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Diagnostic Techniques of  Infection 
with equid herpesvirus-1(EHV-1)
�rhinopneumonitis�
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Equine Rhinopneumonia (ER) is a highly contagious 
disease of equine animals caused by equine 
herpesvirus type 1 (EHV-1) and type 4 (EHV-4). Horses 
infected with the disease have abortion, respiratory 
and neurological diseases, and even death. They often 
show different clinical symptoms due to different 
immune time or age of horses.

Equine Rhinopneumonia is prevalent in horses all over 
the world, regardless of age and population, which 
brings serious harm to the development of horse 
industry. As one of the important diseases of horses, 
OIE classified it as class B animal disease. In China, it 
is listed as a class II animal infectious disease and one 
of the diseases that must be inspected in the entry 
and exit of equine animals.

Infection with equid herpesvirus-1(EHV-1)�rhinopneumonitis�
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Herpes virus

�equine herpesvirus�EHV�

It belongs to the genus varicella virus of 
herpesvirus family. There are many types of EHV 
in classification, but there are five types that 
can infect horses.

EHV-1 enters the horse's blood after entering 
the horse, causing toxemia, and then extends to 
various organs of the horse, which can cause 
respiratory symptoms, neurological symptoms 
and abortion.

After EHV-4 infects horses, the virus only 
proliferates in the respiratory tract of horses, 
resulting in respiratory symptoms in horses. 
After EHV-1 and EHV-4 infect horses together, 
the same antigen can often be detected.
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The clinical symptoms of diseased 
horses are different, generally including 
fever, depression, loss of appetite, 
runny nose, tears, conjunctivitis, eyelid 
edema, swelling of submandibular 
lymph nodes, leucopenia, edema of 
limbs, especially the lower end of hind 
limbs, swelling of scrotum and foreskin 
of male horses, and abortion of 
pregnant horses. The clinical symptoms 
of old mares and horses with poor 
nutritional status are more serious, and 
the symptoms of pregnant mares are 
more obvious than those of empty 
mares. If EAV is prevalent in pregnant 
horses, the abortion rate can be as high 
as 40% ~ 59%.
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Sample collection
1� placenta and fetal tissues from suspect cases of EHV abortion�such as placenta, liver, 
lung, thymus and spleen
2�Nasal/nasopharyngeal swabs

DNA extraction �virus extraction kit or automatic nucleic acid extraction equipment
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Rapid preliminary diagnosis of EHV antigen in tissue 
samples.The prepared effective EHV-1 polyclonal 
antiserum was combined with FITC.

Advantages: the diagnostic reliability of the technology is 
close to that of virus isolation

Disadvantages: it is not suitable for serotyping and needs 
to be identified by PCR
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1. Samples of freshly dissected fetal tissues (lung, liver, thymus and 
spleen) (5 × 5mm pieces) frozen and sliced on a low temperature 
thermostat at - 20 ° C

2. Fixed on microscope slides with 100% acetone.

3. After drying, add appropriate EHV-1 binding antibody and culture 
the slices in a humid environment at 37 ° C for 30 minutes.

4. Wash twice with PBS to remove unreacted antibodies,

5. Cover the tissue with aqueous medium and solution, cover the 
slide,

6. Observe whether there are fluorescent cells indicating EHV 
antigen.

Note: each test should include positive and negative controls, such 
as known EHV-1 infected and uninfected fetal tissues.



The tissues of placenta, lung, liver, spleen, adrenal gland and 
thymus were taken from aborted fetuses and animals with 
damaged brain and spinal cord nervous system.

The presence of eosinophilic nuclear inclusions in the 
bronchiole epithelium or cells around the liver necrosis area is 
consistent with the diagnosis of herpesvirus infection. The 
characteristic microscopic lesions associated with EHV-1 
neuropathy are degenerative cerebral or spinal small vessel 
thromboangiitis (perivascular cuff and inflammatory cell 
infiltration, endothelial cell proliferation and necrosis, and 
thrombosis).
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The positive diagnosis is based 
on a significant increase (four 
times or more) in antibody 
titers in the serum of the acute 
and convalescent phases
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Test reagent consumables requirements:
1. Known titer standard virus strain
2. E-derm or cell
3. Antibody positive and negative control horse 

serum
4. Flat bottom 96 well microtiter plate (tissue 

culture grade)



Test environment and 
equipment requirements:

1. Biosafety level 2 or above 
Laboratory

2. CO2 incubator

3. Biosafety cabinet
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Professional and technical personnel must be trained in corresponding standards and 
laboratory standard operating procedures, pass the examination and obtain 
authorization; They should have solid technical skills, be able to correctly use reagents 
according to standards and reagent instructions, regulations on chemical and waste 
treatment in numerical laboratory, relevant biosafety regulations, laboratory emergency 
disposal, results confidentiality regulations and positive results reporting procedures, 
etc.

Personnel entering the laboratory work area must wear personal protective equipment. 
The most basic protection includes long sleeved experimental clothes, disposable gloves, 
disposable medical masks, etc; Appropriate personal protective equipment shall be 
selected according to the biological factor risk assessment report.
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ii) The test serum and control serum were inactivated in water bath 
at 56 ℃ for 30 min.



S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

1�2 1�2 1�2 1�2 1�2 1�2 1�2 1�2 1�2 1�2

1�4 1�4 1�4 1�4 1�4 1�4 1�4 1�4 1�4 1�4

1�8 1�8 1�8 1�8 1�8 1�8 1�8 1�8 1�8 1�8

1�16 1�16 1�16 1�16 1�16 1�16 1�16 1�16 1�16 1�16

1�32 1�32 1�32 1�32 1�32 1�32 1�32 1�32 1�32 1�32

1�64 1�64 1�64 1�64 1�64 1�64 1�64 1�64 1�64 1�64

A
B
C
D
E
F
G
H

serum 
toxicity 
control 

M
ultiple dilution

II) add 25 µ l MEM to all holes of the microplate.
III) pipette 25 µ l of test serum into rows a and B of the microplate.Line a was used as the serum toxicity 
control, and line B was used as the first dilution test of serum toxicity. Gradient dilution from row B to the 
last row.



IV) add 25 µ l of properly diluted EHV-1 or EHV-4 virus stock solution (100 TCID50 / well) to each 
well. Row a is excluded, and row a is used to monitor the serum toxicity of serum control well 
indicating cells.



RK-13

5�105 4-5days�37℃

v) The actual number of viruses used 
in the test was calculated using a 
separate control plate, including 
titration of serum with known titers 
of negative and positive horses, cell 
control (virus-free), virus control 
(serum-free) and virus titration.

VI) incubate the dish at 37 � C in 5% 
CO2 atmosphere for 1 hour.

VII) add 50 µ l of e-derm or rk-13 cell 
suspension (5) per well � 105 cells / 
ml)



VIII) incubate at 37 � C with 5% carbon dioxide in the air for 4-5 days.IX) 
check the CPE of each hole with a microscope and record the results on the 
worksheet.

XI) calculate the neutralization titer of each test serum and compare the 
increase of serum titer in acute and convalescent stages
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Professional and technical personnel must be trained in corresponding 
standards and laboratory standard operating procedures, pass the 
examination and obtain authorization; They should have solid technical 
skills, be able to correctly use reagents according to standards and 
reagent instructions, regulations on chemical and waste treatment in 
numerical laboratory, relevant biosafety regulations, laboratory 
emergency disposal, results confidentiality regulations and positive 
results reporting procedures, etc.

Personnel requirements



ELISA

Personnel entering the laboratory work area must wear personal 
protective equipment. The most basic protection includes long sleeved 
experimental clothes, disposable gloves, disposable medical masks, etc; 
Appropriate personal protective equipment shall be selected according 
to the biological factor risk assessment report.



ELISA

The ambient temperature and humidity shall be controlled according 
to the requirements of testing equipment and specific ELISA test, and 
relevant records shall be made.



If necessary, the laboratory can be 
equipped with uninterruptible power 
supply (UPS) or dual power supply to 
ensure the normal operation of key 
equipment (such as plate washer, 
enzyme labeling instrument, incubator, 
refrigerator, etc.).



ELISA

The laboratory shall be equipped with necessary protective 
facilities, such as emergency eye washer, emergency equipment, 
etc.



ELISA
The laboratory identification is clear and standardized



ELISA
Ensure that the performance and parameters of enzyme 
labeling instrument, plate washer, pipette and other 
equipment meet the test requirements; Key equipment shall 
have correct equipment status identification within the 
calibration validity period.



ELISABiosafety cabinet and high-pressure 
steam sterilizer shall be verified 
regularly.

Periodic verification, performance 
monitoring and regular 
maintenance shall be carried out 
for key equipment.

Before each test, the equipment 
shall be started for inspection, and 
the test can be carried out only 
after it is confirmed to be normal. 
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Key points:
Read standards or SOPs and prepare 
original records carefully

ELISA



ELISA

Sample preparation: 
During sample acceptance, check 
whether the sample status, name, 
number, sample quantity and 
packaging meet the requirements, 
and make relevant records. There 
are many types of ELISA test 
samples, the most commonly used 
is serum. 



Key points of detection
No.: number the sample plate to be tested and the enzyme label 
plate accordingly; Mark the positive and negative control, and 
register the samples to be tested in the micropores one by one.

ELISA



Preparation of reagent consumables: prepare sufficient reagent 
consumables according to the sample quantity, and carefully check the 
reagent packaging, validity period, reagent composition and other 
information before the test.

ELISA



Solution preparation: the lotion, enzyme and tuberculosis in the kit 
shall be prepared in strict accordance with the reagent instructions, 
and shall be used and prepared as soon as possible.

ELISA



Liquid addition: when adding samples, yin-yang control, enzyme conjugates, 
substrate solution and termination solution, ensure that the liquid addition 
amount is accurate, and mix well after each liquid addition to avoid pollution.

ELISA



ELISA
Accurate liquid transfer technique: after sucking, use the suction head to 
contact the side of the "container" to remove the excess liquid outside the 
suction head. When using the pipette, if the microplate is empty, please 
extend the suction head to the lower corner of each hole (without 
touching the bottom); If there is liquid in the microplate, please put the tip 
of the suction head above the liquid. Try to suck the liquid for 1 ~ 2 times, 
and observe whether the liquid level in the suction head is flush.



Washing: wash in strict accordance with the number of times the kit is 
washed and the amount of detergent in the kit. Cross contamination 
should be avoidedColor development: avoid light, accurately time and 
stop the reaction in time.

ELISA



Incubation: it is necessary to confirm the incubation 
temperature and incubation time, and time them accurately

ELISA



Reading: the program setting of the microplate reader meets the 
requirements of the kit. First observe the color of the microplate with 
the naked eye, confirm that the reading is accurate, and properly save 
the original data

ELISA



Key points of detectionResult calculation: when the negative and positive control 
results were established, the calculation was accurate; If the negative and positive 
control results are abnormal, it is necessary to find out the cause and retestResult

Determination: it shall be determined in strict accordance with relevant standards or kit 
instructions. Positive samples and suspicious samples shall be retested for confirmation.

ELISA



Waste treatment: after high-pressure sterilization, submit it to the 
medical waste treatment company and make relevant records.

ELISA



Cleaning and disinfection: after the experiment, the laboratory environment, 
facilities and equipment shall be thoroughly disinfected, the ultraviolet lamp shall 
be turned on for disinfection for more than 30 minutes, and relevant records shall 
be made.

ELISA
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