


PRINCIPAL VIRAL DISEASES OF FISHES

-

- Diseases caused by viruses and the economic losses are

e —‘becomlng lncreas1ngly-|mportant In the aquaculture

_=-_-——->—As_|s_J<nown antibiotics and chemotherapeutic drugs are not
effective. against viruses (although they are used to prevent
secondary infections).

» Therefore, PROTECTION is the most important in viral infections.

UVIRAL DISEASES IN FISH

Acute and subacute diseases which are characterized bx i

diseases, W l
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= o Gillamellar: Schizamoeba salmonis, Ichthyobodo necatur,
Lymphocystis, IPN

3.Lesions: Bacteria (Vibrio sp.), Fungi (Saprolegnia sp.)
4.Active perforating/drilling: Some metazoas, dinGHAWE LN
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from a host to another
vertical or = horizontal

Vertical infection: from parents to offspring
by way of/via male fish (Gyrodactylus) |
By way of female fish (IHN)

- - . Herizontellinfections fromenelindividual to the other
ntact. usually water-borne (e.g. from fish te fish)
By taking the agent or infected aquatic living creature




Transmission of Infection-2

; Indlrect transm'l’%‘lon "
&_f

- Lifeless instrument-equipment
Vector or intermadiate host

* Tool-equipment: Transport equipment (net, fishing line, etc.)
or fish-feed (aflatoxin) S —

» \/ector or intermediate host:

ector The parasite that passes part of the I|fe
cycle In the vector




VIRAL DISEASES WITHOUT VIRAL DISEASES SHOWING

TUMOR FORMATION : | TUMOR FORMATION
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CAULIFLOWER DISEASES OF FiSh
- : ROSIS(IPN) SVIALLR )
e NFECTIOUE MENATOPOIETIC NECROSIS(IHN) =  LYMPHOCYSTIC DISEASE (LEhY)
= INFECTIOUS HYDROPS COMPLEX
1)ERYTHRODERMATITIS OF CARP

2)SPRING VIREMIA OF CARP —
3)VIRAL SWIM BLADDER INFLAMATIONS e —
= ULCERATIVE DERMAL NECRGOSIS (UDN) C—

= REDILENESS OF THE PIKE/Turna baligi
VIRAL DISEASE OF THE CATEISH/Yayin baligl
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_‘,____IIJNaS first observed epldemlcally In a trout management in Denmark.
Today this disease is a problem in many countries in Europe.
= Agent: Rhabdovirus
- Igcg(r:r)nolabile (It is observed that the water temperature falls below
= The virus is not resistant to acid-medium (pH 3.5 is inactivated).
= |t is not resistant to ether-chloroform and glycerine.

E

It Is very common and infectious. et

C(rambow, browI N I—

— Itis also seen in pike(turna fish) and turbot (kalkan fish).
— Visible below the water temperature (below 14 °C).



gty sgee) dgiral zigel seilagon.
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= Alineugniitis seen 1N all"ages; i alie ctSTImMOST ORS SEVIN J»J/@_LJJ';
—-‘—-'—"I'ﬂ?lass—c*auseﬂ mﬁh'e disease ranges from 45%10100%
(mortality). —
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— Unsuitable environmental conditions,
— suboptimal care and nutrition and stress factors have a role.

— Infection/transmission of the disease;

— Transmission is caused by feces and urine of latent infected fish
that virus go everywhere with feces and urine.

ﬂddmon contamlnated water, fISh fe d equpmeinieimw
eSiand endop S have a role for

— No vertlcal transmission with egg.




SYNIPTON AND LES|ONS:

Petechlal hemorrhagles at the base of the pectoral fin.

—=—'E'x‘o';3'ﬁtha1m'o's-1§§e-6n'

» The liver and kidney are hyperemic, with bleeding on them.

» Liver and kidney are hyperplasiac. -
» Petechia is seen in skeletal muscles,

in fat tissue and in swim bladder.

* Yellow or mucus liquid is seen in stomach.

gastric pH increased from 1-4 to 6-7.

intestines may. empty, slightly enterit |mprovegl__

STe is an increase of 3 - 18% In Iymphocytes
» The erythrocytes are much reduced in relation to the anemia. -



-paleness in the abdominal area
-petechial haemorrhagic areas in the
fatty/adipose tissue

-paleness in gills

-haemorrhagie in internal organs



Swelling in abdomen the rainbow trout,
pop eye

Small hemorrhagic bleeding foci in internal organs

Swelling in‘the&__—

~

Hemorrhagic bleedings in the skin



DIAGNOSIS:

P — R

--==—-Cm1cai-d1agnesqs-'-13'd1ff|Cult because it is confus

= diseases.
e — -

— In Necropsy, findings (macroscopic and histopathological) may
give an idea.

— Disorders in the liver and kidney are especially |mportant —
Histopathological examination:
 Edema and epithelial atrophy occur in the kidneys.
* Necrotic changes occur at the advanced stage of the diseas.
* There are also necrobiotic changes in the liver.
thelliver; fat:degeneration is also occasionally seen.

olation In cell culture, neutralization, serelegical methods (such
as ELISA, IFAT, immunperoxidase), PCR -
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- PROTECTION:

4 Garigral ayeisnie tulgs musi g8 clogligel.
N el :r‘rhoyn] ygrs';u IS w:ar\ edineloW SIS CHITPOSSINIE; e rerrJ,Jera'rure ISiralsed:
.- [SInfect icat ggs ‘EJ‘MM e/ 11t/ 10-15 min. bathreom:

. ono se ransfered waters in the pools (each pool has to be separate outgoings)
- Transfer of freshly picked fish to the main pools after a certain period of retention in the quarantine pool
gBM’agamst-para&tes-m-ﬁsh
=  Good care and feeding
=  Finding an infection source and removing it - removal of patients and portraits

e e —-
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— CONTROL:

— Materials, 3% formalin, 100 ppm iodine with minimum 5 min, 2%, sediumMysiexicevithipd Ormin;
540 'mg /| chlorine 20 min. it must be disinfected.

— Pools disinfected with quicklime (1kg / m?)

— Extraction of water temperature above 15 °C for at leasSisdmvecksyis: effective for re-stockingpof
uninfected fish.
NS UEND e CANEENOI A this reasonmproteconNERMPEIian e oosuliciMiicsc s oUCER)
avoldzrncs of talkine fisrl, cartildiSotiesomsiemnellars rmeasurss rmust be zigolise

— - - -

TRENTVEN J—
ANtvIotics and chemotherapeutic drugs are not effective against the Virts:.

= However, secondary infection can be used to prevent infections.

= Vitamin additions to foods (Vitamins A, B and E)

= Bath applications can be done for skin lesions.
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~—Indish, t e:paner-eas-q_ racten ed by necrosis.

 — Mortality is a high disease.

— It'is very common in salmon fish, especially in trout.
— Agent: Birnavirus

— Heat resistant - thermoresistive (50% Inactivity at 5 minutes and
70°C).
IS not resistant to alkaline environments.

— [t IS not resistant tedew:h
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-—’—-*—’—"commvmwﬁsh-smalleﬂhan 10 cm. e —
= = The death rate in fish is 80-95%.

= [nfection/transmission:

= Adult fish are important as carriers and spreaders of the disease.

= The virus spreads with feces, urine, semen and eggs of diseased fish.
= Virus is easily transported by dishwashing material.

= Water birds, various invertebrates in the water (e.g. water slugs) play
an important role in the spread of the virus.

= _In the outbreak and spread of |nfect|on
Bad envwonmental conditions,

ress factors is great.




SYWVIPTTON AND SILOINESE

S Trig ngueztiiorn gariacl il o 2 Weei<s fof petivrel i

—ESUddentinereases inithe mortalty rate "rr“'r—*vad U J*}/-Jmm)g'

-—-——--\mth-large-appearances in‘juveniles. —
= Sick fish have stagnation and anorexia.

—J“'—"They swim around their own axis or spin.

" |n general, the color is darkened.

= Exophthalmos is observed.

= Hemorrhages occur in the ventral part of the body and in the fins.

= |In NECROPSY:
= The liver, spleen and kidney are buff-colored (lose colour).

= Hemorrhages are seen in the body interier wall and organs.
= Seyvere haemorrhages occur in the caecum and pancreas.

" The stomach and intestines are ustiallyze
yellowishrmucoeid conter En

IStopathologic examination:

= The pancreas has extensive necrosis and cytoplasmic inclusions.
= Hyaline degeneration in skeletal muscle.

= Degeneration occurs in kidney haemopoietic tissues.




Dark color towards the back of the body,

a little bump in the head Above: normal trout

Bottom: patient trout —

D -

Typical swelling in the rainbow trout’s abdomen,
exophthalmos






Distension and swelling in the abdominal area




DIAGNOSIS:
- Clinical diagnosis: |i rrzy b= conifusad wiih oinier dis SYIMULorns 2re rige

.MIJ.\'_,(A]-J:]P
J Necropsy Findings: \Dscjoy
 — 'AJC || usq stay
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: A OratOnR A dIagNOSISHE
.= Electronmicroscopy

= |solation in cell culture, neutralization, serological methods (such as ELISA, IFAT,
immunperoxidase), PCR

PROTECTION AND CONTROL:

Good maintenance and feeding conditions .
Removal of stress factors
Enhanced of environmental conditions

Fish, eggs and sperm samples should be frequently examined in terms of viruses and
porters should be identified.

ient fish should be removed from the pool.

e

IStavailable. It can be con3|dered for flsh,jp the endemic region.

— No treatment, protection is important, eggs from infected sources, avoidance of
taking fish, certified sources, strict hygiene measures must be applied.
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= |n fish, haematopoletic tiSSues are a disease characterized by necrosis.
. = ~Salmonidae-are-more common.

= Virus Is easily produced in cell culture.

= |t is sensitive to ether and chloroform.

= Jtis inactivated at 60°C in 10 minutes.

Epizootiyology;

= Jtis seen in Salmonidae.

= High mortality in young fish. ‘
Rainboew: trout-and semona are more visible. el
Inlyeung people (less;than,2 months) mortality,can reach 90%. -

he, disease statSWHeERthe Water temperatire drops/fall down to 8-10°C.

Aiection Is caused by infected water, food and direct contact.
= |tis pointed out that ovaries can play a role in virus transfer.

 —




WIPTOW AND SI0ONS?
4 rlign rrortality i) young peopJe

SERAIAPEWLIEUT anaiSemena areimoereVisinle —

——m‘ﬁsh —Iethargﬂ: mﬁyperactlve (weak In water‘swmmmg sluggish,
stop In different positions)

= Darkening of skin color (increase of pigmentation)

= Swelling in the abdomen, ascites, yellowish mucus-like fluid in the
digestive tract.

= Long and dull feces/stool are usually removed from theranus.
= Exophthalmus, and an elongated form of stool on anus.
= Hemorrhagic areas in the fins, lateral line, back and head region

ﬂ;ﬂ:n the g|IIs and anemia gl
orrhagic ' S SWi , Ki =10 ' an

deformities)

— T —.




— , Mass death in fish

o —— :
B T U Abdominal swelling in fish

= _ . ; Hemorrhagic gills

Darkness in the skin, hemorrhage in the abdomen and around

Hemorrhages in the vitelline sac the pupilla



Liquid accumulation in abdominal cavity(ascites)

_ _ Small haemorrhagic hemorrhages in the muscle and
Petechial hemorrhages in the muscle internal organs

D D Y i P

o —

Tail region darkened in salmon
Swollen stomach
Hemorrhage at the base of the fins

Above trout healthy
The trout below is sickly, the color is darkened
Exophthalmus (pop eye).



Usually, long and dull feces/stool are removed from the anus




Ascite he collected liguid is generally.clea
N EMBIHIECESIOCCUINNIE; perlroreurn solgar, «drigy, \var, oylarus, ziniel sWirn glzlcleler;
In) gzrigral, J]/e zin)e) Kiclnie /e g faiclad/solejurl,
IETSIOACHRRUNIESHIESHVENTIUCOIURCONLETL
S SOMENMESHIEMOThagiC ententis can hereSENVED:
3 = !Jbi@),):lilum ___Q—_,;——# - — e

= Degenerative necrotic changes inithe liver; spleen, kidney hemopoietic tissue and pancreas
___J-Iemorrhages are seen in the skeletal muscle, the base of the fin and around the eye.

e

e —

CONTROL;

— Fertilized eggs should not be infected. Eggs, fish pups have to be growniinicompletely virus-free
water, certified products should be used

— Fish eggs with iodophor compounds 100 mg / 11t / 10 min —
— Equpments may be disinfected with 150-200mg / Il'/*1.5=2 hours the chlorlne

— Water temperature should be above 15°C

— Regular disinfection of the management

No_treatment, protection is important, eggs from infected sources, avoidance of taking fish,
UIIEEISOUTCESBuEHENYGIEn e measuressmust bEEPRJIEG

Jmmun,)"t:“ idase _ o A ——

There isn’t treatment, protection is important.

. Eggs frlom infected sources, avoidance of taking fish, certified sources, strict hygiene measures must
e applie



COMPOSEU OIS mdegendemr IS

— Hls complex;
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.. * Thedisease is seenin carp :

—='_—'E§5ec1a11y‘mn'56'vvh'o are one year old are more sensitive.

» Disease can occur at all seasons and at different temperatures.
» Infected fish and waters are important in spreading the disease.

— SYMPTOMANDILESIONS: _—

— Fluid-filled nodules are formed throughout the body. Later these nedules open in time
and ulcers are formed in their places.

— Generalize edema is a problem.
— Exophthalmos is observed.

— rnal organs also have edema.
The liver is greenish.
Mild enteritis may be seen in the intestines.

rlistop Edema is seen between the epithelium and the corium, and cellular
infiltration, hyperemia, capillar hemorrhages and necrosis are observed.
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E‘ Erythrodermatitis, on carp '
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NG GENNISIIP

= The disease is usually seen in spring (it occurs at times when the water temperature is 12
——— VAL ®)

= Mortality rate is 30-70%.

= There are differences in susceptibility to infection among fish (2 older carp are more
susceptible to disease).

= Environmental factors, bad care and nutrition, stress factors play a role in the outbreak
and spread of the infection.

= |t is contaminated by contaminated water and other materials.
= Several parasites (such as Argulus, leeches) have been reported to carry the agent of the

disease.
~Tw , e

o

almos, anemic gills, petechial hemorrhages in skin'and gills, change in skin
pigmentation

* Blood fluid in abdominal cavity

* Hemorrhage, edema and necrotic areas in internal organs and muscles
» Petechial bleeds on skin and gills



In NECROPSY:
Peritoniis, savars erierlils i iniesing (vellow rmusus insice)

SEre - ,uulsnr GIFBIo0Uy EXUAAIENIIENION cly CAVILY;

o The liver is usually gféemsh =

-F:‘__—._~
v DIAGNOSIS: isolation in cell culture, neutralization, serological methods (such
as ELISA, IFAT, immunperoxidase), PCR

— The greatest effort is in winter conditions (in the optimization of the
available fish by reducing the density in the stock). New stocks are
quarantined for at least 2 weeks without leaving the ponds.

Infected fish,are destroyed immediately. When the first epidemic begms,.‘
he affected fish are full |soIated (put in'g

a2V ance of taking fish, certified sources, strict hygiene measures must be
applied

« PROTECTION AND SAVING: Itis like it is in the others.




Healthy (A) and infected (B) carp. Abdominal distension and swelling.

Exophthalmos and petechial bleeding of the skin



Severe bilateral exophthalmus




It is rrosily 2ir) acuis trleli criaraciar| trie swirn olzicdgrs inflarnrriaiiorn.

+  *Therdiseaseisimest-common in June and July.
» |Losses due to the disease can reach 100%.
* |t is contaminated by water and equipment.
* |t has not been reported that the disease was transmitted with eggs.
v - —

v' Swimming is disturbed (head is irregularly moved because.the balance is also affected).

The most characteristic findings are in the swim bladder.

= Peritonitis Is seen. g

It is like it Is in the others.






forrpEiilen of Welie
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Even |f the virus |solatien4snot_idene,, the experimental infections have succeeded.

Although the presence of various bacteria and fungi in disease episodes suggests
at they are responsible for the disease, according to recent studies these are the

secondary actors.

It is also noteworthy that the disease is observed together with "water pollution®.

The disease is more common in Salmonidae (S. gairdneri is more resistant).
The disease is most common during the cold months.

Disease events are decreasing in the summer.

The agent is inactive in warm and hot water.
mmun Iogical reactions are weaker in Winter

R
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-. c'v-:‘ecgf\ and lateruUlcers and necrosis developed:

T rm—— s et

Sometimes IeS|ons are.seen in the the.fms ‘
-~ In chronic events, the lesions are settled in fungi (entering the skin between layers of

prep‘a:nng'm'E'gmund for mushrooms).

Ul et ESSPOISIAIEN R ENONTIFOIRARVIIIERIUIIIES

The internal/visceral organs are normal.
In the case of secondary infections, degenerative disorders are also observed here.

= No major changes.
= Degenerations in epidermis cells, swellings, spills on top of the epidermis,
imes hypha are seen.

"

Itis particularly Important to prevent fungal infections or other secondary infections. 2






~ Agent: Rrzaocdovirus

4 Disgeigy 551 IRYOUIENTSTIE
e Seenwiththemorihage —
= Red sta ns.are-formed;bjlatera y.along the lateral line.
= = Hemorrhages are also present in the muscle sections.
ecrosis . is,observed.in the kidney tubules.
= The loss rate is around 80-90%.

* The disease is characterized by oedema, intense internal and external bleeding,
oedema and necrosis of the liver, oedema in the intestinal wall.

* The most affected organ is the kidneys.
* Virus is most commonly found in the kidneys.
~ Agere il virusithat carries effectlve DNA.

i



