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Abstract

Experimental infection of Oreochromis nifoticus and Cyprinus
carpio with bovine rotavirus  (NCDV) using various routes
(intraperitoneal injection, immersion and per/os) revealed that O.
mifoticus infected by oral route developed skin darkening,
hemorrhages, tucked up abdomen and tail fin rot. Internally,
severe degeneration in the liver, distention of the gall bladder,
inflammation of the intestine and enlargement of the spleen were
observed. Unlike O. nioticus, C. carpio did not show any
characteristic clinical signs except for petechial hemorrhages on the
skin. Redetection of the inoculated virus was carried out from both
types of fish using Latex agglutination test and Antigen capture
ELISA .

Histopathological examination of experimentally inoculated
specimens revealed the presence of degenerative changes in the
hepatocytes, congestion of hepatoportal blood vessels, aggregation
of melanomacrophages, lymphocytes and RBCs in between the
hepatocytes, while the most commaon lesions in the intestine were
the desquamation of the tips of the villi in the intestine.
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INTRODUCTION

Fish culture is a major of investment for commercial ‘production. The expense
of rations and their ingredients constitute the most important factors manipulating the
outcome of fish culture projects especially those of semi-intensive and intensive
nature. The trend to decrease the cost of ration formulation has been directed to
either enhancing the natural food, namely the phyto- and zooplankton, or the use of
animal manure as a source of fish diet (Marcel Huet, 1986, Keiser, et a/. 2005, FAQ,
2007 and Rogers, et a/. 2008).

The application of organic fertilizers as well as the use of agricultural drainage
water or even treated sewage water usually cause drastic deterioration of water

quality parameters leading to elevated levels of ammonia, nitrites and nitrates,
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especially in farms which do not use any sort of biological water filters (Costa et al,
1985, IFC,2007 and Vilaseca,2007).

The intensification of any stressed fish species, is usually connected with
several problems of which infectious diseases caused by differeht types of infectious
agents, take a superior importance (Noga 1996). The investigation of the effect of
viral diseases on different fishes in the subtropics has been ignored partially due to the
usually high water temperature and the very short life-span of fish viruses in the
aquatic environment (Post 1987 and Sudthongkong, ef 2/, 2002). The frequent
occurrence of disease outbreaks among cultured fish and the possibility of subsequent
consumers’ heaith hazards could increase the suspicions of the mixed etiology of
which viruses could play an important rcle particularly due to their immuno-
suppressive biological characters on fish as well as their intracellular habitation that
leads to reduced or absent response to therapeutic mettles (ELLis, 1988 and Webster ,
2004).

The role of the non-specific viral pathogens namely, Rota viruses in the pathogenesis

of fish disease outbreaks is expected because of the frequent deterioration of the

aquatic environment under high organic load, (Nagiub et a/, 1997 and El-Shafai, et &/,

2004). Therefore, this study was planned to fulfill the following objectives:

» Investigation of the histo-pathological lesions in different experimentally inoculated
fish organs.

« Demonstration of the viral particles in experimentally inoculated fish in the target

organs through electron microscopic examination.

MATERIALS AND METHODS

Fish used in experimental studies

A total number of 240 apparently healthy specimens (120 O. niloticus and 120
C. carpio L) were used in the inoculation experiments. O. nioticus were obtained from
private fish farm, Khaliobia Governorate 100-150 g and 12-15 cm, respectively. C
carpio were gbtained from the Central Laboratory for Aquacuiture Research, Abbassa,
Sharkia Governorate with a body weight and length range of 150- 200 g and 15-20
cm, respectively. The fish were acclimatized in twelve glass aquaria with dimensions of
40x 30x80 cm filled with chlorine-free tap water under experimental conditions (pH
7.8, DO 6.5 mg/L, total hardness 190 mg/L as CaCO;, total alkalinity 117 mg /L as
CaC0Q;. Water temperature was maintained at 22 + 2°C. A locally produced fish diet
containing the principal nutritional requirements for tilapia and carp according to

Jauncy and Ross (1982) was used for feeding the fish throughout the experiments.
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Experimentai design

The experimental fishes in each species were divided into 4 groups of 10
fish each. Prior to the experiment, fish were acclimatized to the environmental
conditions for 7-10 days. Feeding was stopped two days before the start of the
experiment. Random samples of the experimental fish were sacrificed. Intestinal
scraps and intestinal contents were tested virologically by Antigen capture-ELISA
to ensure their negativity for rotavirus.
the Adaptation, cultivation, propagation and titration of bovine rotavirus NCDV strain
was done on tissue culture (Monuz et a, 1994), (.the virus titer was 1X10°). The first
groups of O. nifoticus & C. carpio were experimentally infected with Nebraske calf
diarrhea virus (NCDV) through intra-peritoneal inoculation, while the second group
was experimentally infected through immersion method. The third group was infected
orally. A parallel 4" group was maintained in a virus free environment. The duration of
the experiment was 7 days. The experiment in each group of both fish types was
carried out in triplicate as shown in table (1)
Table 1. Route, dose and Rotavirus titer in experimentally incculated fishNile tilapia

and common carp.

Virus
Route of Water
Type of fish. ) . Dose titer/infection
inoculation temperature
dose
LP 0.2m/fish 1X10® 22 +2°C
Immersion Mixed with 1X10° 22 +2°C
O. niloticus
Per/os Mixed with food 1X10° 22 + 2°C
Control - ) 22 £ 2°C
LP 0.2m/fish 1X10° 22 4 2°C
Mixed with
_ Immersion 1X10° 22 £ 2°C
C carpio water
Per/os Mixed with food 1X10° 22 £ 2°C
Control } ) 22 £ 2°C

Clinical and post mortem examination of experimentally inoculated fishes
Clinical examination of experimentally inoculated fish was carried out
according to the methods described by Amlacher (1970).
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Sampling
The tissue samples, i.e., liver, spleen, and intestine, were collected from recently dead
experimentally infected fish and then from all the fish at the end of experimental
period (7 days). The collected samples were divided into three portions, for virological
examination samples were collected and stored in sterile cryotubes at - 80 °C as stated
by Hetrick (1989). The samples were used for latex agglutination and Antigen
capture-ELISA

For histopathological examination tissue samples were fixed in 10% buffered
neutral formalin solution, processed by standard paraffin methods, sectioned at 4-5 um
and finally stained with Haematoxylin and Eosin stain as reported by {Bancroft et al.,
1996), For electron microscopy, intestinal samples that were positive for the the Latex
agglutination and Antigen capture-ELISA tests were further identified using the
negative transmission electron microscopy technique according to Ellis and Daniels
(1988) using Electron microscope (JEOL100C). Aust pty Ltd, Dee why, New Sourth
Wales.
Antibodies against NCDV strain
Polyclonal antibody to rotavirus:
A reference titrated polyclonal antibody against bovine rotavirus was used in a dilution
of 1/20 as working dilution
Monoclonal antibody to Rotavirus:
The Map used in a dilution of 1/20 as working dilution. Both types of antibodies were
used for the Antigen captures ELISA technigue.
Latex agglutination kits .

Rotazyme latex agglutination kit was used. (Bio Merieux, France.),
according to Nagiub et al, (1997).
Antigen captures ELISA
It was performed according to Marzouk et al., (1991).

RESULTS

Experimental infection of Oreochromis nitolicus and Cyprinus carpio fishes
with bovine rotavirus (NCDV) using different routes

The signs recorded in O. nioticus were manifested by skin darkening, hemorrhages,
tucked up abdomen especially in orally-inoculated fish (Figs. 1 and 2). Severe
degenerative changes in the liver, distended gall bladder and enlarged spleen with
inflamed distended intestine were the characteristic postmortem findings (Fig. 3) in
O.nifoticus. C. carpio showed only some petechial hemorrhages on the skin. The morbidity,
mortality and case fatality rates are shown in Table (2).
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Table 2. Rate and percent morbidity, mortality and case fatality in experimentally

inoculated fish.
Route Of Number Morbldlty Mortahty Case fatallty
Type of fish . lati ¢ fish
noculation | OFMISR | pate | % |Rate| % | Rate | %
I.P 30 0 0 0 0 0 0
Immersion 30 8 1267 8 |267]| 88 100
O, nfloticus
Per/os 30 23 | 7671 23 | 76,7 | 23/23 | 100
Control 30 0 0 0 0 0 0
LP 30 0 0 0 0 0 0
Immersion 30 0] 0 0 0 0 0]
C. carpio
Per/os 30 0 0 0 0 0 0
Control 30 0 0 0 | 0 0 0

Detection of the bovine rotavirus (NCDV) antigen in the experimentally
infected O. niloticus and C. carpio L.

Results of viral antigens detection using latex agglutination test and Antigen capture
ELISA for rotavirus are shown in Tables (3 and 4).

Table 3. Rate and percentages of rotavirus in infected fishes by latex agglutination

test.
Number of Water ; o o-f Latex agglutination
Type of fish inoctfation test
fish temperature
+ ve %
30 20+ 2°C 1P 0 0
30 20 + 2°C Immersion 0 0
O. nilotcus 30 20 + 2°C Per/os 3 3
30 20 + 2°C Lp 0 0
30 20 + 2°C Control 0 0
30 20 + 2°C Immersion 0 0
C. carpio 30 20 + 2°C Perfos 3 3
30 20 + 2°C Control 0 0
Total 240 - - 6 0.25%
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Table 4. Rate and percentage of rotavirus in infected fishes by Antigen capture ELISA,

Type of fish Number of | Water Rouite of | Antigen  caplture
fish femperature inoculation £ ve %
30 20 £ 2°C LP 0 0
30 20 = 2°C Immersion 0 0
O. nilpticus
30 20 £ 2°C Per/os 3 3
30 20 + 2°C control - -
30 20 £ 2°%C LP 0 0
30 20 £ 2°C Immersion 0 0
C.carpio
30 20 + 2°C Per/os 3 3
30 20 £ 2°C control - -
Total 240 - - 6 0.25%

The histopathological resuits
A- Histopathological examination of 0. niloticus inoculated with bovine
rotavirus through different routs:

The results of histopathological examination of orally-infected O. niloticus
revealed the presence of tissue alterations. The intestine had necrosis and sloughing
of the epithelial tips of the intestinal villi together with complete destruction and
necrosis of the epithelial lining. Hyperplasia of the mucosal associated lymphoid tissue
in the submucosa 72 hr post infection was noticed. The Liver showed vacuolation of
the hepatocytes and pyknasis of their nuclei and focal areas of mononuclear celii
infiltration around the hepatoportal blood vessels. In other cases focal aggregations of
the melanophores in the hepatic tissue were noticed. Marked swelling of the
pancreatic duct epithelium and melanophores aggregations in the area of hepatic
pancreas were seen after 3 days of oral infection by bovine rotavirus. The spleen
showed severe congestion of the splenic ellipsoids, lymphoid depletion and
melanophore aggregations around the blood vessels, fragmentation of
metanomacrophage centers was common at this stage.

B- Histopathological examination of (. carpio inoculated with bovine
rotavirus by different routs:

Histopathological changes one day post oral inoculation in C. carpio showed vacuolar
degeneration of the hepatocytes where the cytoplasm of the cells appeared -with
unstained vacuoles with nearly compression of the hepatic sinusoids. Congestion of
the hepatoportal biood vessels was prominent with focal area of necrosis in
hepatopancreas. The hepatopancreas showed focal areas of vacuolation and necrosis,
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hemorrhage and hymphocytic infiltration. Abnormal structures an eosinophilic material
was noticeable in the hepatic tissue surrounded with a large number of lymphocyte,
edema and hemorrhage. The spleen showed congestion of the splenic ellipsoids and
deposition of golden brown pigments along the splenic tissue (melanin and hemosidrin
pigments). Large sized homogenous eosinophilic material was observed in the splenic
tissue.

In the third day, the liver suffered from diffuse areas of necrosis in the hepatic
tissue with complete destruction of the hepatopancreas. The necrotic tissue showed
RBCs aggregation and hymphocytic aggregation. Severe congestion of the splenic
ellipsoids and red pulp with prominent lymphocytic depletion were observed,
especially, in the subcapsular region with hemosiderin deposition along the splenic
tissue. Prominent intra epithelial aggregation of melanophores was found in the
intestine. The melanophores appeared either between the epithelial cells of the
intestinal villi in lamina propria or in the peri-glandular region. Prominent goblet cells
activation and areas of the intestinal epithelium showed destruction and sloughing of
the epithelial cells into the lumen.

The electron microscopy results

Intestinal tissue and content from those positive ELISA samples were also
subjected to electron microscopic examination using the negative transmission
electron microscopy technigue .The results showed typical round rotavirus particles as
shown in Fig (4).

Fig. 1. O. niloticus suffering from Skin darkening.
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Fig. 2. O. niloticus suffering from hemorrhages tail and fin rot and tucked up

abdomen.

Fig. 3. O. niloticus suffering from severe degenerative changes in liver, and distended
gall bladder.

Fig. 4. Positive result for rotavirus by negative transmission electron microscope.
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DISCUSSION

The results of experimental infection indicated that the oral route was the most
common route of infection where the morbidity and mortality rates were 76.7 %, 76.7
%, respectively, producing a case fatality of 100%. The immersion route resulted in
morbidity, mortality and case fatality of 26.7%, 26.7% and 100%, respectively,
making it the second maost effective route of infection. After intra peritoneal
inoculation, . ndloticus apparently normal and did not show any abnormal
manifestation throughout the experimental observation time (7 days). This suggests
that the intra peritoneal route may not be a suitable one for infection. In C carpio L.,
the results of experimental infection indicated the complete absence of clinical sings
and / or mortality among the experimental fish. The results of latex agglutination test
and Antigen capture ELISA (Tables 6 and 7), indicated that 3% of orally infected O.
nilotcius and C. carpio L. were positive for antigen virus detection. The orally infected
0. niloticus showed some clinical manifestation and deaths where C, carpio L. did not
show any changes. It could be attributed to some extent to the difference in sensitivity
of O. nifoticus and C. carpio L. to Bovine rotavirus. The low percentage of viral antigen
detection may also indicate the lack of susceptibility for Bovine rotavirus €. carpio L.
as they just passed the virus. This may also explain the low percentage of viral
antigen detection in these samples. These results are supported by the findings of
(Mcaltister 1979, Samal ef a/, 1990, lupiani et &/, 1994, XU et a/, 2000).

The investigation of tissue alterations in body organs and tissues could be an
important aid for diagnosis of infectious diseases. From this point of view,
experimentally inoculated fish were subjected to histopathological examinations.

Histopathological investigation of the intestine and other visceral organs in O.
nifoticus indicated the presence of necrosis and sloughing of the epithelial tips of the
intestinal villi with complete necrosis of the epithelial lining and hyperplasia of the
mucosal associated lymphoid tissue in the submucosa. These results go parallel with
Holmes (1988) and Jiang and Ahne (1989} where the findings of their observation
were shortening and fusion of the villi with intestinal epithelial damage. The lymphoid
activation in the mucosal associated lymphoid tissue could be due to the tissue
reaction against viral infection. On the other hand, the lymphoid depletion was
observed in the intestine and spleen of both  O. nioticus and C. carpio infected with
bovine rotavirus although no clinical signs are reported in C.carpio fis experimentally
infected with rotavirus. More or less similar results were reported with Roberts (2001),
who stated that most of the viral diseases cause lymphocytic reaction, plasma cell
activation as well as lymphoid hyperpiasia.
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Hepatic alterations in both O. niloticus and C. carpio infected with bovine
rotavirus varied from vacuolation of hepatocytes and pyknosis of their nuclei with focal
area of mononuclear cells infiltration around the hepato-portal blood vessels and
swelling of pancreatic duct epithelium to complete necrosis of the hepatic cells and
hepatopancreas in a focal manner. These findings are in agreement with those of
Jiang and Ahne, {1989), who studied the aqua-reovirus infection in some marine fish
species and clarified that the hepatic tissue in case of such infection showed focal
hypertrophy of the liver and multifocal hepatocellular necrosis. The hepatic affection in
such cases was a constant finding in ali the examined fish.

The spteen showed severe congestion of splenic ellipsoids, lymphoid
depletion and melancphores aggregations around the blood capillaries and
fragmentation of melanomacrophage centers. These findings indicate that the virus
showed clinical manifestations in O. niocticus associated with histopathological
changes in target organs (Intestine and liver). Such changes suggest that an acute
clinical disease could be awaited. The failure to detect characteristic clinical signs in
experimentally infected fish with presence of some histopathological alteration of
target cells in C. carpio L. indicated that the virus could produce a more or less sub-
clinica! infection (Marzouk ef af, 1991, Naguib ef a/, 1997). This could be attributed
to the regular use of organic fertilizers in some fish culture facilities to enhance the
growth of phyto- and zooplankton, the main components of natural fish food. The
presence of these bacterial crganisms is not of specific pathogenic significance to the
fish, but their presence in water could indicate the intimate relationship with the
enteric viruses of bovine or even human origin which could be traced in fish and so
play an important role in the epizootiology of such viruses. Saha et a/, 1999. The
detection of Bovine rotavirus in the examined fish may be a dangerous signal to the
role of fish under culturing conditions comprising periodical use of animal manure or
those exposed to sewage pollution as vehicles to disseminate the different human and
animal important viruses among aquatic environment and consequently re-infection to

animals and man.
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