The importance of live feed management:
lessons learned from New Zealand groper
(Polyprion oxygeneios) juveniles
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| NZgroper development

4 cell stage Late embryo Newly hatched larva Larvae (10 dph)
(4.5hpf) (104hpf) (6 days, 0 dph) Feed: rotifers @ 9-11 dph

s Larvae (20 dph) Juvenile (45 dph) Juvenile (50 dph)
s Feed: transition (3-7 days) from Feed: Artemia and artificial diet Feed: artificial diet
rotifers to Artemia @ 18-22dph
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e ‘bloat’ condition observed from 25 to 30 dph
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29 dph

Artemia cysts

Photo: L Tubbs
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Groper larvae mortality & live feed regime
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* 100% mortality 6 days after initial symptoms
* Symptoms: distended abdomen, inappetence, emaciation
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Date Sample Type Analysis

15 Dec 2009 | Whole larvae, 31 dph Histology, 4% PFA

Alive and dead specimens

15 Dec 2009 | Excised gut tissue from Microbiology
larvae, 31 dph

15 Dec 2009 | Artemia collected directly | Microbiology
from tank

16 Dec 2009 | Artemia culture - Microbiology
prepared as live feed

18 Dec 2009 | Excised gill tissue from Microbiology
larvae, 34 dph
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Bacterial enteritis

Large numbers of bacteria
surround pyknotic intestinal
epithelium (arrows)

Cellular necrosis

Sloughing of epithelial cells into
intestinal lumen
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* swimbladder filled with bacteria

* inflammatory host response
* peritonitis
« significant necrosis & systemic bacteremia
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Microbiology

e Bacterial isolation — marine agar, TCBS
e |[solate characterisation - Gram, catalase, oxidase, haemolysis
e |[solate identification - 16S rDNA sequencing, RFLP - Haelll digest
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& NCBI Blast:Groper: gut (Art3) | |

partial seq
Length=1429

Score = 2562 bits (1387), Expect =
Identities = 1403/1410 (99%), Gaps
Strand=Plus/Plus

0.0
4/1410 (0%)

rio ichthyoenteri isolate HQD10223-1 165 riboso...- Nucleotide result - Windows Internet Explorer

Query 3 AGTCGAGCGGTARCAGAGAGARAGCTTC
TECRREEERRRRrneer reeneeennn
Sbjct 15 AGTCGAGCGGTAACAGATAGAAAGCTTGCTT!
Query 63  TAATGCG cTTGAT
PERREERRRErn e errnernreeny
sbjct 75  TAATGCCTGGGRATATGCCTTGATGIGGGGGAT Nucleotide o =TI (i Advanced seach Help
Alphabet of Life
Query 123  CATAATGCCTACGGGCCARAGAGGGGGATCTTd ‘' o I Clear
TERRRRREREE ey
sbjct 135 TAATGCCTACGGGCC 770
Displas Setings: () Gengank sensto
Query 183  GTGGGATTAGCTAGTTGGTGAGGTAATGGCTCA
FULRTTRRET VL bttt Vibrio ichthyoenteri isolate HQ010223-1 16S ribosomal RNA gene, partial sequence
Sbjct 195  GIGGGATTAGCTAGTTGGIGAGGTAATGGCTCA . o'
enBank DQVG3270.1
Query 243  AGAGGATGATCAGCCACACTGGAACTGAGACAQ ~= S@ehies
TEEEREREERRREREE R R R DR RD ] [ Eestwesseovence
Sbjct 255  AGAGGATGATCAGCCACACTGGAACTGAGACAQ 1ocys . Sy— 1429 p L R 1122¥ e 021088 o
DEFINITION Vibrie ichchysenceri isciace AQUI0225-1 165 sisosoral RNA gene,
Query 303 TGGGGAATATTGCACAATGGGCGCAAGCCTGAT parcial sequence.
CULL UL T 26Esston vaoosero s
Sbjct 315  TGGGGAATATTGCACARTGGGCGCRAGCCTGAT rrwonds
SovRCE  Vibrio ichehyoenter
Query 363  CCTTCGGGTTGTARAGCACTTTCAGTCGTGAGE  ORGAVISH Vibrio icnchyoenceri
CUCLCLCECEUEC DT Becerie; Frocesnacce
Sbjct 375  CCTTCGGGTTGTAAAGCACTTTCAGTCGTGAGR rermence 1 esec s vo 100

AUTHORS  Chen,C., Fang,H. and Zhang,X.
TIme ana snalysis of bactersa
isolated from flounder (Paralichthys olivaceus)
JOURNAL  Unpublished
REFERENCE 2 (bases 1 to 1429)
AUTHORS  Chen,C., Fang,H. and Zhang,X.
TITLE  Direct Supmissicn
JOURNAL  Submitted (09-APR-2005) Department of Animal Science, Hebei Normal
Universicy of Science and Technology, Changli, Qinhuangdao, Hebei
066600, B.R.China
FERTURES Location/gualifiers
souzce 1..1429
Jorgansam="vibrio ichehyoenteri®
R
/product="163 ribosomal RNA"
orzeIN

1 gectaacace tgoaagtoge geggtascag atagasagct CGETSICTLT getgacgage
61 gocggacgey toagtaatge
121 gatggotaat accgeataat goctacggge caaagagggy gatcttogga COECTogegt




16S rDNA sequencing croper: sut (Ar3) &
&7 | Groper:gill (LA0038) sk
Groper: gut (Art2) s
Groper: gill (LA0O3D) v
DQO03270 Vibrio ichthyoenteri
EF635304 Vibrio ichthyoenteri
NR 025992 Vibrio scophthalmi
EU931029 Vibrio vulnificus
EU834010 Vibrio natriegens
EU660326 Vibrio parahaemolyticus
FJ227113 Vibrio harveyi

48l DQ269211 Vibrio alginolyticus
DQ442998 Listonella anguillarum
100 | EU541605 Vibrio gallaecicus
EU541613 Vibrio gallaecicus
DQ481610 Vibrio cyclitrophicus
Artemia: tank (Art1)

74l Artemia: culture (Art6)
FI889615 Bacillus sp.

, % =2009 event bacterial isolates

Microbiology

e Bacterial isolation — marine agar, TCBS
e |[solate characterisation - Gram, catalase, oxidase, haemolysis
e |[solate identification - 16S rDNA sequencing, RFLP - Haelll digest

RFLP - Haelll digest

00
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Bacillus sp.
(Art 1) (5)
(Art4)
Groper: gut (Art 2) (S)
(Art 6) (5)

Groper: gut (Art 3) (S)
(Art 7)

(LA003C)
Artemia: culture (Art5) (5)
Artemia: tank (Art 8)
Groper: gill (LA003D) (5)
Groper: gill (LA003A)
Groper: gill (LA003B) (5)

V. ichthyoenteri V. harveyi

(S) sequenced
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Vibrio ichtyoenteri

olivaceus)

flounder larvae) (Muroga et al. 1990)

(Muroga et al. 1990, Kim et al. 2004)

Bacterial pathogen, intestinal necrosis

— Japanese Flounder Larvae (Paralichthys

— Vibrio spp. INFL (intestinal necrosis of

Muroga et al. 1990. Dis. aquat. Org. 9:121-125; Kim et al. 2004. J. Fish Dis. 27: 497-505

V..ichthyoenteri on the mucosal surface of a
flounder larva intestine (from Muroga et al. 1990)

e Clinical symptom: Opaque intestine = intestinal necrosis
¢ Histology: necrosis and sloughing of the intestinal mucosa

¢ Disease reproduced by oral challenge via live feed
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2008 2009

® innapetance e innapetance, emaciation
e distended abdomen e distended abdomen
e extracellular bacteria in Gl e bacterial enteritis
tract * necrosis of the intestinal epithelium
e hatched Artemia cysts in gut « systemic bacteriemia
e bacterial enteritis

e isolated V. ichthyoenteri from larval

e elevated mortality (5 days) gut and gill tissue
e survivors e V. ichthyoenteri associated with
Artemia

e 100% mortality (~6 days)
® no survivors
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Summary

e New Zealand groper larvae:
= susceptible at ~ 25 to 30 dph
= ‘08 and ‘09 — bacterial pathogen, Vibrio sp.
= Artemia food source

* Improvements in live feed production:
= Hygiene improvements — equipment cleaning
= Minimise bacterial contamination associated with
live feed
- disinfection
= Alternative therapies
- probiotics
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