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Epizootological studies on the prevalence of infectious pancreatic necrosis (IPN) in Bulgarian trout 
farms were carried out between 1993 and 2000. Whole alevin or organ homogenates (pyloric caeca, 
spleen, kidneys, brains) of rainbow trouts with typical clinical signs of IPN were virologically inves-
tigated. Eight field IPN viral strains were isolated on indicatory cell cultures RTG-2, BF-2 and  EPC 
identified by means of the neutralization test and the indirect fluorescent antibody test. The compari-
sions to reference antisera and hyperimmune sera obtained by us showed that six viral isolates be-
longed to the Sp serotype whereas the other two −−−− to the Ab serotype of the IPN virus. 
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INTRODUCTION 

The intensification of rainbow trout breed-
ing, the extensive exchange of eggs and  
fry fish among  trout farms and their im-
port from other coutries are real precondi-
tions for the appearance and spreading of 
infectious pancreatic necrosis (IPN) in the 
rainbow trout populations in our country. 

The reported data (Wolf et al., 1960; 
Malsberger and Cerini, 1963) evidenced 
the viral etiology of the disease. The etio-
logical agent (IPN virus) belongs to the 
Birnaviridae family (Dobos and Roberts, 
1983). The isolates show several antigenic 
differences and belong to three serotypes: 
Sp, Ab and VR 299 (Dorson and Torchy, 
1981; Ahne et al., 1989; Melby et al.,
1994; Hill and Way, 1995). 

 

The diagnostic studies for detection of 
the IPN virus are based on direct isolation 
in indicatory cell cultures followed by 
serological identification (Jorgensen, 
1974; Swanson and Gillespie, 1981; 
Agius et al., 1982; Hill and Way, 1995). 

The impact of the IPN virus on Bul-
garian fish breeding industry is suggested 
by sporadic epizootological and clinical 
observations, but it is not detected by reli-
able virological methods. 

The importance of the problem for 
trout breeding and the need of screening 
surveys in order to depict the epizo-
otological status in our country necessi-
tated the performance of the present stud-
ies. 
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MATERIALS AND METHODS 

Extent of studies 

Epizootological and virological studies of 
154 pathological specimens (whole alevin 
or organ homogenates of pyloric caeca, 
spleen, kidneys and brains) of rainbow 
trouts with typical clinical signs, originat-
ing  from trout farms located in different 
regions of the country, were carried out. 

Cell cultures 

Stable cell culture lines RTG-2, EPC and 
BF-2 were used. The cells were cultivated 
on a synthetic nutrient medium Eagle 
MEM supplemented with 10% foetal calf 
serum and antibiotics at 25 oC. 

Viral strains 

In the comparative studies, three referent 
IPN viral strains (2 from the Sp serotype 
and 1 from the Ab serotype) obtained 
from the National Reference Laboratory 
of Fish Diseases, Padua, Italy, were in-
cluded. 

In cross-over serological studies, a 
heterologous strain of the trout viral 
haemorrhagic septicaemia virus (VHS-F1)
was also used. 

Hyperimmune sera 

Specific anti IPN-Sp and anti IPN-Ab sera 
were obtained following hyperimmuniza-
tion of rabbits with the referent strains 
following a specific schedule (Jorgensen, 
1974). 

The specificity and activity of ob-
tained hyperimmune sera (HIS) were 
tested by titration in neutralization test 
(NT) performed with homologous viruses. 

Isolation and cultivation 

Cell cultures (24−−−−48 h) with a well-
formed monolayer, inoculated with virus-

containing material and left for adsorption 
at 14 oC for 60 min were used for infec-
tion. A maintenance nutrient medium sup-
plemented with 2% foetal calf serum was 
added and cell cultures were incubated at 
14 oC. They were daily monitored for the 
development of a characteristic cytopathic 
effect (CPE) for 7−−−−10 days. When the 
result was negative, a second blind pas-
sage was made and the CPE was exam-
ined again. 

Identification of viral isolates in cell  
cultures 

The investigation and identification of 
isolates was done according to the proce-
dures of the NT (Hill and Way, 1995). Six 
isolates homologous to the reference IPN-
Sp viral strain (Sm/93; Is/99; Is/3; Is/4; 
Is/5 and Is/6) and two isolates, homolo-
gous to the reference IPN-Ab viral strain 
(Sm/00 and  Sm/02) were included in the 
experiments. The presence and the loca-
tion of IPN viral antigen in infected cell 
cultures was performed by the indirect 
fluorescent antibody test (IFAT) (Jorgen-
sen, 1974). For comparative studies, re-
agents prepared by us and standard kits 
(Bio−X, Belgium) were utilized. 

RESULTS AND DISCUSSION 

After the virological studies on pathologi-
cal specimens of fingerling trouts originat-
ing from trout farms in various regions of 
the country, 8 viral strains were isolated. 

The early changes in cell cultures EPC 
were observed 48 and 72 hours after the 
infection with pathological material, as 
compared to non-infected EPC cell cul-
tures  (Fig. 1 and 2). Infected cells lost 
their characteristic fusiform shape. The 
CPE was characterized by the appearance 
of enlarged, rounded “luminous” cells 
(Fig 3a), that were transformed into clus-
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ters of big balloon-like cells (Fig. 3b). By 
hours 96−−−−120, a significant part of the 
monolayer was affected and there were 
several microscope fields with partial loss 
of destructed monolayer. 

The infectious titres of isolated strains 
during the primary isolation were between 
105..5 and 105..6  mean tissue culture infec-
tive doses (TCID50)/cm3. After 8−−−−10 pas-
sages of isolated strains, their infectious 
titres increased up to 107..6 and 108..2  

TCID50/cm3.
The isolation of IPN virus from patho-

logical specimens upon sensitive cell cul-

tures and the observation of a characteris-
tic CPE as one stage of the diagnostic 
observations enabled obtaining of com-
parative data from cultivation of our iso-
lates and the referent IPN viral strains. 
The results  did not show any significant 
dfifference with respect to the sensitivity 
of used cell cultures, the CPE features and 
the obtained infectious titres. 

The testing of 8 viral isolates by the 
NT using a referent anti IPN-Sp serum in 
a 1:100 dilution revealed that in 6 isolates, 
the neutralization index varied between lg 
3.25 and lg 5.1. The neutralization  indexes  

Fig. 3. EPC cell culture 72 hours after infection with an IPN strain (Sm/02 isolate). Enlarged, 
rounded “luminous” cells are observed (A), transformed into clusters of big balloon-like cells 
(arrows) (B). Magnification ×125. 
 

Fig. 1. Stable EPC cell line. Control non-in-
fected tissue. Magnification ×125. 
 

Fig. 2. Stable EPC cell line 48 hours after in-
fection with an IPN viral strain (Sm/02 isolate). 
Part of infected cells lose their characteristic 
fusiform shape (arrows). Magnification ×125. 
 



Detection of infectious pancreatic necrosis (IPN) virus in rainbow trouts in Bulgaria  

BJVM, 7, No 2 132

Table 1. Neutralization index in IPN viral strains 

Hyperimmune sera 

Viral strains 
IPN-Sp 

(reference) 

IPN-Sp  
(isolate  
Sm/99) 

IPN-Ab 
(reference) 

IPN-Ab     
(isolate 
Sm/02) 

VHS-F1
(reference) 

IPN-Sp 
reference 

5.10 3.95 0.12 0.65 −

IPN-Sp 
isolate Sm/93 

3.25 2.75 0.12 0.30 −

IPN-Sp 
Isolate/99 

4.50 3.25 0.30 0.60 −

IPN-Ab 
reference 

0.16 0.12 4.80 3.75 −

IPN-Ab 
isolate Sm/02 

0.65 0.60 4.15 3.50 −

VHS-F1
reference 

− − − − 3.35 

 

Table 2. Comparative studies for detection of IPN viral antigen in infected cell cultures by 
the indirect fluorescent antibody test 

Hyperimmune sera 

Viral strains 
IPN-Sp 

(reference) 

IPN-Sp 
(isolate/ 

99) 

IPN-Ab 
(reference) 

IPN-Ab     
(isolate 
Sm/02) 

VHS-F1
(reference) 

Controls 
of cell 

cultures 
IPN-Sp 
reference + + −−−− −−−− −−−− −−−−

IPN-Sp 
isolate /99 + + −−−− −−−− −−−− −−−−

IPN-Ab 
reference −−−− −−−− + + −−−− −−−−

IPN-Ab 
isolate Sm/02 −−−− −−−− + + −−−− −−−−

VHS-F1

reference −−−− −−−− −−−− −−−− + −−−−
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in the other 2 isolates were lower than 1 
(0.675 and 0.12 respectively). The same 
reaction with the referent IPN-Ab serum 
yielded neutralization indexes of lg 4.15 
and lg 4.75 against those 2 isolates and 
values under 1 for the other 6 isolates 
(Table 1).  

The neutralization titre of our hy-
perimmune sera was not significantly dif-
ferent from those of referent ones. The 
studies with homologous viral strains via 
the NT procedure showed neutralization 
titres of sera of lg 3.45 and lg 2.85 respec-
tively. 

Our investigations confirmed the high 
sensitivity and specificity of reaction, es-
pecially in the cross-over virus neutraliza-
tion studies. The data supported antigenic 
identity of the 6 field isolates with the 
referent IPN-Sp strain whereas the other 2 
isolates were antigenically identical with 
the IPN-Ab serotype. 

The appearance of CPE and the im-
munofluorescence (IF) of infected cell 
cultures successively followed revealed 
that preparations treated with referent 
IPN-Sp and IPN-Ab antisera yielded a 
specific luminescence only in cell cul-

tures, infected with homologous viral 
strains, in comparison with the non-
infected EPC  cell cultures (Table 2). In 
cell cultures, infected with the reference 
IPN-Sp and IPN-Ab strains and treated 
with the respective antisera, specifically 
luminous perinuclear granules were ob-
served 10−−−−12 hours after the inoculation. 
They were clearly distinguished from the 
adjacent red-brown normal cells (Fig. 4). 
By hour 24, a distinct granular IF was 
observed in the citoplasm of affected 
cells, whose extent by hour 48 was about 
50−−−−60% of cellular monolayer (Fig. 5 and 
6). By hour 72−−−−96, an intense IF of cito-
plasm was visible as well as formation of 
clusters of fluorescent cells while the nu-
clei of infected cells were always negative 
(Fig. 7). After the 120th hour, the intensity 
and the number of fluorescent cells de-
creased considerably as a result of cellular 
monolayer destruction. 

The comparative studies of cell cul-
tures, infected with the heterologous F1
strain of viral haemorrhagic septicaemia, 
did not manifest IF after the treatment 
with either anti IPN-Sp or IPN-Ab sera. 

Fig. 4. Stable EPC cell line 10 hours after 
infection with an IPN viral strain (Sm/02 iso-
late). A weak perinuclear fluorescence is visi-
ble (arrow). Magnification ×400. 

Fig. 5. Stable EPC cell line 24 hours after 
infection with an IPN viral strain (Sm/02 
isolate). A perinuclear fluorescence with 
single fluorescent granules is present (ar-
rows). Magnification ×400. 
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The control preparations were also nega-
tive. 

The comparisons between reference 
and our HIS performed via the IFAT 
showed an identical sensitivity but lower 
titres of our HIS. It allowed us to assume 
that the HIS obtained by us were specific 
and could therefore be used for diagnos-
tics of IPN in rainbow trouts via the IFAT 
and NT. At the same time it should be 
emphasized that obtaining specific HIS 
with high titres is particularly important 
for the successful preparation of diagnos-
tic tests. 

The data of our studies confirm the 
opinions of Jorgensen (1974), Swanson 
and Gillespie (1981) and Ahne (1989) that 
the NT and the IFAT were appropriate 
and widely used tests for viral infection 
diagnostics in fish pathology. At the same 
time, they underline the dependence of 
those laboratory diagnostic methods upon 
the specificity and the titre of used hy-
perimmune sera and conjugates. 

The virological investigations of diag-
nostic specimens from different trout 
farms evidenced the distribution of the 
IPN virus in our country. The number of 

analysed samples do not permit however a 
complete evaluation of the epizootological 
status in our fish farms. 

Considering the opportunity that per-
manently infected with IPN trout farms 
could occur, there is a need of develop-
ment and implementation of a system of 
epizootological control and steps for limi-
tation of IPN infection. 

CONCLUSIONS 

The virological investigations of diagnos-
tic specimens from various trout farms via 
the neutralization test and the indirect 
fluorescent antibody test resulted in iden-
tification of 8 field isolates of infectious 
pancreatic necrosis (IPN) virus in rainbow 
trouts: 6 IPN-Sp and 2 IPN-Ab isolates.  

The reagents prepared by us, showed a 
high sensitivity and specificity in the NT 
and the IFAT, similar to that of commer-
cial kits. They could be successfully used 
for identification of IPN virus isolated in 
cell cultures when performing diagnostic 
and screening studies. 

Fig. 6. Stable EPC cell line 48 hours after 
infection with an IPN viral strain (Sm/02 
isolate). Cell clusters with granular cyto-
plasmic fluorescence are visible (arrow). 
Magnification ×400. 

Fig. 7. Stable EPC cell line 72 hours after 
infection with an IPN viral strain (Sm/02 
isolate). A strong cytoplasmic fluorescence in 
cell clusters is observable (arrows). Magnifi-
cation ×400. 
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