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Why challenge?

e Basic questions:

s "the bug” virulent?

How does it affect the host?
How does it enter the host?

o Applied:
— How can we protect the host

— How can we verify that the protection is
effective?
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Challenge experiments on yolk
sac larvae

*Rearing of larvae in multiwell dishes
72 independent parallel wells

*One egg/larvae per well

sLarvae hatches in well, lives until

end of yolk sac period

*Protocol developed from various
challenge experiments during two
decades:

—Bergh et al. 1991 J. Fish Dis.
—Sandlund et al. 2010 Dis. Aquat. Org.




Immunohistochemistry




Immunohistochemistry — yolk
sac larvae
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[ ] Wi Id type V b S p I e n d i d u S H L Macpherson et al. Aerolysin-like taxin from Vibrio splendidus

causes mortality

e Aerolysin negative
mutant could not be
separated from
negative control
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Figure 4 Turbor larvae first-feeding rrals with wild-type Vibrio
splendidus DMC-1 and haemolysin-negarive mutant V. splendi-
dus DMC-1-M2. Turbot larvae were challenged on days 4 and 5,
with challenge bacteria added to the live food rotifers o give a
final bacterial concentration of 3 x 10* cfu mL™" in each
challenge rank.
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Probiotic effect in vivo of Roseobacter strain 27-4 against
Vibrio (Listonella) anguillarum infections in turbot
(Scophthalmus maximus L.) larvae
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Addition of Roseobacter (Rugeria) 27-4

£3 positively affected survival
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Comparative mortality

5 different Vibrio spp
3 x V. anguillarum
V. splendidus
V. salmonicida
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Fig. 1. Scophthalmus maximus. Cumulative percentage
mortality of turbot larvae challenged with the bacterial strains
HI-610, HI-618, HI-644, HI-651, and HI-1576 (see Table 1 for
bacterial strains used. High: challenge dose 10° CFU ml,
low: challenge dose 10¢ CFU ml-!, control: unchallenged lar-
vae. Day 0: day of hatching. Red symbols: mortality rates sig-
nificantly different from the control (p < 0.01 Bonferroni
correction)

ﬁ 3 different fish larvae: turbot, halibut, cod
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Fig. 2. Hippoglossus hippoglossus. Cumulative percentage

mortality of halibut larvae challenged with the bacterial

strains HI-610, HI-618, HI-644, HI-651, and HI-1576 (see

Table 1 for bacterial strains used). High: challenge dose 10°

CFU ml™!, control: unchallenged larvae. Red symbols: mor-

tality rates significantly different from the control (p < 0.01
Bonferroni correction)
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Fig. 3. Gadus morhua. Cumulative percentage mortality of
cod larvae challenged with the same bacterial strains and
doses as in Fig. 1. Day 0: day of hatching. Red symbols:

mortality rates significantly different from the control group
(p < 0.01 Bonferroni correction)
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Most bacteria associated with larvae are
opportunists, not able to cause mortality

alone
V. anguillarum is a "true” pathogen




Challenges via live feed
= oral administration




Challenge with V. logel

Intestine 24 h /2 h
post challeng post challeng
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V. splendidus

Intestine
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immunohistochemstry: as in fish larvae
Experimental setup: as In fish larvae

*However — 10-20 larvae/well
# eMortality: read as absence of motility










