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• Infection with equine arteritis virus (EVA) is an economically important 

viral disease of equids. Stallions can become long term carriers of the 
virus, and transmit it during breeding. Acute illness also occurs in some 
horses. Although deaths are very rare in healthy adults, infected 
pregnant mares may abort, and very young foals may die of 
pneumonia and enteritis.
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Infection with equine arteritis virus
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Notifiable disease

• OIE��������
• Notifiable disease in OIE list
•��
������
• Reportable disease in many countries
•��	���
���������������
• List B of Quarantine diseases for animals imported to the 

People’ Republic of China
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Geographic Distribution
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• Antibodies to EAV found in most countries in North and 

South America, Europe, Asia, Africa and Australia. 
• Absent from Iceland and Japan
•Not found in China
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Etiology

•�������������������
• Equine arteritis virus(EAV) in the genus Arterivirus, 

family Arteriviridae
•����
���RNA��
•enveloped, positive-sense, single-stranded RNA virus
•���12.kb���10�	
����ORF�
•Viral genome 12.7 kb, at least 10 open reading 

frames (ORF).
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Physical and chemical characteristics

• 1&� 56-58ºC �� 20-30 �9�.);
� 37-38ºC ��) 2-3 �;� 4-
8ºC ��):6 75 ��
• This virus is inactivated in 20–30 min at 56-58ºC, but can remain viable for2 -3 

days at 37-38ºC and for up to 75 days at 4-8ºC. 
• 1&��8�'�35-���!7*&���(� ��
• EAV is readily inactivated by such as ether and chloroform. common disinfectants 

and detergents
• 1&��,#��$2�;�-20℃��7��")��
• The virus is extremely stable under low temperature and is still live when stored 

at -20=C for 7 years.
• 4+����
"	%��
• Semen remains infectious after freezing.
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Serotype

• �/��H6�T��41Bucyrus
• Only one serotype, prototype Bucyrus strain
• �9�� EAV �>1���B (NA) �25 (EU) J?T%M�3A�����B
RNA-1 � NA-2S���25REU-1 � EU-2SM�0�

• EAV isolates from around the world: North American (NA) and European (EU) lineages, 
further subdivided into two North American (NA-1 and NA-2) and European (EU-1 and 
EU-2) clades.

• .P��8���=;4O41�P#� �@�,��(T��4��F;+
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• Genomic and antigenic variation, and difference in their virulence, pathogenicity and 
neutralization phenotype exists among temporally and geographically different strains 
of EAV field virus.
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• Some field strains of EAV are capable of causing moderate to severe clinical signs 

whereas others only induce mild clinical disease.
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Species Affected

•�����Equidae

• --��Horse

• --���Pony

• --	�Donkey

• --���Zebra

•���
�South American Camelid

•���	�Public Health
•����
��
•No report of infecting humans.
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Route of transmission

• Z�P<B8��TR��U�)S'
0�
• B8��D
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• B8�����U�9>�":�I��A6U\
• 7Z�*4�CF1V
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• GZ�J:�.� EAV[&/$B8�%���/$M�O2K	;Y*4�
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• Infection with equine arteritis virus can be transmitted by the respiratory and the venereal 

routes.
• EAV is vertically transmitted to the fetus.
• Virus found in respiratory secretions, urine and feces and in the reproductive tract
• In mares, EAV can be found in vaginal, uterine secretions, and in the ovary and oviduct, for a 

short period after infection.
• Stallions shed EAV in semen, and can carry the virus for years. Some carriers may eventually 

clear the infection. 
• True carrier states have not been reported in mares, geldings or sexually immature colts.
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Pathogenesis
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Lesions
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• Most significant gross findings: edema, congestion, and hemorrhages, especially in the subcutis of 
the limbs and abdomen; and edema and hemorrhage of the intra-abdominal and thoracic lymph 
nodes and of the small and large intestine

• Pulmonary edema, emphysema and interstitial pneumonia, enteritis, and infarcts in the spleen in 
foals

• Characteristic microscopic: vasculitis, involving primarily smaller arterioles and venules. 
• Histological changes : vascular and perivascular edema in mild cases; fibrinoid necrosis of tunica 

media, extensive lymphocytic infiltration, necrosis and loss of endothelium, and thrombus 
formation in severe cases.
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Clinical Signs

• • 	��:�����5���(/��
• • fever, loss of appetite, depression, lymphocytopenia
• • +��8
�9��1�-�-.
• • edema or swelling of limbs, scrotum, sheath, and mammary glands
• • �
4$!>��=0
• • respiratory signs, including nasal
• • )2��?'&#@�&6�� 
• • conjunctivitis or "pink-eye“ or ocular discharge
• • %"• skin rash
• • ���;��
• • abortion in the pregnant mare
• • �;<73�,��*�
• • interstitial pneumonia and enteritis in young foals
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Treatment

• �(���*	
��

• Affected horses almost make clinical recoveries
• ���#�"��!&�
• no specific antiviral treatment
• ����!+��$)��"*
• Supportive treatment: moderate to severely affected horses
• • '�&antipyretics
• • ��&anti-inflammatory drugs
• • ���diuretics
• • ����adequate rest
• • %�� good nursing care
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Prevention and Control

• %�C5H�F6 3 > 4 �
• Newly introduced horses should be isolated for 3 to 4 weeks. 
• F6���)HI�E+DB�/1� .1�$�
• Acutely infected horses should be isolated to prevent transmission in secretions and 

excretions.
• ��$��DB?�592�4@!7("
�
• Venereal transmission can be controlled by good management and vaccination.
• ��	��-HI�A
�H�����<G�
• To protect pregnant mares, they should be separated from other horses and maintained in 

small groups
• 7H#�=�'�)��&12F6
• Carrier stallions should be physically separated from uninfected horses
• 8*3�;,57H�:0
• screen stallion or semen intended for breeding



��
Diagnosis 

• ��	��
�������
• Clinical Diagnosis: non-characteristic signs
• �
���
• --	���
• --
���

• Laboratory testing : 
• --Identification of the agent
• --Serological tests
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Differential diagnosis
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• Infection with equine arteritis virus is difficult to differentiate from 

respiratory and non-respiratory equine diseases: equine influenza, 
equine infectious anemia and African horse sickness, as well as 
infections with Getah virus, Hendra virus, equine adenoviruses, and 
equine herpesviruses 1 and 4. Infection with equine arteritis virus also 
resembles purpura hemorrhagica and other streptococcal infections.
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Diagnosis 
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• Clinical Diagnosis
• EAV should be considered when the clinical signs include 

fever, depression, edema, conjunctivitis, nasal discharges and 
abortions.
• This disease is difficult to differentiate from other systemic 

and respiratory illnesses of horses.
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virus isolation and identication

• ��#������������"
� RK-13 ��!��
• �
�	#�������RT-PCR������������
• �
�	#RT-PCR ���������������������
��
• Cells#rabbit, equine and monkey kidney cells or cell lines. RK–13 (rabbit 

kidney) cells are the system of choice. 
• Identication of Virus: Confirmed by RT-PCR assay, neutralisation test, 

indirect immunofluorescence techniques, immuno-histochemistry.
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Collection of samples for virus isolation or RT-PCR

• %K!)�2UQF�.2�#�J�;0
• :O$�AU;0V����M�.2�J0"�0�'�4
• 5�/�6
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• Recently infected animals: nasal secretions, unclotted blood and semen
• Carrier stallions: semen, but not in the respiratory secretions, blood or urine.
• Suspect cases of abortion: placental tissues and fluids and from fetal lung, liver, 

lymphoreticular tissues (especially thymus), and peritoneal or pleural fluid. Chorioallantoic 
membrane and fetal lung are the tissues of choice for recovery of virus. 
• Dead foals or older horses: tissue specimens, especially the lymphatic glands in the 

thoracic and abdominal cavities and related organs
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�����RT-PCR
samples for virus isolation or RT-PCR

• ��!������������ 
� RK-13������
• ���	!�
�����RT-PCR������������
• Cells!rabbit, equine and monkey kidney cells or cell lines. RK–13 (rabbit 

kidney) cells are the system of choice. 
• Identication of Virus: serum neutralization, RT-PCR, immunofluorescence 

or immuno-histochemistry.
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Samples: Serological tests

• ��)2ml*+������)7-8ml*
• serum (2ml): from clotted blood samples 7-8ml
• ����(+����
• For vaccinated horses: single serum sample
• ����()
%!"*+$&14�#'	���
• For non-vaccinated horses (international movement): paired samples at 14 days 

interval
• ����)
�� *+$&2-4
�'	���)���������*
• acute case (national confirmation): Paired samples (acute and convalescent serum) 

collected at an interval of 2-4 weeks
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Serological tests

•������Serum neutralisation (VN)
•������Complement fixation (CF)
•��������indirect fluorescent antibody (IFA)
•������

��agar gel immunodiffusion (AGID)
•��������enzyme-linked immunosorbent assay 

(ELISA)
•��	�����fluorescent microsphere immunoassay 

(MIA)
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Serum neutralization [SN] test 

• *��	,/1SN2=!��	,/1VN2
• Serum neutralization [SN] = virus neutralisation (VN)  
• 0���
3highly sensitive
• 0���
3highly specific 
• �-3�
�����$ (��	����
• Usage: Measure the titer of neutralizing antibodies post infection or after 

vaccination
•
• .��,/3Gold standard test 
• �'�",/3Most classical test
• #+,/3 Confirmation test
• ������%&1OIE2�): Recommended by World Organisation for 

Animal Health (OIE).
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Principle in Serum neutralization

• ��&���
��,���!�$�,
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• If antibodies are present in the serum, they 

bind to the virus and prevent invasion and 
block infection of the cells. Cytopathic effects 
(CPE, changes in the cells from infection) are 
only seen if the cells are infected.
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1. Material

1.1��!�-80��

1.1 Liquid nitrogen tank or -80 refrigerator

1.2 CO2���
1.2 CO2 incubator

1.3�
���
1.3 Tabletop centrifuge

1.4��&
1.4. Water bath

1.5 �"��'
1.5. Inverted microscope

1.6�#�(25 cm2)

1.6 Flask: tissue culture flasks (25 cm2

1.7�#�:96	���%�
�*� ���

1.7Plate: flat-bottom 96-well microtiter assay plate, 

tissue culture grade

1.8�%���+�$[200μL�1000-µL]*12$
[200μL]

1.8 Micropipettors: 200 µL and 1000 µL single 

channel; 200-µL x 12-channel

1.9 $ '+�MCS��RK-13 (ATCC-CCL37)�2-)�
�
.$�/���ATCC�
1.9 Master cell stock (MCS): RK-13 (ATCC-CCL37) , American 
Type Culture Collection (ATCC)
1.10!��8�,�$�CVL-Bucyrus�
1.10. Virus: equine arteritis virus, CVL-Bucyrus strain
1.11 ��51�#����MEM�
1.11. Minimum Essential Medium (MEM)
1.12*�0��FCS�
1.12 Fetal calf serum [FCS]
1.13 %3���*�0�"MEM
1.13 Diluent: FCS-free MEM
1.14'+(��:
2%FCS"MEM+1% 100X��&	��
1.14 Culture medium: MEM containing 10% FCS and 
1% 100X antibiotics stock
1.15'+���:
10%FCS"MEM+1% 100X��&	��
1.15 Maintenance medium: MEM containing 2% FCS 
and 1% 100X antibiotics stock
1.16��&	���100X��76&���100 00µg��
46&���100 00µg�
1.16 Antibiotics stock (100X): penicillin solution 100 
00µg and streptomycin solution 100 00µg
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2. Cell preparation



3. ����
3.Cell digestion
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4. Seed virus preparation
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Characteristic CPE in EAV infection: 
cellular lysis, death and detachment of 
cells.

negative control

CPE caused by EAV
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5. Determination of virus titer



�� Spearman-Karber�	�����
Calculate virus titer by Spearman-Karber method



6. ������
6.serum neutralisation (SN) test

���	���
����"%�
��������#!��$�� ��������
Note: for safety reasons, all test procedures must be performed in a class-II biosafety cabinet to prevent the 
contamination of cells and virus spread.
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Check all controls
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7. Requirements in the Protocol

• 7.1 �	��-/"���$./"�1:4�'/!��)�0�
• 7.1. For vaccinated horses, serum neutralisation test at a serum dilution of 

1:4 with negative result ; OR 
•
• 7.2 	��-/(+14�&,��"�/�"���$./���� 
��
�*�/�&,�
"%#RT-PCR$.�����!��)��
• 7.2. For non-vaccinated horses, serum neutralization tests of paired 

samples at 14 days interval, the second result which demonstrated stable 
or declining antibody titres, and the animals shall be subject to RT-PCR test 
or virus isolation test with negative results, using unclotted blood samples.
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THANKS


