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Infection with equine arteritis virus
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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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Notifiable disease

* OIEZ X B IRER

* Notifiable disease in OIE list

- X E IR SRR

* Reportable disease in many countries

c {PEAREMEHBENYIRRRTERX) —KK

* 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.

o

* Absent from Iceland and Japan
* Not found in China
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Etiology

e Equine arteritis virus(EAV) in the genus Arterivirus,
family Arteriviridae

« B R IERIIE B R 5ERNA
*enveloped, positive-sense, single-stranded RNA virus
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H12.kb, Z=/DIONFFIFTFELE (ORF)
*Viral genome 12.7 kb, at least 10 open reading
frames (ORF).
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Physical and chemical characteristics

- S 56-582C T 7E 20-30 MR KE, {B7E 37-38°C TEE 23 K, 7 4-
8eC MF/AKIA 75 K.

* This virus is inactivated in 20—30 min at 56-582C, but can remain viable for2 -3
days at 37-382C and for up to 75 days at 4-82C.

c REN OB, SUFFRATINASRESHTERSHEUX.

e EAV is readily inactivated by such as ether and chloroform. common disinfectants
and detergents

B AEEFRGTRIRE, HE-20°CRETEDEREM.

* The virus is extremely stable under low temperature and is still live when stored
at -20°C for 7 years.

- BRRFENMERZLRM.

* Semen remains infectious after freezing.
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RE—MER, REIERKBucyrus
Only one serotype, prototype Bucyrus strain

5 &3 EAV Bk AdESE (NA) FORH (EU) IER, FrHE—FP @D AP bk
(NA-1 1 NA-2) FMRADEGH (EU-1 #0 EU-2) gL,

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.

i E) AR FARRRSEShRBFEERANTNRETR, UEFH. B3Rk
MR TEFEESR

Genomic and antigenic variation, and difference in their virulence, pathogenicity and
neutralization phenotype exists among temporally and geographically different strains
of EAV field virus.

—EFINEREBSIEPEEERENRKRER, ™A —EMNE | REHNIEKRER.

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

* L Es1Y) (Equidae)
e--L (Horse)
--%L4 (Pony)
°--3F (Donkey)

-5 (Zebra)
%i%‘% (South American Camelid)

Q/A/

: Public Health

A@%J’ﬁﬁ 7

* No report of infecting humans.
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Route of transmission
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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

SEhkEmE -

equine itis virus<
IFIRE
respiratory tract+
)
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multiplies in nasopharyngeal epithelium and tonsillar tissue and in bronchial and
alveolar macrophages+
SZARA T HEMmpae

menecytes and T lymphocytes+

i B4 (Pl SE#HEE) -

regional lymph nodes (gg, bronchial lymph node)-
MAAtEK R MAE

cell-associated yjremia+

REELSY /-
dissemination of EAV throughout the body-

FaEM T/ hNE, NHE/NERMERN A M0

localizes in vascular endothelium and medial myocytes of arterioles«

MERE. ZMEX-
Vascular lesions: panyasculitis-
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Lesions

REFNAREAH : K, ML M, LHEEDKIESHNKR AR | EAMBEREKE
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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
o K. BEKAHz. JUER. M ELHAR D
e fever, loss of appetite, depression, lymphocytopenia

o fxtA. BAEE. $HAIZLARKANSAPAK

e edema or swelling of limbs, scrotum, sheath, and mammary glands
o IFIRIERER, BIERAE

e respiratory signs, including nasal

o ZIRRI “LIMRKK" SARERT Y

e conjunctivitis or "pink-eye” or ocular discharge

e 75« skin rash

o RZ R LR

e abortion in the pregnant mare

o 7|\ S5 ) Joa 14 B R F0 g %

e interstitial pneumonia and enteritis in young foals

Figure 1. Signs of EAV infection.
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Ocular discharge and swelling of eyes

Swelling of mammary glands
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Treatment

C KBS BA DT RLRE

* Affected horses almost make clinical recoveries
- THRMNTURS AT AY)

* no specific antiviral treatment

s MR  AEEEERRD

* Supportive treatment: moderate to severely affected horses

o 1B #Z4antipyretics

e 1K Zanti-inflammatory drugs
o F R diuretics

o =K B adequate rest

o B1F3FEgood nursing care
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Prevention and Control

FHElHANONIEE 3 E 4 F

Newly introduced horses should be isolated for 3 to 4 weeks.

fREAMERLL, MR LB DM ERE,

Acutely infected horses should be isolated to prevent transmission in secretions and
excretions.

AR BT RN EIR MR B EMREH .
Venereal transmission can be controlled by good management and vaccination.
ATRPIEE, RzEMSEDFIF/NEEER

To protect pregnant mares, they should be separated from other horses and maintained in
small groups

MOETE SRR K EYIERS

Carrier stallions should be physically separated from uninfected horses
fmE A TEENMEIER

screen stallion or semen intended for breeding
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Diagnosis

* ImRI2HT - RFFIE M IR RAEIR

* Clinical Diagnosis: non-characteristic signs
« KL EHN
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e Laboratory testing :

 --Identification of the agent

» --Serological tests
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Differential diagnosis

LR Mk R RESFREMIEFRKE SRENTEREX D R
B, SEAMELNENDSE, DEREERS. TEAFS. OK
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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

* S PRI BT
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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

« HfE . SHREMESARER, FHRK-13 (R'E) i
'f—ﬁéﬂi ED./EEPEFD-L_E%%\ RT-PCR. %rxﬁ'ﬁ_i%rﬁﬂ,/\ﬂé—?

Eiém RT-PCRIXEE . AL, EERERLRE. SRAR
2

* 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

ML ECENY) - B0, PR MARER
MOETE &K, BEETREM) . MRSREFREN

FAURT RGP ARMER U LG, B, HERREAR (LEZMIR) MUX
FEPE S 9 RR R %%W%Eﬂ%%m%&ﬁ&%éﬁﬁmo

RTMZINED | ALK, LHEMEREEXSREERER
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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samples for virus isolation or RT-PCR

c fE . DAREMEESNMER, FARK-13 (R'E) A
f—'&éﬂi .ml/ﬁl:P%Dl_tTJ,_L\ RT-PCR. ?E',rxﬁ'ﬁ_i%rﬁﬂ,/\'ﬂﬁ—?

* Cells : rabbit, equine and monkey kidney cells or cell lines. RK—13 (rabbit
kidney) cells are the system of choice.

* |dentication of Virus: serum neutralization, RT-PCR, immunofluorescence
or immuno-histochemistry.
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Samples: Serological tests

i

- ME (2ml) : KRT{egEm (7-8ml)

* serum (2ml): from clotted blood samples 7-8ml

* RBEMNDS . BHMmE

* For vaccinated horses: single serum sample

s WHEEND (BfREEZE) | [ERIURRERM IS

* For non-vaccinated horses (international movement): paired samples at 14 days
interval

AR (ENRY)  BR-ABRERERS (BINRE 10 E)

70N
* acute case (national confirmation): Paired samples (acute and convalescent serum)
collected at an interval of 2-4 weeks
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Serological tests

o [N 75 5 F1i5 E& Serum neutralisation (VN)

« 4L ZE 51 BE Complement fixation (CF)

« B IEW AR & indirect fluorescent antibody (IFA)

 IHRE R BT B L agar gel immunodiffusion (AGID)

o BgEX T2 9 I B 17 i€ enzyme-linked immunosorbent assay
(ELISA)

« e IR EK R I iR e fluorescent microsphere immunoassay
(MIA)




M75 AN ES

Serum neutralization [SN] test

L MERFRE (SN) =HERFMRE (WN)

Serum neutralization [SN] = virus neutralisation (VN)
= ESUEME - highly sensitive

=ERSRM  highly specific

Az WEREESEMWEEER MR EE

Usage: Measure the titer of neutralizing antibodies post infection or after
vaccination

£ ARAEIRLES - Gold standard test
EZBAIEE - Most classical test
FIFIRLS ¢ Confirmation test

- RN B AELHRL (OIE) FEFE: Recommended by World Organisation for
Animal Health (OIE).
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Principle in Serum neutralization
NEUTRALIZATION

/ ""‘\‘

| 4 | 4 " ; 3 ' 4 <
yvv y " |
- MRMEREERE HaSwrEss VR OF “BYVIRUSES
FRSRAMAF AR, RFRE o, 7 i st
MR (CPE, RAAS|RNMIAEN) REE "va T > @ IMN
gEH H@%&E&% HTJ_ 7‘]_ = Hj fj" ° UNDEMAGED CELL

G . , ANTIBODIS  CELL {VIRU
* If antibodies are present in the serum, they =~ VIRUS I i

bind to the virus and prevent invasion and ANTIBODIES
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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1.1 Liquid nitrogen tank or -80 refrigerator
1.2 CO, 555558

1.2 CO, incubator

135 B

1.3 Tabletop centrifuge
147K 8%

1.4. Water bath

1.5 38 B

1.5. Inverted microscope
1.6ZHAEME (25 cm?)

1.6 Flask: tissue culture flasks (25 cm?

LG sr s

1. Material

1.9 Fh 4 (MCS) : RK-13 (ATCC-CCL37), Wy 3 E Ay
AR 0 (ATCC)

1.9 Master cell stock (MCS): RK-13 (ATCC-CCL37) , American
Type Culture Collection (ATCC)

1.10%i%: L3k & A EECVL-Bucyrustk

1.10. Virus: equine arteritis virus, CVL-Bucyrus strain

111 AR FHEILAE IR (MEMD

1.11. Minimum Essential Medium (MEM)

11254 Mg (FCS)

1.12 Fetal calf serum [FCS]

1.13 WMok Lhaf g rMEM

1.13 Diluent: FCS-free MEM

1. 144 P 4EFFR : & 2% FCSHIMEM+1% 100X#1AE R A7)
1.14 Culture medium: MEM containing 10% FCS and
1% 100X antibiotics stock

L74MER96FL R E R EIR, HLRZEHRE 1. 1540 M03% 55 : & 10%FCSHIMEM+1% 100X4i4: E A

1.7Plate: flat-bottom 96-well microtiter assay plate, 1.15 Maintenance medium: MEM containing 2% FCS
tissue culture grade and 1% 100X antibiotics stock

1.8 =% K=y - £IE[200uL, 1000-ul], 12i& 1163 R MW (100X) « HEREW (100 00ug) .
[200pL] Beri A (100 00pg)

1.8 Micropipettors: 200 L and 1000 uL single 1.16 Antibiotics stock (100X): penicillin solution 100
channel; 200-pL x 12-channel 00ug and streptomycin solution 100 00ug
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2. Cell preparation

2.1 s EEak-80 Hk FE BN L A AR £mAf-
2.1. Take out cell from liquid nitrogen tank or -80 refrigerator«

22 7F 37°CiRKkPRIRF L
2.2. Thaw it quickly in lukewarm water (37°C)~

2.3 7£ 1000rpm /0 2 S3$he
2.3. Spin at 1000rpm for 2 minutes«

24 G EE&E

2 4 Pipette the supematant+

25 A 1-2ml HBFIFRE, BRERERITHEEES-
2.5. Add 1-2ml diluent and pipette gently to disperse evenly+

2.6 FRARER L MR ZE MR
2.6. Move the cells tjltissue culture flasks+

2.7 A\ 10ml ZRBAISFEiE-
2.6. Add 10ml culture medium«

2.8 7E 5% CO2 155748 37°CH55F 34 R~
2.8 Incubate in a 5% CO2 incubator at 37°C for 3-4 days+

P
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3.Cell digestion

31 HRREMEMAREE

3.1. Checkcell monolayer by microscope

il

32 HRSEEARE] 70-95% A7 IRbigsrE.

3.2. Remove culture medium when cell monolayers grow into 70-95% confluent.

33. A 5ml0.02% EDTA FriRic s ineE. FABEekt-
3.3. Rinse gently cell monolayer with S ml0.02% EDTA and remove it

34. A Sml0.02% EDTA FHLIFESE.
3.4. Add 5 ml10.02% EDTA solution to cover the monolayer.

354 37°C Fﬁﬁﬁ*ﬁ%ﬁ&m (£) 35 e

3.5. Incubate at 37 °C until the monolayer d etaches (about 3—5 minutes).

3.6. &&l&ﬂ%ﬂﬁﬁlo

6. pipette gently to disperse cells evenly.

3.7. w¥dHe
3.7. Count cells
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4. Seed virus preparation

4.1 Wk aiiet-80 Hiam A s o ns
4.1. Take out seed virus from uzfd nitrogen tank or -80 refrigerator = AKX R I B ALK AE (CPE)

VA SET R P

1295 3TCRKeh oL, D ; o
42. Thaw quickly in lnkewarm water (37C) Characterls.tlc CPE in EAV infection:
cellular lysis, death and detachment o:
13 M = cells.

4.3. Pipette virus to 3-4-day-old confluent cell monolayers in tissue culture flasks

44 mmmgwmmﬁ

4.4. Rock gently flasks to disperse the inoculum over cell monolayers

4.57£ 5%/ CO 5348 37CmA 1 /N
4.5. Incubate for 1 hour at 37°C in a 5% CO, incubator
4.6 hNA 10ml SRR, 75 S9A) CO SRR 3TCIE R 34X 9 negative control
4.6.Add 10m] maintenance medium and incubate at 37°C for 3-4 days in a 5% CO, incubator TP W w7
47§iﬁﬂﬁ¥uﬂm(a’m oy B
4.7. Check daily cytopathic effect (CPE) by microscope i < \
o &
4.8 =4 2-4 XP CPE ii5it 80% L FWREERsSISs5E, et 1 X, ARERITRS RN A y
AhinCe NS Tedmask-80 akirah - 4; o
4.8. When about 80% of cell monolayers show CPE within 2—4 days, freeze and thaw once, [ % *L FI e

mix well with pipette and store in aliquots in liquid nitrogen tank or -80 °C refrigerator CPE C?USGd by E AV



5. ™ RENE
5. Determination of virus titer

5.1z 96 FLiMEmRath D30 250 3R3BR

5.1. Add 25uL of diluent in all wells of microtiter plate;

52 1S ETERIFE(E 11;‘ I 10 ESIRE
5.2. Make 10-fold serial dilution of the seed virus from 107, 107 __.10°

X ’@—ﬁﬁfgﬁ% 85, Sl 25uL

5.3. Add 25uL of diluented virus in 8 wells for each dilution, 1.e. eight 25 uL

replicates grdilution

5470 100ul B9 RK-13 Ay (2.5%105/mL) FE3L4
5.4. Add 100ul of RK-13 cell suspension (2.5%105/mL) in each wel

5.5 71 5% coghuiieﬂga‘%ﬁ 3TCIEH 34X
5.3. Incubate the plate for 3-4 days at 37°C in ahumid atmosphere of 3% COz in air.

5.6 83X MEE CPE
3.6. Observe daily all wells by microscopy for the CPE appearance

3T RFEER Spwmaﬂ-%?ber EWHERSEE TCDy
5.7. Record results and calculate virus titer TCID<obyto Spearman-Karber method.
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Calculate virus titer by Spearman-Karber method

[/F Spearman-Karber 18R &{ﬁf# ¢

| LoglOmEMHEE| £ CPE fLE | B8 ‘%{Ed Calculation of virus titer using the Spearman-Karber method«
1o 10+ ,1 0e . [Log10 virus dilution+<] Wells showing CPE«| Total of wells¢ | Notee ul
20 105 EE = 100 100 : i
-3¢ 10 10 ¢ 2 10 ilad ‘ -
4 100 U =i 100 100 ° i
Se | 10]| 100 | X=50 s 100 100 c )
B K- 10+ - | e 10¢ 100 X=5¢ “
7o 1o Y 100 | 10+6+1=170] [ G = © i
8¢ 0o 10¢ o .| =T V le V 10¢ 10+6+1=17¢ [
Spearman-Karber 07« L8 0 100 z ¥
REEE =X -d2+[d-S]), Ef. Spearman-Karber formula:«
~X=Logl0 £ FLLI CPE AIFFTRE CPE (=5)- Virus titer= (X — d/2 + [d » S]). where:
—d=Logl0 BREH (D)o --X=Log10 of dilution with all wells showing CPE (=3)«
_s= A\ CPE ORERBETASIARRE LS. ~d5Logl0of diluion factor (1)
CPE M3LE{A BAN([10+6+1)/10)« --S=ﬁum of proportions of wells showing CPE for all dilutions tested ([10+6+1
" Logl0 of 50% endpoint dilution =- [5 - %2+ 1 (17/10)] =-6.2«
Logl050% @il =-[5-%+1(17/10)] =62+ Titre of the virus =102 TCIDso/mL.

RERE = 106 2 TCIDso/mL .+
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6.serum neutralisation (SN) test

L IMABRKE D #E
1. ADD HEAT INACTIVATED L. MABENGE
SERUM 2, ADDVIRUS

¥ ) | \coo000000000\ g ¥

VAL |\l - oo

IERF U
1 hincubation
(37°C)

Q 3. MARK-13
$®@, 3. ADDRK-13CELLS
LONSEO
NEBHI4K
3-4 DAYS INCUBATION
(37°C)
EHETEAMECPE
4 CHECK DAILY BY MICROSCOPY FOR CPE

5.RECORD RESULTS
5.RRER

6.1 it MmisfnzBBIMETES6 CAinhikig300%h. «

6.1. Inactivate test sera and control sera for 30 minutes in a water bath at 56°C.«

62 FEMEWERL, SILIN2SWTFCSHIMEM, «
6.2. Add 25 ul of FCS-free MEM to all wells of the microtiter plates.«

6. 3MF WS LT, BEAEE2S ul, A T—IL, RS, REkHR,
EE&RE—IL. BRATNEMFF. «
6.3. Make doubling dilutions of each serum by sequential mixing and transfer of 25 ul
to each subsequent row of wells. Six sera can be assayed in each plate.«

6.4 FFLN25 uLHFERFS (100 TCIDS0AL) » «
6.4. Add 25 yl of diluted virus to each well (100 TCID50/well).«

6.5 WIS 5% COMISHAh3TCHTR LI -
6.5. Incubate the microtiter plates for ﬁhour at 37°C in 5% CO2 atmosphere.«

6.6 TFLIN100ul RK-13ZAREEHE (FLRRRLESTRECALS x 105D 4ARMmL) - «
6.6. Add 100 yl of RK-13 cell suspension (5 x 10° cells/ml) to each well.«

6.7 FWEMRIEE 5% CO2MIEFAEPITCHIF 34 K. «
6.7. Incubate the plates for 3—4 days atﬁ7°C in an atmosphere of 5% CO?2 in air.+

6.8 RIETHECPE, RFBER. -

6.8. Examine the plates by microscopy for CPE and record the results on a worksheet.

ECH SN i g oY SN P Sl 7 v A s 76 X 7 e o S R vi X W P O s N kit DR S o

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

6.10 FE A e B8 1EF B S# &5 30-300 TCID50. «
6.10. The validity of the testis confirmed by establishing that all controls are normal
and the working dilution of seed virus contained 30—300 TCID30 virus.«

&
6.10.1 #EfEZTEE (TRS) : MiREE7TR, FCPE~
6.10. 1. cell control (no virus): intact cell monolayers without CPE«

&
6.102 [iESM47THE: fARREETE, FCPE «
6.10. 2. serum cytotoxicity control: intact cell monolayers without CPE«

&
6.103 PRMEMFTEE. MIRPEETE, FCPE.
6.10. 3. positive serum control: intact cell monolayers without CPE«

&
6.10.4 [RIEMFTEE: AMARREMWEF, LINCPE~
6.10. 4. negative serum control: destroyed cell monolayers with CPE«

&
6.10.5 FEME (REMFFE) . FILINAAFZETE30-300 TCIDsoZ ]«
6.10. 5. Virus control (virus back titration): Make sure that actual amount of virus
added to each well is between 30—-300 TCIDsg.«

&
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7. Requirements in the Protocol

c 71 REEND, MBFMRIE, MELAHRE, ERAMAM ;) =
e 7.1. For vaccinated horses, serum neutralisation test at a serum dilution of
1:4 with negative result ; OR

72 R ENE, ERURXXERNIE, WIEFARE, REBER
EATHEMRE, FXEIEMFEITRT-PCRINKITAT D BERARM

e 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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