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WHETRISEW 1 combination; withi several factors
Willgn zlj e Aecessary to guarantee the highest
or S| e survival rate
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—~::_". ngh guality fingerlings

= Good farming and husbandry practices

e Health management
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(Salmon, Cod, Sea bass)
tebls o he IMmune system
s Proe ]|: ction cycle and life history
s W dlseases do you want to control?
hen do these diseases occur?

— ‘#‘armmg technology (Handling, mechanisation)

& Environment (temperature, salinity)

® Stress factors, nutrition and cost benefit
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| Atlant Salmon

-
I

Hatching - >

Eyed eggs Broodstock Selection & Rearing

Alevins Spawning ' I I

- Freshwater \
B rry phase
= 9-15 months AP phase 13 — 24 month /

L= Fingerlings

Smolts

Juveniles m: | ol

Much longer than a chicken or a pig
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\Bacteria

54.9%

Viruses
22.6%
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= Renjbacterium salmonis
e [ actococecus/Streptococcus sp.
o pPrsc/rickettsia salmonis
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o Vlral Nervous Necrosis (VNN)

e |Infectious Haematopoietic Necrosis (IHN)
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Live vacecines

- Jncuguv:n od virus or  *® Attenuated live
orucxm [alfantigens ® Gene deleted live
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Vesircommonly usedrantigens in' fish Vaccines to
seieReieNnactivated or killed bacteral and viral
VEstistice sessful use has been against
ictloesis (Aeromonas salmoniciaa) in salmen
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> S _t% Sral’ "inactivated antigens now present in
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':.:;- "most commonly used salmon vaccines, i.e.
=—— _multlvalent

: =5 Recombinant sub unit vaccine used for IPN
e DNA vaccines for IHN and VHS in development
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Vaccmes Vaccines
Noryyel / . Greece 6
S mJJ~ > _# Italy 6
fl* i ~30 France 1
JAPAN 13 Spain 4
[UK 6 Faroes 16
Canada 19 Ireland 2

Source: Galligani et al 2005
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— Intramuscular (DNA")

e |mmersion vaccination
— Bath method
— Dip method
— Spray vaccination

Cartoons courtesy of Cor Lamers
Wageningen University i



e Spray vaccination
A variant of immersion

Could be used in larger fish where injection
not possible

e Oral (active) vaccination
Micro-encapsulation method
Bio-encapsulation method
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vaccination

<~ ahaestnetic bath.
~ ' The anaesthetized fish are
- /¢ Injected by the vaccination







Injection vaccinhation - by
machiné-
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Adlaniages & disadvantagesoft
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5 1]"£a_blf_~o' " mass vaccination of all sizes of
| dstress for fish
J_ J1 3 1abour costs
= ‘ess rlsk to vaccination team

— H\ﬂajor disadvantages are the large amount
- 0f vaccine required and lower level of
protection and duration of iImmunity
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- Most coiege "MEhedr eI Vaceing dellvery I fish

> Higjhily fficient in generating both humoral
(zip)i ru EL and cellular cytetoxic response

> Urjsititel ble for small fish

~ *Ne =v= s sophlstlcated machinery or large skilled
_4_,,31 orkforce

e

— e Sjignificant handling stress and risk of post
“vaccination fungal infections

® | ocal reactions
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, flsh
i iabour and avoids stress
= Fgé quantities of antigen required

= - Requires all fish to be feeding

“e Protection generally weak and of short
duration

C

1 Q)
(/2
2
U1
(—l

Iﬁ b)

w Gy
N
(P
h, Lm
1-{1‘
r‘j

B

30



> )

Criojga ej

- Deterplinieel 0/—- e
=~ \/clLQJchLEJOfJ-\}‘.- |
E- . 1
— Dy rswpr O _protectmn
fr‘r]LHFAC
T«F\ D€ ( ffpathogen

r. B

- ;-Eéiji-'f' 'ype{)hmmune reaction
._._--—-l"'~
:*:::-requwed

— Smgle versus multivalent

product
— Cost of vaccine and smolts

-F
___-

31



Corrigel
rrieirieels

liigersion

L [" L _'\.

010 Of fish Vaceinat

gy, —
e e e =

HIECUo!

s 4

\OOIJLsIEJOrJ e + +++
= + = +++

++ = ++

++ - +

bD'urati_on + +++ +

32




T
el

10N

Wrlere | ocal rea

3 =

Adfiesions lriLr elanisation’
fJfIrlrﬂmrlFOJ“ ‘€sponse
proclucige) [ocalland/or diffuse
SETI OIS Wi E ‘adhesions in
lgienn rlL ergansiand abdominal
VEl|E :f?.-‘
= va:-F:e ﬁf fibroblasts,
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=12 ”Large~number 0]

- melanomacrophages.

~ e (Can result in multiple
granulomata
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|f 10% are > or = 4 could be considered an
aﬁlverse reaction. 20-25% growth reduction

7____. Distribution of scores more Important than mean.

~ e Examine a minimum of 30 fish per group at least 3 times
during field production cycle

A
llll 1I, NS

T

|.I

i |

lﬂ‘ |-"|'I'

A
111': |

—=

36



e——

-'—__

—"*

liocaliRe

e e

<
D
()
)
=

il
I [
—

S Witdlynglscore

asurement

J_-__r

Viidlyngr et al 1996..)

(@)
e
@
-
QR
©
(>
y )

j-
o

- (U

=

—

S

T 0 @
Qo

=
(D
Uﬁ
E’
L}
@
Q)
=D
(@
0p)
—t
QJ
i)
Q.
Q)
=0
o
N
Q)
t,
@)
i)
Q)
iy,
e
P
D)
@D
®)
)
|
«Q

(—

(@ R

V0

O

Iﬁ
LR
STL

c“; L\’\'ﬁ

| ctory
e§ cause for concern

|f 10% are > or = 4 could be considered an
aﬁlverse reaction. 20-25% growth reduction

7____. Distribution of scores more Important than mean.

~ e Examine a minimum of 30 fish per group at least 3 times
during field production cycle

A
llll 1I, NS

T

|.I

i |

lﬂ‘ |-"|'I'

A
111': |

—=

S,



|

PIEIETOr Scaleforadh

=
—
B

-

0 = fovisielelesio g

1 vgry adihesions most frequently
HGUIA e Mmjection site

s 2 _.;_;5 minor adhesions which: may connect the

jip—

—¢ Spleen and/or caudal pyloric caecae to the

— ..-F'E.—- _-*-'

= #:Hbdﬂmmal wall. Broken down easily

—=
_-——

; '_ '3 = Adhesions extending to anterior or cranial
albdomen including the liver and/ or gonads
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A NIIOTE EXTENSIVE IESIONS INvolving all"ergans
2Arc) ruo(lq,s mal Wall& may be damage to the
OerJroneu

SO = Qfs more or less fused together and
WAL S merous adhesions to the body wall which
— —ar e dii ficult to remove. Usually visible
“Miclanisation of the peritoneum

—

= 515;— Similar to 5 but more pronounced with

_extensive melanin deposition on various organs
and in the muscle. Evisceration results In
damage & downgrading
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sisation Soale0P e
SeiEyE VElanisation Seal

g = et

=\ o-_:;g_,_ elanmns
=sSiallfamoeunt on viscera
— || hly visible melanin and/ or slight

g ientation of abdominal wall which is
— yﬂremoved

“”f ‘= Melanisation of abdominal wall and
-f|1let - removal results in damage and
downgrading.
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- l\/lelrnf atlon of fillet unacceptable
- _;;5' € Jesions in anterior/cranial region

A

= 1nay be serious for potential broodstock

_"_""-:-. —_—

j'?osmon and nature of adhesions and
melanin deposits Is Important to note

Ref FVS Monograph on Local reactions
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Tre ] 22l vaccination

2 Ofell \/rlggmgg sraiahrefficacy whichrcouldiee
GIVEI! 1N ( r oni the food as reguired

= Jmmeuﬁ | vaccine ‘ Injection ‘
oial o¢ @Sters as required.
RO ntly salmonid industry relies on a single

== fjection of a multivalent vaccine (6-7 antigens)

‘-‘:.D noger of antigen overload & antigenic
~ competition

® New vaccines and vaccine strategy required
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y rgmgemr re @ vaceination

— rJl[JmE the temperature T risk of higher local
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Or

=0 ' set of immunity is temperature dependent

_1..._-:" d of] uvants
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'_."'-'- '—,\{arlous have been tried but oil based give best

5 - protection
s Type and number of antigens
— Monovalent vs multivalent
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Bed knowledge of pathogen and virulence
megmrnmur G
- Novel a,ﬁf 855/0N; Systems
- Mamaﬁ :Eve) VaccIines
__'_;__:E_J.JE 6 ﬂyeﬂ DNA vaccines
= = Passive immunisation
f-j_r" ‘Improved adjuvants

- e Oral delivery systems
® |mmunostimulants
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cC nology IS still a young and maturing
I.
ut amazing advances can be made

5 opefully this will mean lots of work for vaccine
ASSessors!

49



T

——
Tt orgyour Aens

o

Any
® Questions?

_.__;..g" *kjj_'gwledgement
—— _William Enright

_ Intervet International Ltd
for use of many of the

figures and photographs

10



	Fish  Vaccination- A brief overview
	Presentation Plan
	Basis of Fish vaccination
	Basis of Fish vaccination
	Atlantic salmon production (MT) by country in 2003
	Vaccine doses (millions) used in thesalmon industry in 2002
	Norwegian Salmon Production, Use of Pure Antibiotics and the Effect of Vaccines
	Rationale for fish vaccination
	Important considerations for fish vaccination
	Causes of Infectious Diseasesin Aquaculture
	The Ideal Fish Vaccine?
	Fish Vaccine Types
	What Fish vaccines are Used?
	Commercially available registered inactivated antigens world-wide
	Number of licensed fish vaccines
	Summary of international survey on vaccine efficacy
	Vaccination Methods
	Fish immersion vaccination
	Oral vaccination
	Advantages & disadvantages of immersion vaccination
	Advantages & disadvantages of Injection vaccination
	Advantages & disadvantages of Oral vaccination
	Choice of Application method
	Comparison of fish vaccination methods
	What is a local reaction in a Fish?
	What factors influence development of local reactions?
	Consequences of severe local reactions
	Measurement of Local Reactions
	Measurement of Local Reactions
	Spielberg Scale for adhesions (0-6)
	Speilberg Scale for adhesions (0-6)
	Safety: Melanisation Scale 0- 3
	Local reaction evaluation
	Histogram of Local Reactions
	Local Reaction Distribution Chart Satisfactory profile
	Local Reaction Distribution ChartUnsatisfactory profile
	Local reaction profiles of different vaccinesMean “Speilberg scores” from vaccination until harvest
	The ideal vaccination strategy
	Other important aspects of a vaccination strategy
	Future vaccine developments may benefit from:
	Fish vaccination   Le FIN
	Thank you for your Attention

