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ABSTRACT 

BREMER C.W. & VILJOEN G.J . 1998. Detection of Arican horsesickness virus and discrimination 
between two equine orbivirus serogroups by reverse transcription polymerase chain reaction. 
Onderstepoort Journal of Veterinary Research, 65:1- 8 

A reverse transcription polymerase chain reaction {RT-PCR), based on the gene encoding the NS2 
protein of African horsesickness virus (AHSV), was developed for rapid serogroup-specific detection 
of AHSV. The specificity of RT-PCR products was confirmed by Southern blot hybridization using a ra
dioactively labelled eDNA probe specific for the NS2 gene. This RT-PCR could discriminate between 
all known members of the AHSV and equine encephalosis virus serogroups. AHSV RNA was detected 
in a sample representing 0,005 plaque forming units in a dilution series made of infected cell culture 
material. In an immune horse which had been vaccinated with a baculovirus expressed AHSV (sero
type 4) VP2 subunit vaccine, viral RNA could be detected for up to 22 weeks post challenge. AHSV 
RNA was detected in various organs of an infected horse. V1ral RNA was also detected by RT-PCR 1n 

nine suspected field cases of African horsesickness while virus isolation was successfully performed 
on eight of these cases. 

Keywords: African horsesickness virus, equine encephalosis virus, reverse transcription polymerase 
chain reaction 

INTRODUCTION 

African horsesickness (AHS) is enzootic in sub
Saharan Africa. The disease has a high mortality rate 
(70-95 %) (Coetzer & Erasmus 1994a) and when it 
occurs in areas outside Africa it usually results in 
many losses (Mcintosh 1958) . The aetiological agent 
is African horsesickness virus (AHSV), a member of 
the Orbivirus genus of the family Reoviridae. The vi
rus contains a segmented dsRNA genome consist
ing of ten genes which encode seven structural and 
four non-structural proteins (Oellermann, Els & Eras
mus 1970; Bremer 1976; Huismans & Els 1979; 
Devaney, Kendall & Grubman 1988; Van Staden, The
ron , Grayling, Huismans & Nel 1991; Van Staden & 
Huismans 1991 ; Grubman & Lewis 1992; Laviada, 
Arias & Sanchez-Vizcaino 1993). 
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In an outbreak of AHS the importance of rapid and 
specific detection of AHSV cannot be overestimated. 
The classical techniques of virus detection such as 
virus isolation or intracerebral injection of infant mice, 
take time and may delay the rapid implementation of 
control measures. The use of dot blot and northern 
blot hybridization has been described (Bremer, Huis
mans & van Dijk 1990), but these methods are gen
erally not sensitive enough for the detection of AHSV 
RNA from field samples. Various enzyme linked im
munosorbent assays (ELISAs) have been described 
for the detection of AHSV (Du Plessis, Van Wyn
gaardt & Bremer 1990; Du Plessis, Van Wyngaardt, 
Gerdes & Opperman 1991; Hamblin, Mertens & 
Boned 1991; Hamblin, Mertens, Mellor, Burroughs & 
Crowther 1991; Hamblin, Anderson , Mellor, Graham, 
Mertens & Burroughs 1992; Ranz, Miguet, Anaya, 
Venteo, Cortes, Vela & Sanz 1992; Laviada, Babin, 
Dominguez & Sanchez-Vizcaino 1992). 
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Although rapid, some of these methods lack the sen
sitivity to detect viral antigen in all samples contain
ing detectable amounts of virus. 

In South Africa, members of another Orbivirus sera
group infecting Equidae, namely the equine encepha
losis virus (EEV) serogroup, can create a diagnostic 
problem in the case of an outbreak of AHSV, since ini
tial clinical signs of the two diseases are often confused. 
EEV causes a disease characterized by a high mor
bidity (60--70 %) but a low mortality (5 %) (Coetzer & 
Erasmus 1994b). Rapid discrimination between AHS 
and equine encephalosis is of the utmost importance 
for the introduction of suitable control measures. 

Recently it was shown that horses immunized with 
subunit vaccines consisting of the outer capsid pro
tein VP2 of AHSV serotype 4 (AHSV4) , or ofVP2 in 
combination with two other structural proteins VP5 
andVP7, were protected against challenge with a vir
ulent dose of AHSV4 (Martinez-Torrecuadrada, Diaz
Laviada, Roy, Sanchez, Vela, Sanchez-Vizcaino & 
Casal 1996; Stone-Marschat, Moss, Burrage, Bar
ber, Roy & Laegreid 1996; Roy, Bishop, Howard, 
Aitchison & Erasmus 1996). The use of such subunit 
vaccines, in combination with a rapid sensitive test 
for virus detection to confirm the absence of replica
ting virus, could also benefit the international trans
port of equines. 

The use of the reverse transcription polymerase chain 
reaction (RT-PCR) could address the above men
tioned problem of discriminating between the two 
orbivirus serogroups. Various RT-PCRs have been 
developed for the detection of the AHSV serogroup 
(Zientara, Sailleau, Moulay, Plateau & Cruciere 1993; 
Sakamoto, Punyahotra, Mizukoshi, Ueda, lmagawa, 
Sugiura, Kamada & Fukusho 1994; Stone-Marschat, 
Carville, Skowronek & Laegreid 1994; Zientara, Sail
leau, Moulay & Cruciere 1994; Bremer & Viljoen 1995). 
Differentiation of the group of serotypes comprising 
AHSV1 , AHSV3, AHSV6 and AHSV8 and different 
serotypes AHSV2, AHSV4, AHSV5, AHSV7 and 
AHSV9 was also possible by restriction length poly
morphism analysis of the group-specific RT-PCR 
product (Zientara eta/. 1993). 

This paper reports on the application of an AHSV 
group-specific RT-PCR based on the NS2 gene (Bre
mer & Viljoen 1995) for the detection of AHSV RNA 
in infected cell cultures and in the blood and organs 
of infected horses. The RT and PCR reactions were 
carried out sequentially in a single tube. The sensi
tivity of the RT-PCR in infected cell cultures was 
determined. 

MATERIALS AND METHODS 

Cells and virus 

All virus stocks were obtained from Dr B.J. Erasmus 
of Onderstepoort Biological Products. AHSV stocks 
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consisted of cell cultures infected with virulent strains 
of AHSV serotypes that had been passaged two or 
three times in mouse brain , plaque purified twice in 
VERO cell cultures and then passaged once or twice 
in BHK or CER cell cultures. The EEV serotypes were 
plaque purified once or twice in VERO cell cultures 
and cultivated in CER or VERO cell cultures. 

Virus isolation 

Virus was usually isolated from horse blood by seed
ing monolayer VERO cell cultures with a 1 0 % (w/v) 
suspension of blood in Eagle's medium or a 10 % 
suspension of macerated organs in buffered lactose 
peptone. After an incubation period of 15 min, the 
cells were washed three to four times in Eagle's 
medium and were then grown in Eagle's medium. The 
medium as well as the buffered lactose peptone 
contained appropriate antibiotics and Fungizone [am
photericin (E.R. Squibb & Sons Inc. , Princeton, NJ)]. 
Cells were monitored daily for cytopathic changes. 
Infant mice were inoculated intracerebrally with ap
propriate volumes of the same suspensions and were 
observed daily for clinical signs. 

Experimental animal 

A horse was injected twice with a lysate containing 
AHSV4 VP2 (produced by recombinant baculovi
ruses in Spodoptera frugiperda cells) before chal
lenge with infective horse blood containing 105 TCID 
AHSV4 (0,69 x 105 plaque forming units (PFU) (Roy 
eta/. 1996). 

Samples 

Blood samples were collected in heparinized tubes 
from the jugular vein. In general, 1 mQ volumes were 
transferred to Eppendorf tubes and plasma was 
separated from the blood cells by low speed centrifu
gation (500 x g) and removed . RNA was then ex
tracted directly from the packed blood cells. Alterna
tively, blood cells were stored at - 20 oc or -70 oc 
before RNA was extracted. Samples from organs 
were stored at either 4 oc or -20 oc before RNA ex
traction. 

RNA extraction 

The acid-phenol-chloroform method (Chomczynski 
& Sacchi 1987) was used for the extraction of total 
RNA from infected CER cell cultures and from blood 
and organs. For RNA extraction from samples ob
tained from horses, a suspension was usually made 
of approximately 300 J.lg of organ material or of the 
blood cell pellet contained in 1 mQ blood, in 500 J.lQ 
solution D (4 M guanidium thiocyanate, 25 mM so
dium citrate, pH 7 , 0,5% sarkosyl and 0 ,1 M B
mercapto ethanol). Thereafter, 50 J.lQ of 2 M sodium 
acetate (pH 4), 500 J.lQ water saturated phenol and 
100 J.lQ chloroform:isoamyl alcohol (49:1) were added. 



After centrifugation (18 000 x g for 15 min) , the RNA 
in the supernatant fluid was precipitated with isopro
panol. In certain instances 10-20 J..Lg glycogen was 
added. The pellets were washed in 75% ethanol and 
resuspended in distilled pyrogen-free water. In some 
instances a second extraction was carried out on 
samples to ensure that all inhibitory substances were 
removed. 

Primer design 

Primers based on sequences contained in conserved 
regions of the AHSV NS2 gene (Bremer et at. 1990) 
as previously described (Bremer & Viljoen 1995) con
sisted of the following sequences: 

5'-TGGeAeGAAGAeATG (position 699-713) 

and 

5'- eTeTeATeGeeAATG (position 929-915). 

These were used for both eDNA synthesis and sub
sequent PeR. 

RT-PCR analysis 

Total extracted RNA resuspended in distilled pyro
gen-free water, was added to 50 ng of each primer 
and the volume was adjusted to 5 J..l ~ with distilled 
pyrogen-free water. The sample was heated for 3 min 
at 96 oe and cooled rapidly on ice. A 5 J..l ~ volume of 
a mixture containing 1 0 U M-MLV reverse transcrip
tase (RT) (Promega), 2 x M-MLV buffer and 10 mM 
of each dNTP and approximately 25 U human pla
cental RNase inhibitor (Amersham) was added. Sam
ples were incubated at 37 oe for 45 min. Some sam
ples were incubated at 95 oe for 5 min to denature 
the RT (Sellner, eoelen & MacKenzie 1992). 

PeR (Saiki , Scharf, Faloona, Mullis, Horn, Erlich & 
Arnheim 1985) was carried out by adding 40 J..l ~ of a 
mixture containing 2 U thermostable DNA polymer
ase (Dynazyme™, Finnzymes) , 1,2 x Dynazyme 
buffer and 200 J..IM of each dNTP to each sample. The 
reaction was carried out in a Perkin Elmer 9600 PeR 
machine using the following conditions: 96 oe for 
3 min, followed by 40 cycles of 96 oe for 20 s, 57 oe 
for 30 s and 72 oe for 30 s. The RT-PeR am pi icons 
were analyzed by agarose gel electrophoresis. 

Southern blot hybridization 

The amplified DNA products were analyzed by elec
trophoresis on 1 ,5% agarose gels and were visual
ized by ethidium bromide staining and UV irradiation. 
Southern blot analysis was carried out using slightly 
modified standard procedures (Ausubel , Brent, King
ston, Moore, Seidman , Smith & Struhl 1987) . DNA 
was transferred to a Zeta-Probe membrane in 0,4 M 
NaOH using a RED-EVAe vacuum blot apparatus 
(Hoefer, San Francisco). The membrane was wash
ed in 2 x SSe (0,3 M Nael, 0,03 M sodium citrate, 
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pH 7) and exposed to microwaves for 2 ,5 min 
(850 W). Prehybridization was carried out in 50% 
formamide, 5 X sse, 5 X Denhardt's solution , 0,05 M 
sodium phosphate buffer pH 6,8, 1 % sodium dodecyl 
sulphate (SDS) and 0,25 mg/m~ herring or salmon 
sperm DNA at 42 oe for 1-16 h and hybridization was 
carried out at the same temperature in 50% forma
mide, 4 X Denhardt's solution, 4 X sse, 0,05 M so
dium phosphate buffer pH 6,8 and 10% dextran sul
phate, 0,25 mg/m~ salmon or herring sperm DNA. 
Blots were washed 4 X 15 min in 0,1 X SSe and 0,1 % 
SDS at 65 oe. The probe used consisted of the Ge
tailed full length AHSV3 NS2 gene excised from the 
Pst 1 site of the plasmid Bluescribe into which the 
gene had been ligated after it had been excised from 
the original clone (Bremer et at. 1990). The NS2 gene 
was separated from the plasmid by agarose gel elec
trophoresis , purified and labelled with 32P [Multi
prime TM random priming labelling system (Amers
ham)]. The labelled probes on average contained 
0,5-4 x 107 cpm 32P. 

RESULTS 

Serogroup reactivity 

To determine whether the amplification strategy 
could differentiate between the AHSV and EEV sera
groups, total RNA was extracted from virus infected 
or uninfected eER cells and the respective RNA 
samples were then subjected to RT-PeR. Amplicons 
were analyzed by agarose gel electrophoresis (Fig. 
1A) and Southern blot hybridization (Fig. 1 B) as de
scribed above. 

A 230 bp amplicon was obtained from RNA extracted 
from all nine AHSV serotypes respectively, but not 
from RNA extracted from the seven EEV serotypes 
or the negative control samples. Additional bands 
(smaller or larger than 230 bp) were observed in 
some samples (e.g . Fig. 1A: eER control and EEV 
serotype Bryanston), but these were shown to be 
non-specific by Southern blot hybridization (Fig . 1 B) . 
An EEV serogroup specific RT-PeR has not been 
developed and the presence of EEV RNA in the dif
ferent samples was verified by agarose gel electro
phoresis. A typical electrophoretic profile, similar to 
that obtained by Viljoen & Huismans (1989) repre
senting the ten dsRNA segments, was identified for 
each serotype (result not shown) . In order to ensure 
that the lack of RT-PeR products in the different EEV 
samples was not due to the presence of inhibiting 
substances, duplicate RNA samples were prepared 
of each serotype. To one of each, a sample consist
ing of 2 ng total RNA extracted from AHSV3 infected 
cells, was added as internal control. RT-PeR was 
carried out and a product of 230 bp was observed in 
each each sample containing AHSV, indicating that 
the RT-PeR conditions were appropriate. In both the 
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AHSV serotypes EEV serotypes 

2 3 4 5 6 7 8 9 M, N c Br Ca Ga Ka Ky La Po 
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FIG. 1 Specificity of the RT-PCR. RT-PCR was performed on RNA extracted from CER cells infected with the nine different AHSV 
serotypes as well as the seven EEV serotypes respectively, as well as from uninfected cells. Products were analyzed by elec
trophoresis in an ethidium bromide stained 1 ,5 % agarose gel (A) . DNA was transferred to Zeta-Probe membranes and analyzed 
by Southern blot hybridization using a 32P-Iabelled NS2 gene specific probe. The autoradiogram (B) indicates the results 
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Samples in (A) and (B) are RT-PCR products obtained from total RNA extracted from AHSV serotypes 1- 9 as indicated, uninfected 
CER cells (C), and EEV serotypes Bryanston (Br), Cascara (Ca) , Gamil (Ga), Kaalplaas (Ka) , Kyalami (Ky) , Langeberg (La), 
Potchefstroom (Po) . A control in which the template is replaced by water (N) is also included. M, is the DNA size marker consist
ing of 32P-Iabelled Hint 1 digested pAT153 

Fig. 1 C indicates RT-PCR products obtained from duplicate samples of RNA extracted from uninfected CER cells, or from CER 
cells infected with the different EEV serotypes in the absence (Br, Ca, Ga, Ka, Ky, La, Po, Neg.) or presence of AHSV RNA (Br 
+ AHSV, Ca + AHSV, Ga + AHSV, Ka + AHSV, Ky + AHSV, La+ AHSV, Po + AHSV, Neg. + AHSV) as indicated. Products were 
analyzed as described in (A) . M, comprises Hint 1 digested pAT153. The sizes of DNA fragments are indicated on the right 



Kaalplaas samples a replicon of approximately 400 
bp was observed. A faint band of the same size was 
also present on the gel shown in Fig. 1 A, although 
not clearly visible in the photograph. Southern blot 
hybridization indicated that the product was not 
AHSV specific (Fig . 1 B). 

Sensitivity of RT-PCR 

The sensitivity of the RT-PCR was determined by ex
tracting RNA from samples taken from a dilution 
series made of AHSV3 infected CER cell culture 
material containing 2 x 105 PFU. RNA was extracted 
from 100 j.lQ of each dilution, and RNA contained in 
1/4 of the purified product was analyzed by RT-PCR. 
RT-PCR was carried out on each sample and the am
plified DNA products were analyzed by agarose gel 
electrophoresis and Southern blot hybridization. The 
lowest dilution at which a faint band was visible on 
an ethidium· bromide stained agarose gel was from 
a suspension containing 0,2 PFU/mQ, representative 
of 0,005 PFU in total. The specificity of the DNA prod
uct was indicated by Southern blot hybridization 
(Fig . 2) . 

Detection of viral RNA in infected horses 

Experimentally infected horse 

Although challenge with a lethal dose of virus does 
not exactly simulate natural infection taking place in 
a field situation, it was of interest to determine the 
interval during which AHSV RNA could be detected 
in a challenged horse that had been protected by 
immunization with a subunit vaccine.ln short, a horse 
was injected with approximately 5 J.lg of AHSV4 VP2 
(produced by recombinant baculoviruses) and chal
lenged with viru lent AHSV4 as described (Roy eta/. 
1996) . Blood samples were collected at regular in
tervals and no virus could be isolated from blood 
samples for a period of 12 d post challenge. RT-PCR 
was carried out on total RNA extracted from blood 
samples taken at weeks 3, 4, 6, 10, 14, 18, 22, 26 
and 30 as described in Materials and methods. RT
PCR RNA was usually extracted shortly after the 
sample had been taken and RT-PCR was carried out 
to determine whether AHSV RNA could be detected. 
After Southern blot hybridization, a positive signal 
was obtained in samples taken at weeks 3, 4, 6, 10, 
14, 18 and 22. RNA samples were stored at -20 °C. 
After investigating the sample taken at 30 weeks post 
challenge, RT-PCR was again carried out simultane
ously on samples taken at weeks 18, 22, 26 and 30. 
RT-PCR amplicons were analyzed by agarose gel 
electrophoresis followed by Southern blot hybridiza
tion . AHSV RNA could be detected up to at least 22 
weeks post challenge (Fig. 3). It is not clear why the 
signal obtained from the blood sample taken at 18 
weeks post infection was weaker than that obtained 
at week 22. 
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FIG. 2 Analysis of the sensitivity of RT-PCR. RT-PCR was car
ried out on samples of RNA extracted from a dilution se
ries of an AHSV infected cell culture containing 2 x 1 05 

PFU/me. Analysis was performed as described in Fig . 1. 
The autoradiogram contains RT-PCR products represent
ing 0,0005 PFU and 0,005 PFU, AHSV3 RNA positive 
control, 32P-Iabelled Hinf 1 digested pAT153 (sizes of frag
ments indicated on the left of the figure) and a negative 
control in which water replaced the template (Neg.) 
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FIG. 3 RT-PCR detection of AHSV RNA in a horse which had 
been challenged with a lethal dose of AHSV serotype 4, 
after immunization with baculovirus recombinant VP2 
subunit vaccine. Samples were collected at different inter
vals after challenge. RNA was extracted and subjected to 
RT-PCR. Analysis of products was performed as described 
in Fig. 1. Samples represented in the autoradiogram are 
32P labelled Hinf 1 digested pAT153 (M,) (sizes of frag
ments are indicated on the left) , RT-PCR products of a 
control in which water replaced the template (Neg.}, RNA 
extracted from blood taken at 18, 22, 26 and 30 weeks after 
challenge respectively, and of total RNA e~racted from 
AHSV3 infected CER cells (Pos.) 

Field cases 

Spleen or lung samples of nine suspected AHS field 
cases were analyzed for the presence of viral RNA. 
In seven unvaccinated horses and in one horse vac
cinated 2 weeks before death, virus was detected by 
both virus isolation and RT-PCR.In horse 31/96, last 
vaccinated in 1994 [using the vaccine strains of sera
types 1, 3 and 4 (26.09.94) followed by the vaccine 
strain of serotype 5 (27.12.94)], no virus was de
tected by virus isolation but the presence of viral RNA 
was shown by RT-PCR. In eight of these cases, RT
PCR products were visible after analysis by agarose 
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TABLE 1 Comparison of virus isolation and RT-PCR for the de
tection of AHSV 

Date of Number Date of last Virus RT-PCR 
sample vaccination isolationa 

08.02.96 7/96 23.01.96 + + 
08.02.96 8/96 - Not vaccTn~ated + + 
16.02.96 16/96 Not vaccinated + + 
18.02.96 21 /96 Not vaccinated + + 
22.02.96 24/96 Not vaccinated + + 
28.02.96 31 /96 27.12.94 - + 
14.03.96 49/96 Not vaccinated + + 
19.03.96 54/96 Not vaccinated + + 
19.03.96 55/96 Not vaccinated + + 

a An organ suspension of each sample was injected intracere
brally into infant mice brain and also used to infect cell cultures 

Lymph nodes 
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FIG. 4 RT-PCR detection of AHSV RNA in different organs from 
a necropsy of an infected horse. The RT-PCR products 
were analyzed as described in Fig.1 .The autoradiogram 
represents RT-PCR products obtained from RNA extracted 
from the different organs of a suspected AHS field case 
as indicated, as well as from the spleen of a horse which 
had been injected with AHSV (Pos.) . ln the negative con
trol water was used as template in the RT-PCR (Neg.) 

gel electrophoresis. The RT-PCR product obtained 
from horse 55/96 was only detected after Southern 
blot hybridization. 

Furthermore, we wanted to determine whether AHSV 
RNA could be detected in other organs of horse 
31/96. Viral RNA could be detected in all the organs 
tested (Fig. 4) . The autoradiogram indicated that most 
amplicons were obtained from RNA extracted from 
the spleen , lung, liver and heart. Slightly less 
amplicons were obtained from the kidney and the 
cervical lymph node and the least amplicons from the 
bronchial and mesenteric lymph nodes. 

DISCUSSION 

The rapid specific detection of AHSV by means of 
RT-PCR would allow the quick introduction of suit
able control measures to limit the spread of AHS. 
Various group-specific RT-PCR procedures based on 
AHSV genes encoding proteins VP3 (Sakamoto et 
a/. 1994), VP7 (Zientara et at. 1993; 1994) and NS2 
(Bremer & Viljoen 1995; Stone-Marschat et at. 1994) 
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have already been described. We have adapted a 
previously described NS2 gene-based AHSV RT
PCR (Bremer & Viljoen 1995). The procedure was 
evaluated to determine its suitability as a routine di
agnostic procedure by applying it to samples ob
tained from infected cell cultures and from infected 
horses. 

The described RT-PCR followed by analysis of prod
ucts by agarose gel electrophoresis could provide a 
result within approximately 7 h after initiation of RNA 
extraction. The specificity of products could be de
termined by Southern blot hybridization with in an 
additional 24 h. This period of time is significantly 
shorter than virus isolation which often takes up to 
2 weeks. 

As a result of the incidence of two different equine 
orbiviral diseases in southern Africa, all known mem
bers of the two different equine orbiviral serogroups 
had to be tested by RT-PCR. We clearly indicated that 
the procedure has the potential to be used as a rou
tine diagnostic test for AHSV in samples from regions 
where both diseases are enzootic, because all of the 
nine known AHSV serotypes, but none of the seven 
known EEV serotypes were detected. Previously, 
RNA of one EEV serotype was included as a control 
in an AHSV specific RT-PCR (Stone-Marschat et at. 
1994). This is the first study in which all the different 
known EEV serotypes were included. 

The RT-PCR should detect low amounts of virus in 
order to be acceptable for the certification of virus
free samples for quarantine purposes. We were able 
to detect RNA representing as little as 0,005 PFU of 
virus in infected cell cultures. This is more sensitive 
than the group-specific AHSV RT-PCR based on the 
AHSVVP 3 gene, which could detect 10°-101 TCID50 
(Sakamoto et at. 1994) without the use of an AHSV 
specific probe. A RT-PCR in which chemiluminescent 
label was incorporated into PCR products derived 
from bluetongue virus (BTV) RNA was described in 
which 1 ,6 x 102 PFU/mQ of BTV in semen could be 
detected (Akita, Glenn, Castro & Osburn 1993). 

AHSV RNA could be detected by RT-PCR followed 
by Southern blot hybridization for at least 22 weeks 
post challenge in a blood sample from a horse im
munized with recombinant AHSVVP2. No virus could 
be isolated from this horse for a period of 12 d post 
challenge. A fraction of the AHSV particles could be 
present in the form of non-infectious core-like par
ticles which is detectable by RT-PCR but not by vi
rus isolation. Brewer & Maclachlan (1992) observed 
that BTV particles associated with ruminant eryth
rocytes, often resembled viral cores, which lack the 
outer capsid proteins required for the infection of 
mammalian cells. This was suggested as the reason 
for the detection of BTV RNA in blood samples from 
infected calves by RT-PCR followed by enzyme
linked immunosorbent assay (ELISA) up to 20 weeks 



post infection while virus could only be isolated for a 
period of 2-8 weeks post infection. It was suggested 
that the detection of BTV RNA was linked to the life 
span of the bovine erythrocyte (Brewer & Maclach
lan 1992; Maclachlan, Nunamaker, Katz, Sawyer, 
Akita, Osburn & Tabachnick 1994). 

The RT-PCR could detect viral RNA in the lung and 
spleen of horse 31/96 (Table 1) from which no virus 
could be isolated. The level of neutralizing antibod
ies induced by vaccination, was probably too low to 
protect the horse against natural infection after such 
an extended period (14 months post vaccination), re
sulting in the death of the horse. 

Samples from various organs of horse 31/96 were 
investigated by RT-PCR as shown in Fig. 4. Virus 
isolation was attempted only from the lung and the 
spleen of this horse. Samples from organs other than 
the lung and spleen could therefore be sent as speci
mens for laboratory analysis. ELISA results indicated 
the that the antigen concentration was the highest 
in the spleen, although considerable quantities of 
virus were contained in the heart, lung and liver (Hamb
lin et at. 1992). 

The RT-PCR described in this paper can be used in 
the routine laboratory diagnosis of AHSV. It also has 
the potential to be used in the epidemiology of the 
disease for the detection of virus in reservoirs and 
vectors of the virus. 
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