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Abstract: For consideration of the contamination of rainbow trout propagation and breeding
centers in Iran to SVC (Spring Viremia of Carp), we prepared tissue samples from gills and
parenchvma’s organs. Samples of paranchymatous organs and gills were taken and prepared
for Molecular and pathological testing by standard methods. Internal wall of air bladder,
kidney, liver, intestinal curves and skeletal muscles of rainbow trout with the symptoms
of disease in these centers and considered the prepared samples by both molecular and
pathological techniques. Thirty six samples had the typical pathological clinical signs and
14 samples were diagnosed positively by PCR method and 1 sample had doubtful result.
The results of this study revealed the frequency of SVC virus in some centers of rainbow
trout propagation and breeding in Tran and therefore, the control and diagnosis of disease is
necessary. This is the first study of the SVC infection in rainbow trout in propagation and
breeding centers in Iran and can be useful for this virus isolation and consideration of the
severity of its disorders.
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INTRODUCTION

Spring Viraemia of Carp is a contagious viral disease of all varieties of common carp and several
other cyprinid species, with very high mortality among infected fishes. High mortality of old age
rainbow trout occwrred on fish farms in the spring and summer seasons, with clinical and typical
symptoms (Wurmner and Peters, 1991). The causative agent, Spring Viremia of Carp Virus (SVCV) or
Rhabdovirus carpio, is a member of the family Rhabdoviridas, genus Vesiculovirus (Wolf, 1988;
Wunner and Peters, 1991). The genome of SVCYV has been shown to consist of single stranded RNA
of approximately 11000 micleotides with negative polarity (Hofmann ez «f., 2002). SVC has been
diagnosed in Great Britain (Bucke and Finlay, 1979) and Spain (Marcotegui ef af., 1972). SVC has been
reported in North. Yugoslavia (Fijan, 1972), Czechoslovakia (Macura ef al., 1973; Tesar~ik ef al.,
1977), Germany (Bachmann and Ahne, 1974), America (Goodwin, 2002), France (Baudouy, 1975),
Hungary, (Bekesi and Szabo, 1977), Common carp (cyprimus carpio) is the main species of fish
affected by SVC. Natural outbreaks have been recorded in pike-perch (Stizosteidon hucioperca), perch
(Perca fluviatilis), pike (Esox lucius), bighead carp (Aristichthys nobilis) (Wunner and Peters, 1991).
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In this study, rate of mortality of old age rainbow trout was detected in the spring and summer
seasons in Iran. Rainbow trout is not very sensitive to the SVCV, A variety of clinical signs and
histopathological changes may be apparent in fishes infected with SVC virus with clinical symptoms
tvpical for acute septicernia. The spleen was enlarged and marbled in appearance. A certain quantity
of red fluid and fibrinous peritonitis were present in the abdominal cavity. The intestinal wall was
oedematous, covered with petechial and diffuse bleedings, the lumen distended, filled with yellow
mucous fluid. Accumulated fibrin caused adhesion of neighbouring organs or their parts. The viscera
were oedematous and petechial haemorrhages occurred in the internal wall of air bladder, kidney, liver,
intestines and skeletal muscles. Clinically manifested diszase of rainbow trout fry caused by
Rhabdovirus carpio was described, as well as pathological changes present in the internal organs in
experimentally infected carp fry. Clinical and pathological signs of SVC have been catalogued oedema
of all internal organs as well as of the wall of swim-bladder (Wunner and Peters, 1991).

MATERIALS AND METHODS

The rescarch samples were selected among rainbow trout with the symptoms of SVC (kidney
swallowing, exophthalmia, general petechiae, bronchi mottling, mouth inflammation, ascites, spotting
bleeding on adipose tissues, preoccular bleeding and coetancous fissures) under perishing between May
2005 and September 2006, from 100 rainbow trout propagation and breeding in 11 provinces and tissue
samples were prepared from gills (bronchi), anterior kidney, liver, spleen, heart, intestine, pancreas and
skeletal muscle. Pathologic samples were stored in saline formalin 10% and suffered from tissue cutting
stage according to histotechnique standard method. PCR samples were stored in ethanol 20% and
transmitted to the Biotechnology (molecular) Laboratory.

RNA Extraction

Viral RNA extraction was done by RNX"* buffer as described by mammifacturer (CinnaGery, Iran).
Briefly, about 1 cubic mm of fish tissue was transferred to 1.5 mL micro tube, then 200 pL. RNX plus
buffer was added. The mixture was incubated for 5 min at room temperature and then 50 uL of
chloroform was added and centrifuged at 12000 rpm for 15 min at 4°C. Total tissue RNA (include viral
RNA) was precipitated by ethanol and then dissolved in 10 uL of diethyl pyrocarbonate treated water
(Kazemi et al., 2004).

Reverse Transcription Reaction

Reverse Transcription (RT) was performed as previously described (Pfeffer, 1998). Briefly,
template RNA (1 pg) was incubated in a 20 puL reaction mixture containing: 40 pico mol of specific
antisense external primer (SVC R 5'-CAC ACT CAT GCT GTA CAG TCT C-3%), 100 unit of
Reverse Transcriptase enzyme (RT) (Fermentas, Lithuania), 20 unit RNasine (Fermentas, Lithuania),
1x RT buffer, 0.2 mM dNTP, for 1 hat 42°C.

PCR Reaction

A nested-PCR was used to amplify a fragment of viral glycoprotein gene. First PCR reaction
mixture was contained 10 uL of synthesized ¢cDNA, 1.5 mM MgCl,, 0.1 mM dNTP, 1X PCR buffer,
40 pico mol each forward and reverse primers (Nest I primers: SYVCF 5°-CCT ACC AAA CAC GAT
GGG TTT G-3" and SVC R 5-CAC ACT CAT GCT GTA CAG TCT C-3, were amplified 445 bp
of viral glycoprotein gene) and 1.25 unit of Tag DNA polymerase (CinnaGen Iran) and was carried out
within 30 cycles of: denaturation at 94°C for 30 sec, annealing at 58°C for 30 sec and extension at 72°C
for 40 sec 1 pL. of PCR product was used as template DNA for second PCR. Second PCR reaction also

264



Asian J. Anim, Vet. Adv., 3 (4): 263-208, 2008

1 2

398 bp

Lane 1: 100 bp DNA ladder marker
Lanio 2: 398 by as PCR product of SYC

Fig. 1. Agarose gel electrophoresis of 100 bp ladder DA size marker and 398 bp PCR product related
to 8V C wirus glycoprotem gene

was done like first PCR within 30 oycles (Mest I primers: SVC2 F 5 -TGC CAC CAA ATT GAC
AAT AAA-3and BVCZ R 5-GTG ATC CAA ATA GAG TGA TTC-3', were amplified 398 bp of
viral glycoprotein gene) (Pherson and Moller, 20000,

Detection of PCR Product
PCE product was electrophoresed on 2% agarose gel (Fig. 1) stained by ethidium bromide and
DINA band was observed by UV light under UV Tranilluminator (Boffey, 1984).

Tissue Preparation for Histological Methods (Tissue Processing)

Tissue from live ormoribund (but not dead), fish or targeted tissue was fzed in 10% formalin and
changed after 24 h Samples prepared in processing set in almost 20 h, then embedded and sectioned
at 5-7 micrometer thickness. Blides were stained by haematoxylin and eosmn (Roberts, 2001 or
Imrmunohistochemical stained (Haghighi ef af |, 2007).

RESULTS AND DISCUSSION

Mortalities of ranbow trout began to first appear in late dMay, when water temperature rose to
12°C. Affected fish gathered at the pond's edges Samples were pathologically and molecularly
considered. Out of 100 tested samples, 36 samples were positive by pathology and 14 samples were
positive by PCR method and 1 sample was doubtful result (Table 10,

Occasionally, positive samples were moribund fish from the water surface. Other external signs
included dark coloration, exophthalmos, abdominal distension and haemorrhages in the anterior eye
chamber. Internally, blood-tnged ascitic fluid was present in the abdominal cavity. The liver was
slightly enlarged, anaemic with petechial haemorrhages (Fig 3) Histopathological examination show ed
that the microarchitecture of the hepatic tissue was almost destroyed (Fig. 2). Small parts of healthy
tissue were visible in certain places, while the remaining tissue was atrophied due to pressure of the
cellular infiltrate. The kidney was congested, cedematous and grey in color. The spleen was enlarged
with the loss of sharp edges. The mtestine was filled with mucous yellowish fhuid.
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Table 1: Sampling of Iranian fisheries fammer and frequency of 3V C virug positive by PCR or pathological methods

Positive

Pathology PCR
Province Sample size Frequenc Percent Frequency Percent
Mazandaran 12 3 25.00 I 833
Ardebil 5 3 60.00 3 60,00
Fars 13 6 46,10 i 7.69
Markazi & 2 33.30 2 33.30
Razavi Khorasan 7 5 71.40 I 14.28
Zanjan 11 6 54.50 1 9.09
Kohkiloeh va B, 13 3 23.07 i 7.69
Ghom 7 1 14.28 1 14.28
Esfahan (Flavarjan) & 1 1.1 (- and +) 0.00
Ghazvin 7 4 57.10 1 14.28
Charmeh va B 10 2 20,00 i 10.00
Total 100 36 36.00 14 14. 00

Fig. 2: The histopathological section of gill, staining with H and E technique fusion in secondary
lamellar and necrotic fossa in rainbow trout with SVC

Fig. 3: Dissection of infected tissue with the typical signs as SVC with oedema of all internal organs
as well as of the wall of swim-bladder and spleen has enlarged and marbled in appearance and
general petechiae, mottling form on bronchi (gills)

The results of this study indicated that the SVC infection can be found in some farms of rainbow
trout breeding in Tran. For the study of pathogenicity and isolation of SVIC virus and the determination
of the severity of disease, the establishment of laboratory with vimus culture equipment is necessary.
The severity of disease was dependant to the prodromal period of disease, body immunological
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resistance of fish, stress and environmental factors related to season, temperature and pH changes
(Ahne, 1975). The respect for hygiene rules, control of disease in fish propagation and breeding
centers, isolation and quarantining of infected fishes or fishes with abnormal behavior has a major role
for the prevention of disease. Of coarse, one of the most important causes of little incidence of disease
and clinical signs is also the weakness of contaminator virus (Haghighi ef af., 2007). Therefore, the
innovation of sensitive and specific techniques for the diagnosis of disease such as PCR is necessary
(OIE, 2006; Naca, 1991). Other techniques such as ELISA and IFAT methods, cell culturing method
on RTG-2, EPC and FHM lines and (VN) test (OIE, 2006). Immunohistochemistry (Haghighi ez ai.,
2007) and direct immunofluorecence (IF) (OIE, 2006) were also used. But, because of the cross
reaction with other viruses, there is the probability of error.

With the use of PCR technique, the virus genome is recognized and even the virus is in the
primary stages of colonization or cellular destruction is occurred caused by cellular damage,
reorganization is possible (Haghighi ez af., 2007).

CONCLUSION

This is the first report of SVC in the farms of rainbow trout breeding and propagation in Iran and
both PCR and pathological techniques are useful for the diagnosis of disease and these methods have
almost perfect agreement.
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