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Summary

Momtaz, H. & S. Nejat, 2010. Detection of proviral sequences of equine infectious anemia
virus in peripheral blood cells of horses in Iran. Bulg. J. Vet. Med., 13, No 1, 18-22.

Equine infectious anemia virus (EIAV), a member of the genus Lentivirus of the family Retroviridae,
causes a chronic infection with world-wide spread in the equids; it has been evidenced in horses,
donkeys and mules. Whole blood and serum samples (n=310) from horses over one year old from dif-
ferent regions of Iran were examined. Samples were initially checked in the agar gel immunodiffusion
(AGID) test and 9 cases (2.90%) had antibody against EIAV. Then, positive serum samples and 301
apparently healthy horses (negative in the AGID test) were examined by nested PCR to detect provir-
al DNA of EIA. PCR results showed that all positive sera and 2 of AGID-negative sera were positive.
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INTRODUCTION

Equine infectious anemia (swamp fever) is
a contagious viral disease of horses that
has been described more than 70 years
ago. It is characterized by intermittent
fever, haemolytic anaemia, icterus, depre-
ssion, chronic loss of weight and swelling
of the legs, brisket and lower abdomen
(Oaks et al., 1999; Ataseven & Arslan,
2005; Radostits et al., 2007). In the acute
form, animals are extremely sick and may
die. Horses that have the chronic form, or
recover from the acute or subacute form to
become chronic, usually have intermittent
attacks with intervals of one week to a
month or more between attacks (Spyrou et
al., 2003). Some horses die during these
recurrent episodes. A latent or subclinical
form of EIA may also develop in equines.
These animals appear normal but are car-

riers of the virus in their blood. Carrier
animals are potential sources of infection
for susceptible healthy horses (Montelaro
et al., 1993; Cook et al., 1996). The virus
persists for the entire life of infected ani-
mals despite a vigorous lifelong humoral
response which is usually produced within
45 days after infection, as demonstrated
by the presence of EIAV serum antibodies
(Hammond et al, 1999; Howe et al.,
2002; Par¢ & Simard, 2004). Currently,
the agar gel immunodiffusion assay,
(AGID, Coggins test), is widely accepted
and used for the sero-detection of EIAV
group specific antigen p26 (Coggins et al.,
1972). Besides serological assays, sensi-
tive diagnostic tests are also required for
the direct detection of EIAV in infected
animals. A PCR assay for the detection of
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EIAV proviral DNA in blood cells is like-
ly to be sensitive and specific not only in
identifying subclinical EIAV infected
horses, but also recently infected horses in
the process of mounting an immune re-
sponse and infected foals with colostral
anti-EIAV antibodies which interfere in
serological assays (Coggins & Auchnie,
1977, Issel & Cook, 1993). In this report,
a study on EIA in naturally infected
horses is presented. The nested PCR assay
developed in the present study detected
more EIAV positive animals, was found
as specific as the AGID assay and offers
great potential as a diagnostic test for the
detection of EIAV infections in horses.

MATERIALS AND METHODS

Samples

Blood and serum samples were collected
randomly from male (n=150) and female
(n=160) horses (from different breeds)
older than one year of age from 4 different
geographic regions in Iran (north, south,
west and east) between May and October
2006.

Preparation of samples

The blood samples were collected into
clot activator vacuum tubes and centri-
fuged at 800xg for 10 min. The separated
sera were heat inactivated at 56 °C for 30
min before testing. EDTA-blood samples
(10 mL) were centrifuged at 18 °C for 35
min at 1,400xg. Buffy coat cells were re-
suspended in 4 volumes of sterile 0.2%
NaCl to lyse erythrocytes. After 1 min,
7.2% NaCl was added to reconstitute iso-
tonicity. The cells were washed in phos-
phate-buffered saline and stored at —20 °C
(Miiller-Doblies et al., 1998). DNA was
isolated from peripheral blood lympho-
cytes using Genomic DNA purification kit

BJVM, 13, No 1

H. Momtaz & S. Nejat

(Fermentas) and the optical density was
measured at 260 nm (Laird et al., 1991).

Serological test

Serum samples were tested for antibodies
against the p26 protein of EIAV by the
commercial Diasystem EIA agar gel im-
munodiffusion kit (IDEXX laboratories,
Maine, USA), according to the manufac-
turer's instructions (Alvarez et al., 2007).

Nested PCR assay

Isolated DNA from buffy coat was used
for PCR. The oligonucleotide primers
used for nested PCR were from the gag
gene coding for the capsid protein se-
quence of EIAV. Their sequences were as
those described by Nagarajan & Simard
(2001):

PI: 5-GTAATTGGGCGCTAAGTCTAG-3
P2: 5-CCTCTAATAAATCTTGCTGTC-3
P3: 5-GGCTGGAAACAGAAACTTTA-3
P5: 5-CCAGTGGAGCATTCGGTAA-3

For replication of mentioned gene
segment, we used Mastercycler gradient
PCR machine (Eppendorf, Mastercycler®
5330, Eppendorf-Netheler-Hinz GmbH,
Hamburg, Germany). The first amplifica-
tion was done by using a pair primer P/
and P2 to amplify a 610 bp fragment. The
second amplification was performed to
amplify 260 bp fragment, using a pair
primer P3 and P5. The cycle conditions
for the first step amplification consisted of
initial denaturation at 94°C for 5 min fol-
lowed by 34 cycles of 94 °C for 60 s,
58 °C for 50 s, 72 °C for 60 s and a final
extension of 72 °C for 8 min. Nested PCR
amplification was carried out with 5 uL of
the primary PCR product as template.
Both first and second round amplification
reactions contained 1.5 mM MgCl,, 200
uM  deoxyribonucleotide triphosphate,
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1 uM of each primer, 1U of Tag DNA po-
lymerase in a final volume of 50 pL. The
thermal conditions for the second round
amplification consisted of 35 cycles of
94 °C for 60 s, 59 °C for 50 s, 72 °C for
55 s and a final extension of 72 °C for 5
min (Sambrook & Russell, 2001). Twenty
pL of final PCR and nPCR products were
run on a 1.5% agarose gel containing
ethidium bromide in 1X TBE buffer along
with 100 bp DNA ladder (Fermentas).

RESULTS

In AGID test, 9 out of 310 samples had
antiviral antibodies. These 9 and another
301 samples which were proved negative
in the AGID test, were then tested by PCR
assay. The results were shown in Table 1
and Fig. 1. Two samples from the second
set evaluated as EIAV-negative in AGID,
were positive in the PCR assay.

Fig. 1. Nested PCR products of the samples.
Column M = 100 bp DNA Ladder,
Column 1 = negative control,
Columns 2, 3, 4, 5, 6, 7 = samples.

Table 1. Comparison of agar gel immunodif-
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fusion test (AGID) with nPCR for detection of
EIAV

nPCR nPCR

Test . .. Total
negative positive
AGID 0 9 9
positive
AGID 299 2 301
negative
Total tes- 299 11 310
ted sera

According to these results, positive
samples in nPCR assay contained 260 bp
DNA fragment of provirus of EIA virus.

DISCUSSION

The equine infectious anemia virus
(EIAV) often results in lifelong sub-
clinical infection following early episodes
of clinical disease (Radostits et al., 2007).
In reality, antigenic drift in gp45 and gp90
allowed the mutant virus to escape from
the surveillance of the immune system, to
proliferate and produce clinical signs
(Oaks et al., 1999; Alvarez et al., 2007).
The EIA agent is a non-oncogenic retrovi-
rus that possesses an RNA-directed DNA
polymerase that infects macrophages
throughout the body and integrates into
the host genome (Ataseven & Arslan,
2005). This viral disease elicits brisk hu-
moral and cellular immune responses.
Clinical signs are associated with recru-
descence of viraemia, which results in
immunologically mediated damage to red
blood cells and a variety of other tissues.
The disease consists of a series of recur-
rent episodes that are thought to be the
result of sequential production and release
of antigenically novel strains of the virus
that temporarily escape the host's immu-
nosurveillance system. The absence of
clinical signs in the chronic form is
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thought to be caused by the host's immune
response against antigenic epitopes com-
mon to all EIA viruses. In this study, it is
noteworthy that two animals which were
seronegative in the AGID assay were
found to have EIAV provirus DNA in
their peripheral blood leukocyte fractions
(Table 1). These data suggest a greater
sensitivity of PCR assay over serological
tests. These results were not surprising
considering that the majority of blood
samples were collected from horses reared
in EIAV-infected premises. It is quite
possible that those horses were in early
stage of infection and in the process of
mounting an immune response. Transient
levels of antibodies were also reported to
be associated with a latent carrier state
and restricted viral replication. In those
circumstances, serological diagnostic tests
could give false negative results, as re-
ported elsewhere (Langemeier et al.,
1996). Since horses infected with EIAV
remain infected for life and the inapparent
carrier stage of infection is maintained
(Hammond et al, 1999), false negative
animals could serve as reservoir of infec-
tion for uninfected animals over extended
periods of time. The PCR assay developed
in this study, offers the potential for
equivalent specificity and most probably
greater sensitivity than the gel immunodif-
fusion assay in effectively detecting
EIAV-infected horses. As such, nPCR
assay should be of great value in identify-
ing EIAV-infected animals in control pro-
grammes or to confirm EIAV status of se-
ropositive animals.

In one study, agreements between se-
rological and molecular methods were
considered. In Canada, the percentage of
agreement between AGID and nPCR as-
say for diagnosis of EIAV was 94% (Na-
garajan & Simard, 2001) and in our study
99.35%. In conclusion, the EIAV-nested
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PCR assay described in this study, using
primers derived from the gag gene of
EIAV provides a rapid, sensitive and spe-
cific diagnostic method for detection of
EIAV in naturally infected horses. This
nPCR assay can play a major role in de-
tecting seronegative latent carrier horses
or horses in early stage of infection and
can be useful in the diagnosis of EIAV in
foals, where serological tests are not sui-
table due to the interference of maternal
antibodies.
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