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SUMMARY

Experimental oral infection of common carp (C.
carpio L.) fish was carried out via stomach tube
with 2 local positive samples of Spring Viraemia
of Carp Virus (SVCV) at water temperaturc 141
2°C. Investigation of the pathogenesis of SVCV
to common carp (C. carpio L.) revealed that virus
was detected in gills at the 3rd day post infection.
and in the internal organs onc week post infcc-
tion. Clinical and post mortem examination of ex-
perimentally infected fish were recorded. The
established infection was confirmed using mono-
clonal antibodies against SVCV by dot ELISA
technique and electron microscopy. Histopatho-
logical picture of the experimentally infected
common carp (C. carpio L.) showed severc

changes in gills, liver and intestine.
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INTRODUCTION

Cyprinid fish are exotic breeds of fish that were
introduced to Egypt with the expansion of the
aquaculture projects (FAO, 2002). It is ideal for

rearing under intensification conditions (Muir &

" Roberts; 1982), and widely used in aquatic re-

search projects (ICLARM, 1986).

Rhabdoviruses constitulc onc of the most patho-
genic viruses affecting carp cultures from which
Spring Viremia of Carp Virus (SVCV) is a pre-
dominant member (Wolf, 1988, Ahne et al,
2002, and Siwicki et al., 2003). The virions are
bullet shape approximately 100 nm long and 50
nm wide, contain lipid envelope remain stable for
at least 14 days at temperatures ranging from -80
to 5°C and grew optimally at lcmperature 15°C in
cultures of epithelioma papulosum cyprinid

(EPC) cells (Mork et al., 2004).
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The discase caused by the SVCV is termed the
spring viraemia of carp. It is widely spread in Eu-
ropean carp culture where it causes significant
morbidity and mortality. The discase was desig-
nated a notifiable disease by the Office Interna-
tional Epizooties (OIE) (Ahne et al., 2002).

The ecopathology of the SVC infection is princi-
pally related to water quality. management char-
acteristics, fish age, season and walter temperature
(Ortega. et al., 1995). Pesticides that may con-
taminate the water as result of the agriculture run
off found to have a role in the replication of the
SVCV in the aquatic environment (Cossarini &
Hattenberger, 1988). Blood sucking insects as
leeches and carp louse serve as mechanical vec-
tors for the virus (Ahne et al., 2002). Over-
crowdness, long transportation, rough handling
and stress increase susceptibility to infection with
SVCV (Ahne, et al., 2002). The young carp are
morc susceptible to infection than adult ones but
the development of clinical picture appears main-
ly in carp above one ycar old (Ghittino et al.,
1980, Ortega et al., 1993). Elevated levels of cor-
licosteroids as a result of stress are considered the
important factors render the fish more susceptible

to SVC infection.

Walter temperature and season are of major influ-
ence on disease occurrence. Water lemperature
within 10-20°C resulted in the development of
neutralizing antibodies to SVCV in 2-8 weeks
(Ahne, 1986). Sanders, et al., 2003, developed a
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pathogen model using zebra fish (Danio rerio)
study the effect of two different water tempey,
ture (20 - 24, and 15°C) on infection with Svey
Mortalities rcached more than 50% in fish reargg
at lower water temperatures and clinical SigNS be.
came cvident after 7 days post infection. Al i,
Europe, the disease exhibited its high mortaligje,
and clinical signs at water temperature 10-17°¢,

typically in spring (Ahne et al.. 2002).

The clinical signs recorded to such a disease are
lethargy, reduced appetite. signs of skin irritation,
ulceration: extensive skin hemorrhages leading 1o
osmoregulation function failure and impairmen
in the skin functions and in late stages of the dis-
case, the fish cecase feeding and dead (Roberts,
1994, Way ct al., 2003). SVCV was associated
with asymptomalic cases were recorded in starry
flounder (platichthys stellatus) collected during
viral survey of fishes in USA (Mork et al., 2004).
Post mortem picture of the discase manifested by
increase amount of fluids in body cavities. inflam-
mation in the swim bladder, generalized changes
in all internal organs which ranges from inflam-

mation to degeneration.

Characterization of the SVCV was performed us-
ing electron microscopy, serum neutralization
test, immunoflurescence test, and nucleotide s
quence analysis (Betts, et al., 2003). Identification
of SVCV using combined RT-PCR and nested
PCR is now added to the current confirmatory d"
agnostic methods (Koutna et al., 2003). ELISA
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and antigen capture ELISA found to be highly
specific assay for diagnosis of SVCV (Mourton, e:
al.. 1990).

In Egypt the prevalence of SVC discase in C.
carpio L. fish was reported (Ibrahem, 2002). The
present study focus on the pathogenesis of SVCV

in experimental model.
MATERIALS AND METHODS

1- Fish used for experimental work:
Ninety apparently healthy common carp (cy-
prinus carpio L.) with body weight range from
50-70 gm were obtained from semi - intensive
fish farm at Giza governorate. The fish divided
in 6 glass aquaria supplied by dechlorinated
tap water, and electric acrators to maintain a
level of 6.5 +0.2 mg/l, pH value of 7.1
+0.1and a hardness of 150mg/l as calcium car-
bonate. The fish left for adaptation for 2 weeks
before the start of the experiments. Water was
changed twice a week during the time of the
experiments. The fish were maintained on
feeding rate of 3% of body weight / day using
commercial diet containing 30% protein ac-
cording to (Jauncy and Ross 1982). The first
four aquariums contained 15 fish and werce
used for viral inoculation; the last 2 aquariums
contained 15 fish each and were held as con-
trol. The temperature was adjusted at 14 £2°C
through out the experiment. Random samples

from the original fish lot were examined using
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dot ELISA after the 2 weeks acclimatization,
to check that fish were free from SVCV infec-
tion.

2- Source of SVCV:

Two captured antigens were supplied by Dr.
Mai, D, Ibrahem, department of fish discase
and management; and were detected from nat-
urally infected C. carpio fish by Dot ELISA
~ technique and were demonstrated by negative
transmission Electron microscopy.

3- Monoclonal antibodies against SVCV:
Lyophilized SVC- perox for fish ELISA and
IFA was obtained from cypress diagnostics
(Leuven-Belgium) and was reconstituted with
the buffer upon usage. -

4. Clinical and post-mortem examination of
experimentally infected fish:

The experimentally infected fish were exam-
ined daily, mortalitics were recorded, clinical
abnormalitics such as external skin hemor-
rhages, tail or finrot, exophthalmia, ascitis or
prolapsed vent. Behavioral and clinical abnor-
malities were documented. The fish were dis-
sccted under aseptic conditions: examined for
any post mortem abnormalitics such as swim
bladder inflammation, enteritis, "ascetic fluids
or changes in liver, spleen and Kkidney accord-
ing 1o (Noga, 1996). Infected fish were ob-

served up o 20 days post infection.
5- Sample collection:

The samples were collected from one day post

infection for 20 days as follows: Gills were
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collected separately in sterile cryo- tubes. the
internal organs. namely, spleen, liver and kid-
ney as will as brain were collectively collected
in sterile cryo-tubes. The samples were divid-
ed to 2 parts, one part was kept in -70°C for
the virological techniques, the second part was
fixed in 10% buffered neutral formalin solu-
tion for histopathological examination.
6- Sample preparation for virological exami-
nation;
The preparation of samples was carried out ac-
cording to Hetrick (1989) as follows: The tis-
suc sample homogenate «was prepared- by
grinding the samples with one ml of PBS 7.2
and a considerable amount of sterile sand, fol-
lowed by three cyclgs.of freezing and thawing
for 30 minutes. @he; homggenate ‘was then
clarified by centrifugation at.3000.rpm for {5
min. and the supernatant was collected in ster-
ile vial and incubated!with penicillin, strepto-
mycin 500pg / ml. + 25pug / ml. nystatin .then
keptin - 70°C till used.
7- Dot ELISA Techniqugs i yty, -
This assay was carried qut as described by
Way et al., (2003) :,
8- Electron microscopy:
It was performed according to Mork el al..
(2004) on Dot ELISA positive samples.
9-Histopathological examination:
For histopathological examination tissue samples
were taken from gills, liver, spleen, and intes-

tine of common carp fish, The samples were

lixed in 10% buffered neutral formalin solu-
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tion, processed by standard paraffin methog,
sectioned at 4-5 um and finally staineg Wi,
Haematoxylin and Eosin stain (Bancrof( ¢ al

1996).

Experiments and results

Experiment (1):Experimental infection of ¢y,
mon carp (C. carpio) fish by the local isolaes,
Sixty C. carpio fish were divided 10 4 aquariy 4
15 fish for cach, they were kept with out feeding
for 24 hrs, then experimentally infected with (he
0.5 ml of the captured antigens of SVCV using ,
stomach tube (measuring 21) gage according 19
Mahmoud (1996), 2 aquaria cach contain 15 fish
were held as control. The water temperature was
adjusted to 14+2°C through out the experiment.

The fish were visually inspected for any behay-
ioral abnormaliticsy gross lesions and mortalities.
Samples were collected daily for 20 days from
fish by scarifying 2 fish from infected groups and
onc from the control group and examined exter-
nally and internally. organ sumples were divided
10 2 parts: (irsv! for virological examination.
The sccond part was for histopathological exami-
nation.

The results:

No mortalities were recorded in the first 2 day>
in the 3rd day, 2 infected fish dicd without show:
ing any specific clinical signs, some Behaviord!
abnormalities as nervous manifestation, speed)

swimming, fighting and signs of espiraton

V('.I.Mcd.J..GIm.VoI.54.No.4(200G)
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distress were noticed. On the 7th day post infec-
tion. the infected carp showed petichaeal hemor-
thages on the surface of the skin especially at the
e of caudal peduncle (Fig.la), in other exam-
ined fish, ulcers on the dorsal surface were com-
mon (Fig.1b). At the 15 day post infection, ab-

dominal distention, skin ulcers, and increased

‘rable (1): Clinical, post-mortem, behavioral changes and mortalities of ex

C. carpio fish with SVCV.

areas of skin hemorrhages were observed. Inter-
nally, examination revealed hemorrhagic patches
on the swim bladder as well as black discolora-
tion on the internal abdominal muscle (Fig.lc).
Mortalities reached 25 % (7 fish out of 28 fish) in

the last 5 days from the observation time as

shown in Table (1).

perimentally infected

Time
Ist week

Abnormalities

2nd week 3rd week

mortalities

In the 3rd day death of 2% fish

25 % mortalitics

————

Behavioral &
clinical signs

" Nervous manifestation as s

peedy in swimming and fighting, signs of

respiratory distress.

P.M. changes No Lesions

Abdominal distention,
skin ulcers, and in-
creased arcas of skin
hemorrhages and in-
flammation of the swim
bladder.

Skin hemorrhages,

tail and fin rot.

Experiment (2): Virological examination of ex-

perimentally infected C. carpio fish with

SVCV:
a- Dot ELISA test:

The samples collected from the experimental-

ly infected and control fish were collected dai-

ly as follows: gills were collected scparately,

brain and internal organs were collected to-
ples were prepared for virolog-

ntioned before and the

gether, the sam
ical examination as me
techniques of Dot ELISA was carried oul.

Vet. M(-d.J..Glza.Vol.54.No.4(2006)

b- Electron microscopy:
Positive samples by Dot ELISA lest were sub-

jected to negative transmission electron mi-

croscopy for further identification.

The results:

a- Results of Dot ELISA test:
The use of Dot ELISA technique revealed
that, positive detection of SVCV antigens from
gill tissue at 3rd day post infection while the

brain and internal organs were negative.
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At Tth day. till the end of the experiment. the anliZens Were detected in all examuned organs g P

Table (2): Results of Dot ELISA test.

—
Time
Ist week 2nd week 3rd week
s ——
Gills Negative Positive Positive
Brain + intemal positive positive positive
organs
b- Results of electron microscopy: gill lamellae (Fig-2b). In other cases. the brase.

Bullet shape viral particles measering 100 nm  al blood vessels were severely congesied wii:
lenzth and 50 nm width appeared by negative  (he lamellar tissue showed fusion of the lamele |
transmission electron microscopy (x 30000). by cellular inflammatory reaction (Fig. 2c). |

tFig.2a).

In the liver, both hepatocytes and pancreatic a,

Experiment (3): Pathological examination of nar cells of hepatopancrease showed marked v
experimentally infected C. carpio fish:

*Histopathological sections were tzken from gills.

liver. and intestine of experimentally infected C.

carpio fish according to (Bancroft et al.. 1996).

volation. Some of the examined hepaiocyi

showed eosinophilic intracytoplasmic bods
(Fig.2d). ‘

l 1 [ e i ami 12 w2
The Results: n the intestine, edema in the lamina propn

The histopathological examination revealed that.
the most common lesions were in gills, liver and
inlestine. tinal mucosa showed mononuclear cells Bfi=*

noticed together with mononuclear cells il
tion (Fig.2e). The subepithelial tissue of the &
tion and hyperplastic proliferation of sos
In branchial tissue, lamellar oedema and areas of  ¢Pithelial cells (Fig. 2f).

hemorrhage were noticed between the secondary
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Fig.1: a- Common carp fish (Cypri . . ] '
rhages on the skin (arrbl:v)'ms Carpio L.) experimentally infected with SVC antigen showing. netichial b mor-

b- Common carp fish (Cypri ; . ) , _

the dorsal Suffacc(an:)oliv)"“s Carpio L.) cxperimentally infected with SVC antigen showing dermal ulceration on

¢ %‘:‘":'\3:’: ;';;‘rgdﬁs" (Cyprinus Carpio L.) experimentally infccted with SVC antigen showing hemorrhagic arca.
swim bladder and black discolouration of the internal abdominal surface (arrow).

o pa—
(S LT T d

Fig.2: a- Negative staining technique of electron microscope showing bullet- shape SVC viral particles (arrow).x 30000,

b- Gills of Common carp fish (Cyprinus Carpio L.) experimentally infected with SVC antigen showing severe la-
mellar ocdema (arrow).H&E stain x 400

¢- Gills of Common carp fish (Cyprinus Carpio L.) experimentally infected with SVC antigen showing severe con-
gestion of lamellar blood vessels and fusion of sccondary gill lamellac (arrow).H&E stain x200

d- Liver of Common carp fish (Cyprinus Carpio L.) experimentally infected with SVC antigen showing vacuolar de-
generation of both hepatocytes and pancreatic acinar cell and cosinophilic intracytoplasmic bodies (arrow). H&E
stain x 400

¢- Intestine of Common carp fish (Cyprinus Carpio L.) experimentally infected with SVC antigen showing ocdema
and mononuclear cells infiltration of lamina propria (arrow). H&E stain x200

f- Intestine of Common carp fish (Cyprinus Catpio 1..) experimentally infected with SVC antigen showing hyperpla-
sia of epithelial cells (arrow), and mononuclcar cells infiltration. H&E stain x4(X).

Vet.Med.J..Giza.Vol.54.No.4(2006) 893
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DISCUSSION

Spring viraemia of carpvirus (SVCV ) is from the
specific fish viral agents the infect fishes specifi-

cally family Cyprinidiea.

SVCD was under study due to the following
points: The rearing of susceptible host, the carp
fish. the nitable environmental temperature and
the spring scason, various stress factors under in-
tensification conditions and absence of vaccina-
tion programs against the Spring Viracmia of

Carp discase (SVCD).

In the present study, experimental induction of
SVCD was carried out. Common carp fish (Cypri-
nus Carpio L.) was chosen as a model fish for ex-
perimental work, like others who reported thai
carp fish is a principal host for Rhabdovirus car-
pio group ( Baudouy et al., 1980., Dixon, 1997 ..
Ahne et al.. 2002 and Mork, et al., 2004).

Monitoring the water temperature to be 14 + 2°C
simulating the spring season during the course of
the current experiment is in accordance by most
of the researchers who induced the disease in the
spring season as Ahne, (1986) where he observed
influence of environmental temperature on the
immune response of carp (Cyprinus Carpio L.), at
10°C SVCV persisted 12 weeks in blood of carp
although antibodies were present between 10-
20°C., neutralizing antibodies de ~loped within
2-8 weeks. in addtion 1o Rodak et al., (1993,

894

who noticed a marked effect of ambien l(.‘ll]p\-“
wre on SVCV infection, this was C()rl‘csp‘,,l(lcd
with the dynamics of natural outbreaks of (e diy
case in which if the temperature spring iy colg
the water temperature fluctuates over along po.
od instead of rapidly rising to levels where anyj.
body production is very rapid, and losses cayy
by SVCD are much higher than in years in Wwhich
the risc to summer water lemperatures occyr,
carlier. In High mortalities occur at water temper.
1-17°C typically in spring. At higher

o, infected carp develop humoral anij.

ature ol
lemper:
bodies that can neutralize the spread of virus ang
such fish will develop solid immunity (Ahne, ¢
al., (2002). The influence of environmental tem-
perature on the course of SVCD was sludied,
(Essa et al, 2003), recoreded that gradual cleva:
tion of temperature from 14-18°C induced the
overt SVCD higher (65%) and faster (18-23 days)

in mortalities and development of clinical signs.

The per os infection route was chosen to conduct
the experimental infection because of, first, il
mimic natural mode of infection. Second. the tis-
suc homogenate used contain foreign protein par-
ticles that by injection can cause lissue reaction
and lead to misjudgment for the developed of
clinical picture. The per os roule was previously
used by Ahne (1986), to study the influence of
environmental temperature and infection route "
the immune response of carp (Cyprinus Carpi
L.) to SVCV. Also Dixon, 1997 immunized ¢i/P
fish orally against SVCV by live attenuated vacel

Vet.Med.J..Giza.Vol.54.No.4(2006)


https://v3.camscanner.com/user/download

peand the results were convenient and practical
more than the injection route. Water born route
considered the predominant mode of transmission
of thabdoviridae beside the blood sucking insects

(Ahne et al, 2002 and Pinto et al, 1993).

Characteristic gross lesions namely, skin hemor-
thages (Fig.1a) ascitis and skin ulcers (Fig.| b)
and pale gills were the predominant clinical signs
detected in the present study. These results were
also abserved by Baudoy et al; (1980 a), Baudoy
etal: (1980 b), Ahne et al; (2002) and Way et al:
(2003).

A characteristic nervous manifestation and swim-
ming abnormalities were clearly found like those
reported by Oreshkova et al: (1996) and  Oresh-
kova et al; (1999) who detected the virus most re-
liably in fish brain and gills than in abdominal or-
gans which could explain the clear behavioral

abnormalities seen in this study.

Therapeutic and preventive measures against
SVCV should based on the knowledge of the uctu-
al epizootiological situation, and consequently,
require a specific and sensitive diagnostic meth-
od. Earlier methods for diagnosis of SVC infec-
tion were based on virus isolation and propaga-
tion in cell culure and the detection of specific
antibodies by VN test, application of aforemen-
tioned methods have difficulties including: time
consuming; requirement of laboratory expericnce

and equipments; not suitable for examination ol

Vet.Med.J..Glza.Vol.54.No.4(2006)

large numbers of samples and fish sera and organ
homogenates have a toxic effect on cell culture,
especially in low dilutions. Therefore, in the
present study dot ELISA and electron microsco-
py were used as reccommended by many research-
crs due Lo its sensitivity and accuracy for virus
detection (Rodak et al: (1986), Mourton et al.,
(1990), Roberts (1994), Rowley et al., (2001),
Ahne ct al; (2002) and Koutna et al; (2003) . EL-
ISA and EM are potential methods for rapid diag-
nosis of SVCV: however, recently recombined
RT-PCR and nested PCR are included in the cur-

rent confirmatory diagnostic methods.

Pathological effect induced in the current experi-
mental model revealed marked pathological le-
sions in different organs. The gills showed ocde-
ma, congestion of blood vessels and fusion
between gill lamellae. Such findings were previ-
ously scen by Ahne, (1978) who studied the path-
ogenesis of the virus and reported that SVCV en-
ters through the gills after infection and then to
other internal organs as liver, splecen and kidneys.
This finding also explained the carly detection of
the viral antigen from gill tissue using dot ELI-
SA.

Other histopathological findings including, peti-
chial hemorrhages on the skin, vacuolation of the
hepatocytes and enteritis were most common

findings in the recent study. Although these find-

.ings are not pathognomonic for specific infective

agents, it could be reliable to confirm the diagno-
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sis of the viral antigen either by dot ELISA or
clectron microscoply. In this concern, Roberts.
1989 mentioned that the usual internal signs of
SVCD are peritonitis, enteritis, oedema of the in-
ternal organs and swim bladder inflammation. In
conclusion, the study reports the pathogenesis of

SVCV and its clinical and pathological pictures.
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