthritis-encephalitis virus (CAEV) in 
semen and in genital tract tissues of male goat." Theriogenology 69(4): 473-480. 
anon. (2007). "Caprine Arthritis Encephalitis "   Retrieved 30 March 2013, from 
http://www.cfsph.iastate.edu/Factsheets/pdfs/caprine_arthritis_encephalitis.pdf. 
Asa, C. S., R. E. Junge, J. S. Bircher, G. A. Noble, K. J. Sarri and E. D. Plotka (1992). "Assessing 
reproductive cycles and pregnancy in cheetahs (Acinonyx jubatus) by vaginal cytology." Zoo Biology 
11(3): 139-151. 
Beck, M. (1984). "CAE Virus - Bucks Beware." The Australian Goat World: 37  
Blacklaws, B. A., E. Berriatua, S. Torsteinsdottir, N. J. Watt, D. de Andres, D. Klein and G. D. Harkiss 
(2004). "Transmission of small ruminant lentiviruses." Vet Microbiol 101(3): 199-208. 
Branscheid, W. and W. Holtz (1988). "Histochemical Examination of the Vaginal Epithelium of Sows 
at Various Stages of the Estrus Cycle." Anatomia, Histologia, Embryologia 17(1): 12-26. 
Campbell, J. A. and T. Thomas (1984). "A survey of antibodies to caprine retrovirus." Australian 
Veterinary Journal 61(11): 368. 
Cole, H. H. and R. F. Miller (1935). "Changes in the reproductive organs of the ewe with some data 
bearing on their control." American Journal of Anatomy 57(1): 39-97. 
Cortez-Romero, C., F. Fieni, P. Russo, M. Pepin, C. Roux and J. L. Pellerin (2011). "Presence of Maedi 
Visna Virus (MVV)-Proviral DNA in the Genital Tissues of Naturally Infected Ewes." Reproduction in 
Domestic Animals 46(1): e1-e6. 
Cortez-Romero, C., J. L. Pellerin, M. Z. Ali-Al-Ahmad, Y. Chebloune, J. Gallegos-Sánchez, A. Lamara, 
M. Pépin and F. Fieni (2013). "The risk of small ruminant lentivirus (SRLV) transmission with 
reproductive biotechnologies: state-of-the-art review." Theriogenology 79(1): 1-9. 
Crawford, T. B. and D. S. Adams (1981). "Caprine arthritis-encephalitis: clinical features and presence 
of antibody in selected goat populations." J Am Vet Med Assoc 178(7): 713-719. 
Cruz, J. C. M., A. M. G. Gouveia, K. C. Souza, G. F. Braz, B. M. Teixeira, M. B. Heinemann, R. C. Leite, J. 
K. P. Reis, R. R. Pinheiro and A. Andrioli "Caprine arthritis-encephalitis virus (CAEV) detection in 
semen of endangered goat breeds by nested polymerase chain reaction." Small Ruminant Research 
85(2): 149-152. 
Dawson, M. (1987). "Caprine arthritis-encephalitis." Farm Practice 9(1). 
Dawson, M. and J. W. Wilesmith (1985). "Serological survey of lentivirus (maedi-visna/caprine 
arthritis-encephalitis) infection in British goat herds." Veterinary Record 117: 86-89. 
Ellis, T. M. and P. D. Kirkland (1987). Caprine Arthritis-Encephalitis,  Virology and Serology. Australia, 
CSIRO for Australian Agricultural Council 1-7. 
Fieni, F., J. L. Pellerin, C. Roux, N. Poulin, G. Baril, A. Fatet, S. Valas, G. Chatagnon, P. Mermillod and 
F. Guignot (2012). "Can caprine arthritis encephalitis virus (CAEV) be transmitted by in vitro 
fertilization with experimentally infected sperm?" Theriogenology 77(3): 644-651. 
Greenwood, P. L., R. N. North and P. D. Kirkland (1995). "Prevalence, spread and control of caprine 
arthritis-encephalitis virus in dairy goat herds in New South Wales." Australian Veterinary Journal 
72(9): 341-345. 
Grewal, A. S., R. W. Burton, J. E. Smith, E. M. Batty, P. E. Greenwood and R. North (1986). "Caprine 
retrovirus infection in New South Wales: Virus isolations, clinical and histopathological findings and 
prevalence of antibody." Australian Veterinary Journal 63(8): 245-248. 

http://www.cfsph.iastate.edu/Factsheets/pdfs/caprine_arthritis_encephalitis.pdf


© Dr Sandra Baxendell Page 5 
 

Groves, M. (2006). "Caprine Arthritis Encephalitis (CAE) in Goats " South Australian Animal Health 
Quarterly 1. 
Karras, S., P. Modransky and B. Welker (1992). "Surgical correction of urethral dilatation in an 
intersex goat." J Am Vet Med Assoc 201(10): 1584-1586. 
Kelly, G. L. (1929). "The histological transformations in the vaginal epithelium of the guinea-pig." 
American Journal of Anatomy 43(2): 247-287. 
Lamara, A., F. Fieni, G. Chatagnon, M. Larrat, L. Dubreil and Y. Chebloune (2013). "Caprine arthritis 
encephalitis virus (CAEV) replicates productively in cultured epididymal cells from goats." Comp 
Immunol Microbiol Infect Dis 36(4): 397-404. 
Lindsay, F. E. F. and F. L. Burton (1983). "Observational study of “urine testing” in the horse and 
donkey stallion." Equine Veterinary Journal 15(4): 330-336. 
MacDiarmid, S. C. (1985). "The First Year of the CAE Flock Accreditation Scheme." New Zealand 
Veterinary Journal 33: 217. 
Merrall, M. and M. S. C. (1987). The New Zealand scheme to accredit goat flocks free from caprine 
arthritis-encephalitis. New Zealand Society of Animal Production. New Zealand. 47: 53-56. 
Nowicka, D., M. Czopowicz, O. Szalus-Jordanow, L. Witkowski, E. Bagnicka and J. Kaba (2015). 
"Seropositive bucks and within-herd prevalence of small ruminant lentivirus infection." Cent Eur J 
Immunol 40(3): 283-286. 
Papanicolaou, G. N. (1933). "The sexual cycle in the human female as revealed by vaginal smears." 
American Journal of Anatomy 52(S1): 519-637. 
Peterhans, E., T. Greenland, J. Badiola, G. Harkiss, G. Bertoni, B. Amorena, M. Eliaszewicz, R. A. Juste, 
R. Krassnig, J. P. Lafont, P. Lenihan, G. Petursson, G. Pritchard, J. Thorley, C. Vitu, J. F. Mornex and M. 
Pepin (2004). "Routes of transmission and consequences of small ruminant lentiviruses (SRLVs) 
infection and eradication schemes." Vet Res 35(3): 257-274. 
Peterson, K., J. Brinkhof, D. J. Houwers, B. Colenbrander and B. M. Gadella (2008). "Presence of pro-
lentiviral DNA in male sexual organs and ejaculates of small ruminants." Theriogenology 69(4): 433-
442. 
Pretorius, P. S. (1977). "Vaginal cytology changes in the cycling and anoestrus angora goat doe." 
Journal South African Veterinary Association 48(2): 169-171. 
Ramírez, H., B. S. Román, I. Glaria, R. Reina, M. M. Hernández, X. de Andrés, H. Crespo, B. Hichou, S. 
Cianca, C. Goñi, A. Grandas, L. García-Pastor, L. E. Vijil, F. Quintín, M. J. Grilló, D. de Andrés and B. 
Amorena (2009). "Antibody-based diagnosis of small ruminant lentivirus infection in seminal fluid." 
Theriogenology 72(8): 1085-1096. 
Reina, R., I. Glaria, S. Cianca, H. Crespo, X. d. Andrés, C. Goñi, J. M. Lasarte, L. Luján, B. Amorena and 
D. F. de Andrés (2011). "Use of small ruminant lentivirus-infected rams for artificial insemination." 
The Veterinary Journal 189(1): 106-107. 
Rodriguez, J. L., C. Gutierrez, D. L. Brooks, A. J. Damassa, J. Oros and A. Fernandez (1998). "A 
pathological and immunohistochemical study of goat kids undergoing septicaemic disease caused by 
Mycoplasma capricolum subsp. capricolum, Mycoplasma mycoides subsp. capri and Mycoplasma 
mycoides subsp. mycoides (large colony type)." Zentralbl Veterinarmed B 45(3): 141-149. 
Rowe, J. D. (1999). Epidemiology of CAEV: Horizontal Transmission of the Virus. World Veterinary 
Congress. Lyon, France. 
Schneider, N. Y., T. P. Fletcher, G. Shaw and M. B. Renfree (2008). "The vomeronasal organ of the 
tammar wallaby." Journal of Anatomy 213(2): 93-105. 
Sherman, D. M. and S. B. Guss (1992). CAE: Caprine Arthritis Encephalitis. Extension Goat Handbook, 
Agricultural Research Service, USDA  
Sommerville, E. (2001). Viral Diseases. A. Biosecurity. Wellington, New Zealand, New Zealand 
government. 28: 5. 
Souza, K. C. d., R. R. Pinheiro, D. O. Santos, R. L. L. d. Brito, A. d. S. Rodrigues, L. H. Sider, N. R. O. 
Paula, A. A. Avila, J. d. F. S. Cardoso and A. Andrioli (2013). "Transmission of the caprine arthritis 
encephalitis virus through artificial insemination." Small Ruminant Research 109(2): 193-198. 



© Dr Sandra Baxendell Page 6 
 

Thompson, K. V. (1995). "Ontogeny of Flehmen in Sable Antelope, Hippotragus niger." Ethology 
101(3): 213-221. 
Travassos, C., C. Benoit, S. Valas, A. da Silva and G. Perrin (1998). "[Detection of caprine arthritis 
encephalitis virus in sperm of experimentally infected bucks]." Vet Res 29(6): 579-584. 
Turchetti, A. P., J. J. Paniago, L. F. da Costa, J. C. da Cruz, G. F. Braz, A. M. Gouveia, T. A. Paixao, R. L. 
Santos and M. B. Heinemann (2013). "Distribution of caprine arthritis encephalitis virus provirus, 
RNA, and antigen in the reproductive tract of one naturally and seven experimentally infected 
bucks." Theriogenology 80(8): 933-939. 

 

Endnotes 

i Ellis, T. M. and P. D. Kirkland (1987). Caprine Arthritis-Encephalitis,  Virology and Serology. Australia, CSIRO for 
Australian Agricultural Council 1-7. 
ii anon. (2007). "Caprine Arthritis Encephalitis "   Retrieved 30 March 2013, from 
http://www.cfsph.iastate.edu/Factsheets/pdfs/caprine_arthritis_encephalitis.pdf. 
iii Cortez-Romero, C., F. Fieni, P. Russo, M. Pepin, C. Roux and J. L. Pellerin (2011). "Presence of Maedi Visna 
Virus (MVV)-Proviral DNA in the Genital Tissues of Naturally Infected Ewes." Reproduction in Domestic Animals 
46(1): e1-e6. 
iv Abd Eldaim, M. A., K. M. Gaafar, R. A. Darwish, H. D. Mahboub and M. A. Helal (2015). "Prepartum vitamin A 
supplementation enhances goat doe health status and kid viability and performance." Small Ruminant 
Research 129(0): 6-10. 
v Cole, H. H. and R. F. Miller (1935). "Changes in the reproductive organs of the ewe with some data bearing on 
their control." American Journal of Anatomy 57(1): 39-97. 
vi Papanicolaou, G. N. (1933). "The sexual cycle in the human female as revealed by vaginal smears." Ibid. 
52(S1): 519-637. 
vii Kelly, G. L. (1929). "The histological transformations in the vaginal epithelium of the guinea-pig." Ibid. 43(2): 
247-287. 
viii Branscheid, W. and W. Holtz (1988). "Histochemical Examination of the Vaginal Epithelium of Sows at 
Various Stages of the Estrus Cycle." Anatomia, Histologia, Embryologia 17(1): 12-26. 
ix Pretorius, P. S. (1977). "Vaginal cytology changes in the cycling and anoestrus angora goat doe." Journal 
South African Veterinary Association 48(2): 169-171. 
x Asa, C. S., R. E. Junge, J. S. Bircher, G. A. Noble, K. J. Sarri and E. D. Plotka (1992). "Assessing reproductive 
cycles and pregnancy in cheetahs (Acinonyx jubatus) by vaginal cytology." Zoo Biology 11(3): 139-151. 
xi Rowe, J. D. (1999). Epidemiology of CAEV: Horizontal Transmission of the Virus. World Veterinary Congress. 
Lyon, France. 
xii Thompson, K. V. (1995). "Ontogeny of Flehmen in Sable Antelope, Hippotragus niger." Ethology 101(3): 213-
221. 
xiii Schneider, N. Y., T. P. Fletcher, G. Shaw and M. B. Renfree (2008). "The vomeronasal organ of the tammar 
wallaby." Journal of Anatomy 213(2): 93-105. 
xiv Lindsay, F. E. F. and F. L. Burton (1983). "Observational study of “urine testing” in the horse and donkey 
stallion." Equine Veterinary Journal 15(4): 330-336. 
xv Ibid. 
xvi Beck, M. (1984). "CAE Virus - Bucks Beware." The Australian Goat World: 37  
xvii Crawford, T. B. and D. S. Adams (1981). "Caprine arthritis-encephalitis: clinical features and presence of 
antibody in selected goat populations." J Am Vet Med Assoc 178(7): 713-719. 
xviii Grewal, A. S., R. W. Burton, J. E. Smith, E. M. Batty, P. E. Greenwood and R. North (1986). "Caprine 
retrovirus infection in New South Wales: Virus isolations, clinical and histopathological findings and prevalence 
of antibody." Australian Veterinary Journal 63(8): 245-248. 
xixxix Karras, S., P. Modransky and B. Welker (1992). "Surgical correction of urethral dilatation in an intersex 
goat." J Am Vet Med Assoc 201(10): 1584-1586. 
xx Nowicka, D., M. Czopowicz, O. Szalus-Jordanow, L. Witkowski, E. Bagnicka and J. Kaba (2015). "Seropositive 
bucks and within-herd prevalence of small ruminant lentivirus infection." Cent Eur J Immunol 40(3): 283-286. 

                                                           



© Dr Sandra Baxendell Page 7 
 

                                                                                                                                                                                     
xxi MacDiarmid, S. C. (1985). "The First Year of the CAE Flock Accreditation Scheme." New Zealand Veterinary 
Journal 33: 217. 
xxii Dawson, M. and J. W. Wilesmith (1985). "Serological survey of lentivirus (maedi-visna/caprine arthritis-
encephalitis) infection in British goat herds." Veterinary Record 117: 86-89. 
xxiii Sommerville, E. (2001). Viral Diseases. A. Biosecurity. Wellington, New Zealand, New Zealand government. 
28: 5. 
xxiv Merrall, M. and M. S. C. (1987). The New Zealand scheme to accredit goat flocks free from caprine arthritis-
encephalitis. New Zealand Society of Animal Production. New Zealand. 47: 53-56. 
xxv Campbell, J. A. and T. Thomas (1984). "A survey of antibodies to caprine retrovirus." Australian Veterinary 
Journal 61(11): 368. 
xxvi Groves, M. (2006). "Caprine Arthritis Encephalitis (CAE) in Goats " South Australian Animal Health Quarterly 
1. 
xxvii Peterhans, E., T. Greenland, J. Badiola, G. Harkiss, G. Bertoni, B. Amorena, M. Eliaszewicz, R. A. Juste, R. 
Krassnig, J. P. Lafont, P. Lenihan, G. Petursson, G. Pritchard, J. Thorley, C. Vitu, J. F. Mornex and M. Pepin 
(2004). "Routes of transmission and consequences of small ruminant lentiviruses (SRLVs) infection and 
eradication schemes." Vet Res 35(3): 257-274. 
xxviii Blacklaws, B. A., E. Berriatua, S. Torsteinsdottir, N. J. Watt, D. de Andres, D. Klein and G. D. Harkiss (2004). 
"Transmission of small ruminant lentiviruses." Vet Microbiol 101(3): 199-208. 
xxix Ali Al Ahmad, M. Z., F. Fieni, J. L. Pellerin, F. Guiguen, Y. Cherel, G. Chatagnon, A. B. Bouzar and Y. 
Chebloune (2008). "Detection of viral genomes of caprine arthritis-encephalitis virus (CAEV) in semen and in 
genital tract tissues of male goat." Theriogenology 69(4): 473-480. 
xxx Cruz, J. C. M., A. M. G. Gouveia, K. C. Souza, G. F. Braz, B. M. Teixeira, M. B. Heinemann, R. C. Leite, J. K. P. 
Reis, R. R. Pinheiro and A. Andrioli "Caprine arthritis-encephalitis virus (CAEV) detection in semen of 
endangered goat breeds by nested polymerase chain reaction." Small Ruminant Research 85(2): 149-152. 
xxxi Travassos, C., C. Benoit, S. Valas, A. da Silva and G. Perrin (1998). "[Detection of caprine arthritis 
encephalitis virus in sperm of experimentally infected bucks]." Vet Res 29(6): 579-584. 
xxxii Turchetti, A. P., J. J. Paniago, L. F. da Costa, J. C. da Cruz, G. F. Braz, A. M. Gouveia, T. A. Paixao, R. L. Santos 
and M. B. Heinemann (2013). "Distribution of caprine arthritis encephalitis virus provirus, RNA, and antigen in 
the reproductive tract of one naturally and seven experimentally infected bucks." Theriogenology 80(8): 933-
939. 
xxxiii Lamara, A., F. Fieni, G. Chatagnon, M. Larrat, L. Dubreil and Y. Chebloune (2013). "Caprine arthritis 
encephalitis virus (CAEV) replicates productively in cultured epididymal cells from goats." Comp Immunol 
Microbiol Infect Dis 36(4): 397-404. 
xxxiv Reina, R., I. Glaria, S. Cianca, H. Crespo, X. d. Andrés, C. Goñi, J. M. Lasarte, L. Luján, B. Amorena and D. F. 
de Andrés (2011). "Use of small ruminant lentivirus-infected rams for artificial insemination." The Veterinary 
Journal 189(1): 106-107. 
xxxv Rodriguez, J. L., C. Gutierrez, D. L. Brooks, A. J. Damassa, J. Oros and A. Fernandez (1998). "A pathological 
and immunohistochemical study of goat kids undergoing septicaemic disease caused by Mycoplasma 
capricolum subsp. capricolum, Mycoplasma mycoides subsp. capri and Mycoplasma mycoides subsp. mycoides 
(large colony type)." Zentralbl Veterinarmed B 45(3): 141-149. 
xxxvi Adams, D. S., B. M. Mugenya, E. W. Allonby, J. F. Bell, D. S. Adams, S. Waghela and R. Heinonen (1983). 
"Observations on caprine arthritis-encephalitis in Kenya." Veterinary Record 112(10): 227-228. 
xxxvii Sherman, D. M. and S. B. Guss (1992). CAE: Caprine Arthritis Encephalitis. Extension Goat Handbook, 
Agricultural Research Service, USDA  
xxxviii Rowe, J. D. (1999). Epidemiology of CAEV: Horizontal Transmission of the Virus. World Veterinary 
Congress. Lyon, France. 
xxxix Dawson, M. (1987). "Caprine arthritis-encephalitis." Farm Practice 9(1). 
xl Rowe, J. D. (1999). Epidemiology of CAEV: Horizontal Transmission of the Virus. World Veterinary Congress. 
Lyon, France. 
xli Souza, K. C. d., R. R. Pinheiro, D. O. Santos, R. L. L. d. Brito, A. d. S. Rodrigues, L. H. Sider, N. R. O. Paula, A. A. 
Avila, J. d. F. S. Cardoso and A. Andrioli (2013). "Transmission of the caprine arthritis encephalitis virus through 
artificial insemination." Small Ruminant Research 109(2): 193-198. 
xlii Ramírez, H., B. S. Román, I. Glaria, R. Reina, M. M. Hernández, X. de Andrés, H. Crespo, B. Hichou, S. Cianca, 
C. Goñi, A. Grandas, L. García-Pastor, L. E. Vijil, F. Quintín, M. J. Grilló, D. de Andrés and B. Amorena (2009). 
"Antibody-based diagnosis of small ruminant lentivirus infection in seminal fluid." Theriogenology 72(8): 1085-
1096. 



© Dr Sandra Baxendell Page 8 
 

                                                                                                                                                                                     
xliii Peterson, K., J. Brinkhof, D. J. Houwers, B. Colenbrander and B. M. Gadella (2008). "Presence of pro-
lentiviral DNA in male sexual organs and ejaculates of small ruminants." Ibid. 69(4): 433-442. 
xliv Cortez-Romero, C., J. L. Pellerin, M. Z. Ali-Al-Ahmad, Y. Chebloune, J. Gallegos-Sánchez, A. Lamara, M. Pépin 
and F. Fieni (2013). "The risk of small ruminant lentivirus (SRLV) transmission with reproductive 
biotechnologies: state-of-the-art review." Ibid. 79(1): 1-9. 
xlv Fieni, F., J. L. Pellerin, C. Roux, N. Poulin, G. Baril, A. Fatet, S. Valas, G. Chatagnon, P. Mermillod and F. 
Guignot (2012). "Can caprine arthritis encephalitis virus (CAEV) be transmitted by in vitro fertilization with 
experimentally infected sperm?" Ibid. 77(3): 644-651. 
xlvi Cortez-Romero, C., J. L. Pellerin, M. Z. Ali-Al-Ahmad, Y. Chebloune, J. Gallegos-Sánchez, A. Lamara, M. Pépin 
and F. Fieni (2013). "The risk of small ruminant lentivirus (SRLV) transmission with reproductive 
biotechnologies: state-of-the-art review." Ibid. 79(1): 1-9. 
xlvii Rowe, J. D. (1999). Epidemiology of CAEV: Horizontal Transmission of the Virus. World Veterinary Congress. 
Lyon, France. 
xlviii Greenwood, P. L., R. N. North and P. D. Kirkland (1995). "Prevalence, spread and control of caprine 
arthritis-encephalitis virus in dairy goat herds in New South Wales." Australian Veterinary Journal 72(9): 341-
345. 


