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Abstract

Background and Aims: Virus of caprine arthritis encephalitis belongs to the Retrovirdae family,
which can cause arthritis, mastitis and abortion in adult goats, and encephalitis in kids especially in
dairy breeds. Therfore, income of farmers are affected .since, in the recent years many importation of
small ruminant animals especially dairy goats breeds to our country have been done . This study was
conducted to evaluate infection of CAEV in imported and indigenous dairy goat breeds which were
kept together in one herd.

Materials and methods: In this study, blood samples were taken from 249 dairy goats in one of the
industrial breeding farm. Buffy coat was separated from the samples using centrifugation and DNA
was extracted from them. Nested polymerase chain reaction (Nested PCR) method was performed
with specific primers in order to detect the gag gene.

Results: The gag gene was detected in21 blood samples (8.3%) out of 249 samples and result of
CAEV Infection rate was 11 (13.8%), 7 (8.1%) and 3 (3.6%) for Alpine, Saanen and Indigenous
breeds, respectively. Percent of infection based on old was 15.8%, in < two years goats, 8% in 2 3
years and 7.7% > three years old.

Conclusion: Unfortunately, the imported and local breed of dairy goats were infected with CAEV,
therefore, phylogeny studies are required to for identification of prevalence of the disease in herds of

the country.
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Introduction

aprine encephalitis arthritis virus

(CAEV) is classified as small ruminant

lentiviruses (SRLV), this virus is one of the

two lentiviruses belonging to the Retroviridae

family currently known to infect sheep and

goats (1, 2). Caprine arthritis-encephalitis
(CAE) was first clinically recognized in
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Switzerland in 1959, with chronic arthritis in
adult goats (3) and was first diagnosed in the
United States in goats in 1974 (4). And since
then it has been recognized in many countries
in the world (5), Italy (6), Poland (7), Taiwan
(8), Japan (9), South Korea (10), Australia
(11), Irag (12), Saudi Arabia (13), Sudan (14),
Syria (15), Iran (16).

The SRLV genome consists of positive-sense
RNA dimers of approximately 9 kb in size
containing long terminal repeats (LTRS), gag
(group-specific antigens), pol (polymerase),
env (envelope) genes, and a number of regula-
tory genes. . The regulatory genes of gag and
pol genes are well conserved among SRLVS,
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which makes them ideal targets for PCR
primer design (17).

Body secretions and excretions are a potential
source of virus transmission. The virus is trans-
mitted through colostrum and milk, which is
one of the main routes of CAEV transmission
from mother to child and through vertical (2)
or horizontal contact between infected and
healthy adult animals (18). In addition, hori-
zontal transmission through the respiratory
tract after direct exposure to respiratory secre-
tions or droplets has been reported among adult
goats (2). Therefore, due to the possibility of
horizontal and vertical transmission of CAEV,
there is also a possibility of transmission of the
disease by infected semen during mating and
artificial insemination, which requires more
detailed investigations (19, 20).

CAE virus causes subclinical disease because
of its long incubation period and causes persis-
tent lifelong chronic infection in the host. The
most important clinical findings include pro-
gressive and intractable polyarthritis in adult
animals and demyelinating encephalitis in
goats younger than 2-6 months. Other clinical
signs include mastitis, reported as the "hard
udder" syndrome, which leads to decreased
milk production, progressive paralysis, neuro-
logical dysfunction, chronic interstitial pneu-
monia, and excessive weight loss (18, 21).
SRLVs based on gag and gag-pol genes and
LTR sequences include five genotypes (A-E)
(22) genotypes A and B are MVV and CAEV
strains, respectively, which were the most pre-
valent worldwide, while genotypes C, D and E
were found only in Europe, namely, group C
strains in Norwegian sheep and goats, geno-
type D strains in sheep and goats in Switzer-
land and Spain, and genotype E in Italy (23,
24).

The study of CAEV in Iran was limited to
three previous studies in Khuzestan, Chahar-
mahal and Bakhtiari and Kerman provinces,
which were carried out in recent years in the
indigenous goat population of Iran. Consi-
dering that the main way of CAEV transmi-
ssion is through milk, CAEV disease has not
been investigated in dairy goats, especially
breeds imported to Iran, and also considering
the desire to keep these breeds, the study of

this virus in imported dairy (Saanen, Alpine)
and indigenous breeds is important, Therefore,
this study was conducted with the aim of
detecting Caprine encephalitis arthritis in these
breeds by Nested PCR method.

Methods and Materials

Sampling and DNA Extraction

This study was carried out in a goat breeding
flock in one of the west province of Iran
(Figure 1), 249 blood samples were taken in
tubes containing K2 from 86 heads of Saanen,
80 heads Alpine and 83 heads Indigenous goat
breeds, and the age, gender, clinical symptoms
for arthritis, mastitis, and encephalitis of each
goat was recorded.

Fig 1. Map of Iran and the location of the epidemio-
logic unit sampled (26).

The blood samples were transferred to the
laboratory and centrifuged at 5000 rpm for 5
minutes and after that, their Buffy coat was
separated and transferred to sterile micro tubes,
and finally the DNA of the samples was
obtained using a DNA extraction kits (lran,
ROJE and BEHGENE) according to their
instructions. The extracted DNA was evaluated
with NanoDrop (Thermo SCIENTIFIC) and its
purity was checked at 260/280 and 230/260 nm
wavelengths and kept at -20 temperature.

64 Iranian Journal of Virology, Volume 17, Number 1, 2023


http://journal.isv.org.ir/article-1-513-en.html

[ Downloaded from journal.isv.org.ir on 2025-07-04 ]

In this study, two pairs of primers were used,
whose target is the gag gene of CAEV virus (9)
and NCBI Gene Bank Primer-Blast software
was used to analyze the primers (Table 1). In
this test, primers F1 and R1 were for the first
stage of PCR and primers F2 and R2 were for
nested PCR.

Table 1. Primers used for PCR and nPCR

Length | Length

Primer Sequence 53 of PCR | of nPCR
| product | product

 GagFl | CAAGCAGCAGGAGGGAGAAGCTG 296 bp

GagR1 | TCCTACCCCCATAATTTGATCCAC

GagF2 | GTTCCAGCAACTGCAAACAGTAGCAATG 185bp

GagR2 | ACCTTTCTGCTTCTTCATTTAATTTCCC

Detection of GAG Gene by Polymerase
Chain Reaction

To detect the gag gene, nested PCR method,
which consists of two steps, was performed
with two pairs of synthesized primers (Sina-
clon, Iran). For this purpose, the extracted
DNA was used as a template for proviral DNA
detection. In the PCR stage, 3 ul of template
DNA from each sample was added to Master
Mix Dbuffer (Amplicon, Denmark), which
includes: Tris-HCL(pH8.5), (NH4)2S04, 1.5
mM MgCI2, 0.25% Tween 20, 0.4mM dNTP,
1 ul of each primer and DNA polymerase Taq
enzyme unit. The total reaction volume was
adjusted to 25 pL with distilled water. For
Nested PCR, the protocol of Fieni et al. was
used, which was modified by Konishi et al.(25,
26). Then DNA was amplified by a thermal
cycler (TC-TE, USA) with a program that
includes: one cycle at 94°C for 5 minutes, 34
cycles that include denaturation for 30 seconds
at 94°C, annealing at 55°C for 30 seconds,
amplification at 72°C for 90 seconds and final
amplification at 72°C for 5 minutes. Next, 3 pl
of the amplified products were used for Nested
PCR and continued with the primers for this
stage and the same protocol as the first stage.
The final PCR products were electrophoresed
in 2% agarose gel. The final amplified product
of nested PCR with a size of 184 bp was
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observed by GEL DOC imaging system (BIO-
RAD).

Results

Nested PCR test results showed that out of the
total number of 249 examined goats, 21 (8.3%)
were positive for Saanen, Alpine and Indige-
nous breeds. (Table 2, Figure 2) and this ratio
was 11 (13.8%), 7 (8.1%) and 3 (3.6%) for
Alpine, Saanen and Indigenous breeds, respec-
tively (Table 3).

Based on the age, the infection rate in goats
less than 2 years, 2-3 years and more than 3
years was determined as 3 (15.8%), 7 (8%) and
11 (7.7%) respectively (Table 4).

Table 2. CAEV infection rate of goats based on
Nested PCR method

Total Nested PCR test result
Number of | The number Positive
positive of negative | percentage
samples samples
249 21 228 8.43

Table 3. The rate of CAEV infection in goats based
on breed

breed Total Nested PCR test
result
infected percentage
Saanen 86 7 8.1
Alpine 80 11 13.8
Indigenous 83 3 3.6

Table 4. Correlation between infection rate and age in
goats infected with CAEV

age/lyear Number infected Percentage

<2 19 3 15.8

2-3 87 7 8

>3 143 11 7.7
Discussion

Our study was the first study in Iran that
proved the prevalence of CAEV in imported
dairy breeds and indigenous breeds using the
Nested PCR method.
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Fig 2. Image of Nested PCR test result step. Lanel:
positive control, Lane2: negative control, lanes 3 to
20 positive CAEV samples, 184 bp fragments were
amplified after the Nested PCR.

# Total

W Positive number

¥ Percentage

—"

Saanen Alpine  Indigenous

Fig 2. CAEV infection diagram of Saanen, Alpine
and Indigenous

CAEV virus was first isolated in 1980 from a
goat with arthritis (21). The prevalence of vari-
ation in the world has a high level of differ-
ence, ranging from less than 1% in Switzerland
to 82% of tested herds in Australia (30, 31)
While this disease was reported for the first
time in Iran in 1390 and then 1392 (16, 27)
based on the ELISA method, but due to the
long interval between antibody production and
detection in serological methods, the import-
ance of PCR method with rapid infection de-
tection has been revealed by Zanoni et al. (28,
29).

The overall prevalence of CAEV in this study
was 8.43%, which was slightly different with
Rahimifard 10.87% (27) , Moazed 14.67%
(32) because both of them were worked on
Elisa in indigenous goat and Koujori 15.7%
(16) who was detected by PCR in indigenous
goats were involved to arthritis and above all
our study was in three breeds and used nested
PCR. From the total of 249 samples related to
Saanen, Alpine and Indigenous breeds that
were analyzed by Nested PCR method, 8.1%
(7), 13.8% (11) and 3.6% (3) were positive
respectively, and the other hand, prevalence of
CAEV in breeds Saanen, Alpine and Arabia
breeds was less compared to the results of
Algeria with 10%, 46.91% and 32.34%
respectively and reason of this difference may
be back to source of imported goats to our
country (44). Although, Schultz et al have
identified various factors in the eradication and
resistance to CAE disease in two breeds of
Saanan and Alpain (46).

Although our results were lower than many
countries; Australia 82% (31), Taiwan 61.7%
(8), the United States 45% (33), Switzerland
42% (34), Spain 23.22% (35), Lebanon 13.5%
(36), Japan 10% (26), but it was more than
Brazil 6.2% (37), Somalia 6% (38), Iraq 5.8%
(12), Oman 1.5% (39), India 3.3% (40) and
equally with Turkey 8.5% (41). For explain of
this differences, methods to detect infectious
rate (ELISA, PCR, Nested PCR, ...), variation
of breeds, age of animals were studies must
be completely considered. CAEV remains
latent in the body despite the immune system
reaction and the production of an immune
response, and seroconversion may take a long
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time (42). As age increases, the chance of
infection with goat arthritis encephalitis virus
increases with horizontal transmission because
the possibility and probability of contact is
greater, and this justifies infection with CAEV
at any age (43).

In our study, the mean age of infection was 3.3
years and the highest percentage of infection
was seen at the age of less than 2 years15.8%,
2-3 (8%) years, more 3 years (7.7%). The
results of this study and previous studies show
CAEV infection both in Indigenous breeds that
are kept in traditional methods and in dairy
breeds that are raised industrially. Nested PCR
method with high sensitivity and accuracy is
efficient for detecting infected cases and in the
absence of a suitable vaccine, it can help to
identify and eliminate positive cases.

Conclusions

This study gives us an overview of the CAEV
infection rate in dairy breeds imported to Iran
as well as the Indigenous breed, and while
announcing the risk of outbreak, it points out
the need to intensify quarantine and hygiene
conditions.

Acknowledgment
We are grateful for the guidance and efforts of
Dr. Elahe Alivaisi at Ilam University, Kosar
Khezri at Ilam University of Medical Sciences

and Ali Allahmoradi at Agricultural and
Natural Resources Research Center.

Disclosure

None
Conflict of Interest
No conflict of interest is declared.

Funding

None

67 Iranian Journal of Virology, Volume 17, Number 1, 2023

Mansouri F et al

Ethics Approval and Consent to
Participate

None
Data Availability Statement

All data generated or analyzed during this
study are included in this article.

References

1. Knowles Jr DP. Laboratory diagnostic tests for
retrovirus infections of small ruminants. Vet Clin North
Am food Anim Pract. 1997;13(1):1-11.

2. Rowe JD, East NE. Risk factors for transmission and
methods for control of caprine arthritis-encephalitis
virus infection. Vet Clin North Am Food Anim Pract.
1997;13(1):35-53.

3. Stlinzi H, Buch HF, Le Roy HL, Leemann W. Ende-
mische arthritis chronica bei Ziege. Schweizer Arch
Furur T-ierdrkunden. 1964;106:778-88.

4. Cork LC, Hadlow WJ, Gorham JR, Piper RC, Craw-
ford TB. Pathology of viral leukoencephalomyelitis of
goats. Acta Neuropathol. 1974;29(4):281-92.

5. Contreras A, Corrales JC, Sanchez A, Aduriz JJ,
Gonzalez L, Marco J. Caprine arthritis-encephalitis in an
indigenous Spanish breed of dairy goat. Vet Rec.
1998;142(6):140-2.

6. Gufler H, Baumgartner W. Overview of herd and
CAEV status in dwarf goats in South Tyrol, Italy. Vet Q.
2007;29(2):68-70.

7. Kaba J, Rola M, Materniak M, Kuzmak J, Nowicki
M. lIsolation and characterization of caprine arthritis
encephalitis virus in goats. Pol J Vet Sci. 2009;12(2):
183-8.

8. Yang WC, Chen HY, Wang CY, Pan HY, Wu CW,
Hsu YH, et al. High prevalence of caprine arthritis ence-
phalitis virus (CAEV) in Taiwan revealed by large-scale
serological survey. J Vet Med Sci. 2017;79(2):273-6.

9. Konishi M, Tsuduku S, Haritani M, Murakami K,
Tsuboi T, Kobayashi C, et al. An epidemic of caprine
arthritis encephalitis in Japan: isolation of the virus. J
Vet Med Sci. 2004;66(8):911-7.

10. Park JE, Son SY, Shin HJ. Sequence comparison on
gag gene of caprine arthritis encephalitis virus from
Korea. Virus Genes. 2010;41(1):99-101.

11. Surman PG, Daniels E, Dixon BR. Caprine arthritis-
encephalitis virus infection of goats in South Australia
[survey]. Aust Vet J. 1987;64(9):266-71.

12. Mosa AH, Hamzah KJ, Aljabory HAH. First study
on the molecular prevalence of caprine arthritis ence-
phalitis virus in goats in Babylon, Irag. Vet World.
2022;15(4):1129-33.

13. Alluwaimi AM, Abu Elzein EM, Hassanein MM.
Caprine arthritis-encephalitis antibodies in indigenous


http://journal.isv.org.ir/article-1-513-en.html

[ Downloaded from journal.isv.org.ir on 2025-07-04 ]

CAEV in Imported and Indigenous Dairy Goat Breeds in Iran

sheep in Saudi Arabia. Rev Elev Med Vet Pays Trop.
1990;43(4):444-5.

14. Elfahal AM, Zakia AM, El-Hussien AM. First report
of caprine arthritis encephalitis virus infection in Sudan.
J Anim Vet Adv. 2010;9(4):736-40.

15. Giangaspero M, Vanopdenbosch E, Nishikawa H.
Lentiviral arthritis and encephalitis in goats in north-
west Syria. Rev Elev Med Vet Pays Trop. 1992;45(3-
4):241.

16. Kojouri GA, Emami M, Momtaz H. The first mole-
cular detection of caprine arthritis encephalitis virus
(CAEV) in Iran. J Vet Sci Technol. 2014;5(3):1.

17. Pépin M, Vitu C, Russo P, Mornex J-F, Peterhans E.
Maedi-visna virus infection in sheep: a review. Vet Res.
1998;29(3-4):341-67.

18. Adams DS, Klevjer-Anderson P, Carlson JL,
McGuire TC, Gorham JR. Transmission and control of
caprine arthritis-encephalitis virus. Am J Vet Res. 1983;
44(9):1670-5.

19. Cortez-Romero C, Pellerin JL, Ali-Al-Ahmad MZ,
Chebloune Y, Gallegos-Sanchez J, Lamara A, et al. The
risk of small ruminant lentivirus (SRLV) transmission
with reproductive biotechnologies: State-of-the-art re-
view. Theriogenology. 2013;79(1):1-9.

20. Blacklaws BA, Berriatua E, Torsteinsdottir S, Watt
NJ, De Andres D, Klein D, et al. Transmission of small
ruminant lentiviruses. Vet Microbiol. 2004;101(3):199-
208.

21. Crawford T, Adams DS, Cheevers WP, Cork LC.
Chronic arthritis in goats caused by a retrovirus. Scien-
ce. 1980;207(4434):997-9.

22. Michiels R, Adjadj NR, De Regge N. Phylogenetic
analysis of Belgian small ruminant lentiviruses supports
cross species virus transmission and identifies new
subtype B5 strains. Pathogens. 2020;9(3):183.

23. Reina R, Bertolotti L, Dei Giudici S, Puggioni G,
Ponti N, Profiti M, et al. Small ruminant lentivirus
genotype E is widespread in Sarda goat. Vet Microbiol.
2010;144(1-2):24-31.

24. Shah C, Boni J, Huder JB, Vogt HR, Muhlherr J,
Zanoni R, et al. Phylogenetic analysis and reclassifica-
tion of caprine and ovine lentiviruses based on 104 new
isolates: evidence for regular sheep-to-goat transmission
and worldwide propagation through livestock trade.
Virology. 2004;319(1):12-26.

25. Fieni F, Rowe J, Van Hoosear K, Burucoa C,
Oppenheim S, Anderson G, et al. Presence of caprine
arthritis—encephalitis virus (CAEV) infected cells in
flushing media following oviductal-stage embryo collec-
tion. Theriogenology. 2002;57(2):931-40.

26. Konishi M, Hayama Y, Shirafuji H, Kameyama K-I,
Murakami K, Tsutsui T, et al. Serological survey of
caprine arthritis-encephalitis virus infection in Japan. J
Vet Med Sci. 2016;78(3):447-50.

27. Rahimifard H, Sakhai E, Mohammad K. Investi-
gation of the prevalence of goat anti-arthritis ence-
phalitis virus antibody in goat herds around Kerman.
JMVR. 2011;8(3):29-34.

28. Zanoni R, Pauli U, Peterhans E. Detection of caprine
arthritis-encephalitis-and maedi-visna viruses using the
polymerase chain reaction. Experientia. 1990;46:316-9.
29. Kolbasova O, Sevskikh T, Titov |, Kolbasov D.
Isolation and ldentification of Caprine Arthritis Ence-
phalitis Virus from Animals in the Republic of Mordo-
via. Animals (Basel). 2023;13(14):2290.

30. Deubelbeiss M, Blatti-Cardinaux L, Zahno M-L,
Zanoni R, Vogt H-R, Posthaus H, et al. Characterization
of small ruminant lentivirus A4 subtype isolates and
assessment of their pathogenic potential in naturally
infected goats. Virol J. 2014;1:65.

31. Grewal AS, Burton RW, Smith JE, Batty EM, Gree-
nwood PE, North R. Caprine retrovirus infection in New
South Wales: virus isolations, clinical and histopatholo-
gical findings and prevalence of antibody. Aust Vet J.
1986;63(8):245-8.

32. Pourmahdi Borujeni M, Moazed H, Haji Hajikolaei
MR, Siefi Abed Shapouri MR. Seroprevalence of cap-
rine arthritis encephalitis virus in goats in Khuzestan
Province. Iran J Vet Clin Sci. 2018;12(2).

33. Jones BT. The current prevalence of caprine arthri-
tis-encephalitis virus in midwestern goat herds. Thesis.
2014:1-178.

34. Krieg A, Peterhans E. Caprine arthritis-encephalitis
in Switzerland: epidemiologic and clinical studies. Sch-
weiz Arch Tierheilkd. 1990;132(7):345-52.

35. Barrero Dominguez B, Luque |, Maldonado A,
Huerta B, Sanchez M, Gomez Laguna J, et al. Seropre-
valence and risk factors of exposure to caprine arthri-
tis-encephalitis virus in southern Spain. Vet Rec. 2017;
180(9):226.

36. Tabet E, Hosri C, Abi-Rizk A. Caprine arthritis
encephalitis virus: prevalence and risk factors in Leba-
non. Rev Sci Tech. 2015;34(3):915-21.

37. de Sousa MM, Andrioli A, Pinheiro RR, Alves FSF,
dos Santos VWS, Damasceno EM, et al. An epidemio-
logical study of caprine arthritis encephalitis virus
(CAEV) in breeder goats from Northeastern Brazil.
Semina: Ciencias Agrarias Londrina. 2019;40(5):1857-
66.

38. Ghanem Y, El-khodery S, Saad A, Elragaby S,
Abdelkader A, Heybe A. Prevalence and risk factors of
caprine arthritis encephalitis virus infection (CAEV) in
Northern Somalia. Small Rumin Res. 2009;85(2-3):142—
8.

39. Tageldin MH, Johnson EH, Al-Busaidi RM, Al-
Habsi KR, Al-Habsi SS. Serological evidence of caprine
arthritis—encephalitis  virus (CAEV) infection in
indigenous goats in the Sultanate of Oman. Trop Anim
Health Prod. 2012;44:1-3.

40. Waseem A, Pawaiya RS, Singh R, Gupta VK,
Rajukumar K, Mir MS, et al. Seroprevalence of caprine
arthritis encephalitis virus infection (CAEV) in Indian
goats. Indian J Vet Pathol. 2015;39(1):15-9.

41. Karapinar Z, Chebloune Y, Burgu I. First molecular
characterization of caprine arthritis encephalitis virus in
blood and milk samples from goats in Turkey based on
gag gene sequence analysis. Int J Vet Sci. 2015;5(1):10-
8.

68 Iranian Journal of Virology, Volume 17, Number 1, 2023


http://journal.isv.org.ir/article-1-513-en.html

[ Downloaded from journal.isv.org.ir on 2025-07-04 ]

42. Rimstad E, East NE, Torten M, Higgins J, DeRock
E, Pedersen NC. Delayed seroconversion following
naturally acquired caprine arthritis-encephalitis virus
infection in goats. Am J Vet Res. 1993;54(11):1858-62.

43. Al-Qudah K, Al-Majali AM, Bani Ismail Z. Epide-
miological studies on caprine arthritis-encephalitis virus
infection in Jordan. Small Rumin Res. 2006;66(1-3):
181-6.

44. ldres T, Lamara A, Temim S, Boudjellaba S,
Gagnon J, Chebloune Y. Serological diagnosis of
lentivirus infection in goats raised in Algeria. J Vet Res.
2019;63(1):27-33.

69 Iranian Journal of Virology, Volume 17, Number 1, 2023

Mansouri F et al

45. Rahman MH, Akther S, Alam MS, Ali MZ, Ahmed
S. Caprine arthritis and encephalitis virus infection in
goats of Bangladesh: Serological detection and its
associated risk factors. Vet World. 2023;16(11):2256-
62.

46. Schultz EB, Santana TEZ, Silva FF, Garcia AO,
Oliveira HR, Rodrigues MT, et al. Short communica-
tion: Genetic parameter estimates for caprine arthritis
encephalitis in dairy goats. J Dairy Sci. 2020;103(7):
6407-11.


http://journal.isv.org.ir/article-1-513-en.html
http://www.tcpdf.org

