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lprifeieltieile)n

» Eight studies onicolumnaris challenge

methods

— Altinok and Grizzle 2001 Bader etial. 2003; Thomas-
Jinu andl Goeoedwin! 2004; Baderet al. 2006; Gaikowski
et al. 2007; Soto et al. 2008; Damvish et al: 20055
Darwish et al. 2009

» WWhy more study: efiontza:




|piifeieltie:ile)n

* The eight studies either:

— Required disrupting the mucus; or cutaneous
Integrity’ of fishi te; produce: Infection.

— Produced Elavehacterntnicoltmnpare iniecied
fish witheut a naturaifciSEasepregression =
few signs; seenianad diesoliisiecelliiceNRINESS
tham 72 h.

— Producedlfisi montalityNatesSNEsSsaidaiiN oy o)
greater than: 6570:




Preklems withrdisitpling e
sKinrand mucusHayer

SKkin damage and mucous, removall Increases
the susceptibility ofi fish te E. columnare bath
immersion (Tripathi et all, 2005; Vieyer and
Hunnicutt 2007).

We hope to test fishigenot:

circumyvent a meaningjtifevalleieRiciRtIENRALE
Immunity ofi the fish:.
Desirable te developraimeiiieaibiNequind
cutaneous, scraping erigjunRy



Propiems continted

» Results from a study using a challenge method
that produced! infected fishwithr naturally
developing disease signs would be moere
meaningiulL

» We would beranlete
statistically significa | i
genotypes challenged wiitigp=: I Jmmrlre If =l
typicall experiment weulid corblsxe [ty orocl
30 to 70 Y% montality enraconieiistane NS

group.
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@bjective

» To develop an infection method that will
not require cutaneous scraping or |njury
and will consisie
disease signs anararsOMeNA0NYoNmeie mr/
In a typicall experment:




Ulirazi oW lioWISySIEmS

o | ow flow

— Longer time before bacieriaiare fiushed out of
the water




Ulirazi oW lioWISySIEmS

Ultra-low: flew’ systems, can provide as little
as 1 water exchange per day: in small
systems (10 L water veluUmes or Iess)

Consistent flows, efilesstihan 1S mit/min
can be produced




UltradloW oW Sy Siems

* Tried several systems with different
nozzles before we settled on the present
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thread, 4 mm outer diameter nipple:




Ulirafiow oW Sy SIEms
EeIERUEINIOWS

e Four syringe sizes and three standpipe
heights yielded 12 diiferent flows; rates.

Qa !

SLaNa@ PIpENEIGNISIWEYE:

16 gauge — —
e A 6 inches (15 cm)
20 gauge — 12 inches (30 cm)

B e 18 inches (46 cm)



SIOWARELE Ragge - ]\Jf.e_dje Sjtziglel=0)] o)
CanllZanlia) _”9"\/ | = SHEIgNE(Cm)
(miamin (glaueie) :
0) 6), {10 =16)5) 24l 1orcm
%) G =9:0 20 s0 cm
110 10,2 - 110 ¢ 20) 1SN
(2 12.0-12.4 20 46 CmM
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510) 50 - 5% 16 289 crfl
76 14 =TS L5 15 crr)
104 (1010 = LO7 16 350 crr
12 1122; - 154 e 2448 ¢




Ultrafiowiiow: systems
PoIERUalNIoWS

Flow table is useiull— Built new: system and
wanted a 30imL flow/min

Used 15 cmi stand pipe and 16 gauge needle
Got 27-28 mL/min
Replaced standpipe Withrener S em
Got 29.5 to 30.5 mi/min
We can get a lower fiow:thenreNiie/ iy
A 25 gauge neeaie witirsOrchitst2igeNoIPE
produced aboui Ors MLm= WENICNEIiRtiIIS
was too low! te he useitl




Ultrafleowiliewi sy Siems = ealers

Einnex, 50 W IHeater, HPA-50

27£0.5°C --
good bacterial
growih




INIGINISIIFSIOCKIRGIGENSIUES

Important for the efiicient and
rapid spread of pathegens

Crowding stress and
associated degradation o
water quality (nighertetal
ammonia levels and lewer
dissolved oxygen)) Increase
chance for disease ouiereak




IHIGINISHISIOCKING ERSILES

50 g of fish/L of water (have tried 12.5 and 25 g/L)




Sacieal ChalleReEES

» . columnare isolate, dose (CEU/ml), and
exposure duration (controlled W|th oW Tiew,
system) all contrilo
challenge method.

* Fish density’ crowdingpamimeniaiiced;
quality of fish;, andfsizeraiseraieciiiie
methoadl asiwell:




Sacienal ChalleREES

 |solate tollselate virulence variation has been
confirmed by ainumber ofi researchers; and the
challenge methoeds will prebably varyas well
according e/ whatIse

also been descrlbed

* Previous studies showeai= oxd 0=/ nilie
an eflective challengerdeseWitiiieuiseIaLENe
Infect abradedl catisiircensisiEuyAIDEIS
0j))



CEUSHVatier

Our initial dose = 5X102 = 100% mortality

Successful attempts at 1, 2, 3, and 4X107 CEU/ml -
mortality increased correspondingly (245, 467,
15%, & 94%).

At the higher deses, JrF?l]]f/ PIOYIESSEUNO0
rapidly: most fisihdead oy 4sNaE

2X107 CEU/mI (3 reps) gave arconsisienimicEEnge
mortality (42 ters1%)ataNieWagIViineresSNIAVEILES

turnever rate and atarstecking rlérur/ oi 90 ¢ flsn/L
of water.




EEMISINGESUILS

Now: on challenge day: there s ne need to call in
sick.

This methoed Isiless |abor intensive, justiadd the
bacteria and walk away.

Amountofbacteria sing this | il

Achlevable method Jlr'r it)e)jes: : lie

columnare.
We were ablerto achievea S0 sabIeliig

Got it figured out; right



@ Crap

» On the next trial (4 reps @ 2X107 CEU/mI, 11
hr turnever, 50 g/Ll), results were varahle

— 2 reps complete die-ofiiin 24 A
— 2 reps Withi45-555o5 ignioRIscheaule:

« On the edge: DensitylowNiewaasnENeciel
load in water may:havers pusSHEdAIE!;
quality parameters, pastieVeISHBIEncEENo)
fish in some tanks.



@Oh Crap — cont.

» Also had trouble re-isolating F. columnare
from fish aiiterr day: 2, pessibly. relatedi to
water quality:

— Killed F. columnare?
— Selectediior an ammoniaiteleraniiSpECIes!?
— Other?
» We then triedl clitingNiSisra RSNl
lower percent: montality, resulzed,
o \What now?




FULNEraEPLS

» Double the flow: rate (5.5 hr turnover), and
dose titrate again Iooklng for that 30 70%
happy. zene witheui
much of a factor:

e Questions and/or SUGEESHIGNS
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