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I 
SUMMARY 

Studies were performed on two types of infection of teleost 

fish where viruses have been observed by electron microscopy: 

erythrocytic infections in the Atlantic Cod (Gadus morhua) and 

the Common Blenny (Blennius hp olis) and lymphcystis disease., 

Searches were made for new, isolations of these infections Ja 

British coastal waters and on shores chiefly in the vicinity of 

Plymouth and Aberystwyth. In the absence of disease symptoms, 

the blood of fish was, screened for the presence of viral incl- 

usion bodies by standard haematological methods. 

PEN in cod was found in the North Sea-. and in the Celtic Sea 

off southern Eire, thus extending the previous distribution data 

from the Atlantic-coastal waters. of North America. The blenny 

infection was also found in new sites on shores in the vicin- 

ity of Plymouth. Moreover, the cytology of these infections- 

was as had been previously described. 

Collection data for the PEN infections showed an inverses; - 

relationship of infection incidence-with age for cod sample 

populations but no correlation was found for blenny sample 

populations. In addition, no external disease symptoms were 

observed in either type of infection. 

Concerning the recognition of the blenny infection, 

observations from maintaining blennies suggested the length 

of the natural infection might be inversely related to temp- 

erature; non-experimental longevities are quoted in this connect- 

ion. The degree of infection in individual fish was estimated 

by light microscopy and the estimates for both erythrocytic 

infections cover the range 1-60% infection. 



z 
Attempts were made to propagate the viruses in vitro using 

fish cell and organ cultures. Primary cell cultures were origin- 

ated from tissues of the Blenny, Flounder, Plaice and Dab using 

the protocol in the literature for marine fish cell culture. 

Vigorous cell outgrowth was observed in the flounder cultures 

and in these the time to confluence was only 3-5 days. However, 

established secondary cultures could not be derived from tissues 

of either species. Plaice and dab cultures were used for virus 

inoculation but the virus from the blenny infection and lympho- 

cystis virus could not be propagated. 

, 
Organ cultures were set up using skin blocks from the 

Flounder. With tris-buffered maintenance medium such cultures 

maintained histological integrity for 15 days. However, one - 

trial inoculation with lymphocystis virus showed no-integration 

or multiplication of the virus in the tissue. 

In connection with attempts to induce the blenny infection, 

the. effect of high temperature-in the Blenny was investigated. 

The infection was not induced over a9 day holding period 
but 

lytic effects on the erythrocyte nuclei were observed. The effect 

of the drug acetylphenylhydrazine (APH) in the Blenny was also 

investigated with the aim of reproducing its reported action of 

anaemia induction and ensuing erythropoiesis. Marked anaemia 

was produced but not erythropoiesis. However, this result could 

not nesessarily be interpreted as the effect of APH alone. 

The viruses were identified and characterized with emphasis 

on their mophology, using ultrathin sectioning, negative staining 

and shadowing methods. It was concluded that the virus from the 

Blenny and lymphocystis virus conform to the structural measure- 

ments in the literature but negative staining indicated that both 

viruses display unique core structures. These are discussed in 

the light of the knowledge of other DNA virus cores. The position 
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of these viruses is further considered with respect to their 

classification in the virus family Iridoviridae. 

i 
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INTRODUCTION 

(1) Fish Diseases 

Observations of fish diseases manifested as tumours have 

been made since mediaeval times as Mawdesley-Thomas (1972) pointed 

out and the aetiology of fish tumours has recently received atten- 

tion. To date, diseases in fish are knorm to be caused by a whole 

range of organisms and interest has grown in the diseases of 

economic fish on account of the heavy mortalities that can accom- 

pany disease (Amlacher, 1970; Roberts & Shepherd, 1974). This has. 

been. particularly true of the fish viral diseases and the modern 

study of fish virolofZ has grown up over the list twenty years, 

starting with the first isolation of a fish virus in 1957. ' 

Recent reviews of the subject in English by Wolf (1966 & 1972) 

have contributed to a wider dissemination of the literature than 

formerly by the reviews in German (Schaperclaus, 1969). Wolf (1976) 

more recently reviewed fish viral diseases in North America and 

research at one of the most active laboratories, the Eastern Fish 

Disease Laboratory, U. S. A. The progress that this subject has made 

can be judged from the remarks of-Wolf (1976) that "the fish viruses 

have moved from a position of being scientific oddities to one of 

being recognised by virologists as part of a continuum of animal 

viruses". 

The diseases of both marine and freshwater fish where viral 

aetiology has been firmly established are summarized 
(Table 1). 

It is seen that all the causative viruses, with the exception of 

the virus of IPN, are classifiable within the main groups of animal 

viruses; thus 3 rhabdoviruses, 1-iridovirus, 2 herpesviruses and 

one possible reovirus are listed. In addition there are many fish 

viruses reported by electron microscopy where viral isolations have 

not been performed. 
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Table 1: The. diseases in teleost fish where viral aetiology kaa 

been established, 

DISEASE FISH PRINCIPAL' 
gIRUS REFERENCE SYMPTOMS 

Infectious Oncorhynchus Necrosis Rhabdo- Amend, Yasutake 
Haematopoietic nerka , of kidney & Mead'(1969) 
Necrosis Sockeye & pancreas 
(IHN) Salmon) 

Spring Cyprinus Peritoni- Rhabdo- Fijan et al. 
Viraemia of carpio tis, (1971)- 
Carp (SVC) The' Carp) enteritis, 

haemorrhage 
& oedema 

Viral Salmo Renal'& Rhabdo- Zwillenberg, 
Haemorrhagic airdneri visceral Jensen & 
Septicaemia (Rainbow haemorrhage Zwillenberg 
(VHS) trout) (1965) 

Infectious Rainbow Pancreatic Re*- Moss & Cravell 
Pancreatic trout & necrosis atypical (1966) 
Necrosis many 
(IPN) salmonids 

Lymphocystis 96 species Skin' Irido- Wolf, Gravell 

Disease of marine to nodules & & Malsberger 
fresh water tumours (1966) 
fish 

Channel Catfish Ictalurus Oedema & Herpes- Fijan, Wellborn 
Disease unctatus necrosis & Naftel (1970) 
(CCD) (Channel of kidneys 

Catfish) & other 
viscera 

"Winthrop Rainbow Darkening, Herpes- Wolf (1976) 

Rainbow Trout Trout exophthal- 
Disease" miau 

haemorrhages, 

anaemia, & 

oedema 
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Research investigations of fish viruses require much the same . 

methodology as for other animal viruses. Tissue culture methods 

are used widely and cultured cells have largely replaced experi- 

mental fish hosts for virus propagation though the latter are 

required for pathogenicity trials and immunological studies. Several 

established fish tissue culture lines are available and these are 

propagated in the temperature range of 15-29°C, reflecting a 

ceiling temperature for cultured fish cells naturally lower than 

that for cultured mammalian cells. Although most isolated fish 

viruses have been propagated in cultured fish cells, it has been 

shown that fish viruses can exhibit a wide host range in tissue 

culture. Thus Clark and Soriano (1974) showed that the viruses of 

VHS, SVC & flfl were replicated in a variety of reptilian and mammal- 

ian cell lines e. g. WI-38 (human) and BIiK 21 (hamster) and the temp- 

erature optima of these viruses in mammalian cells were the same as 

. those . in poikilothermic vertebrate cells. Likewise, viruses of 

honeothermic mammals exhibit a wide host range in tissue culture and 

it has been shown that one fish cell line can support growth of 10 

out of 13 such viruses (Solis & Mora, 1970). 

Recent expansion of knowledge on fish viruses has taken place 

in different geographical centres reflecting the widespread practice 

of fish farming and stocking in many different countries. SVC in 

Carp was first investigated by Fijan"in Yugoslavia (Fijan et al., 

1971), the principal viral diseases of salmonid fish have been 

researched since 1957 in the U. S. A. and the range of diseases in 

C 

farmed trout has been investigated in Denmark (Christensen, 1972; 

Jirgensen, 1972). 

I 
At present the number of isolations of viruses from freshwater 

fish exceeds that from marine fish, reflecting the greater ease of 

sampling the freshwater environment and the greater resources 
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directed to the serious virus diseases of economic freshwater fish. 

However, as Sindernann (1969) has pointed out, 'there exist very 

large gaps in the knowledge of the natural diseases of marine 

organisms, including fish and their virus diseases, particularly 

concerning the role of disease in the overall ecoloMr of marine. 

communities. 

The area of study in this thesis is confined to three virus 

infections in marine fish. The first is lymphocystis disease with 

proven viral aetiology which is associated with clear disease 

symptoms (Table 1). Lymphocystis is studied here in marine flat- 

fish hosts viz. the Plaice (Pleuronectes platessa), the Plounder 

(P. flesus)'and the Dab (Limanda limanda). The other two are 

infections of blood erythrocytes, which elicit no external disease 

symptoms and concerning which the viral aetiology is not proven. 

The second is Pisoine, Erythrocytic Necrosis (PEN), reported in a 

variety of marine fish and studied herein the Cod (Gadus morhua) 

and the third is a similar but distinct infection in the Common 

Blenny (Blennius pholis) termed simply 'the blenriy infection'. 

The general biology of the fish hosts will be described briefly 

and the different types of pathology seen in diseased fish outlined, 

prior to giving a detailed account of the diseases and infections 

under study. 

ý' 

(2) Biolotry of marine fish hosts 

2(a) The Common Blenny 

The Common Blenn; - or Shanny is an intertidal shore fish of 

length up to 15 cm with green skin blotched with black (Plate lb). 

The arrangement of internal organs for identification is shown in 

Fig. 1. 

Its habitat. is the rock pools and streams of rocky shores and 

it feeds on barnacles encrusting the rocks as well as polychaete 
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Plate 1 

(b) Part of the cod catch on RV 'Explorer", 1st December 1975- 

(a) The Common Blenriy, a large male from a rocky shore collection. 

i S 

r' 



a 

b 




























































































































































































































































































































































































































