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Vibrio spp. are ubiquitous gram-negative bacteria, some strains of which have
been associated with disease in marine shellfish, fish, and crustaceans. Several methods
have been suggested to combat Vibrio infection in aquaculture systems including the use of
antibiotics, probiotics, vaccination, and bio-control. The purpose of this stady was to look
for potential probiotic strains that can control the growth of fish pathogens including Vibrio
harveyi.

Several Vibrio antagonistic bacteria have been isolated from several areas around
Kagoshima Bay in Kagoshima, Japan using a Z-CII double layer agar technique. Most of
these antagonistic isolates (66%) were isolated from macroalgae; none were isolated from
culture waters of Japanese flatfish or Kuruma shrimp. Autoinhibition was fairly high at 30%
but this may be explained by the prejudice in choosing of pigmented strains for isolation.

Standard tests show that most isolated bacteria were motile, oxidation with
glucose, gram negative short rods, and require NaCl for growth. They were classed
tentatively as Pseudomonas spp. or as Vibrio spp. Phylogenic analysis using 16S tDNA
identified two of the active strains, A1-J10, and A1-J11, as Pseudoalteromonas spp.

Exiraction of anti-Vibrio substances from the culture supernatant of antagonistic
bacteria by using cthyl acetate was possible with strains A1-J10, -J11, and -J17. Further
studies determined that attempting to isolate anti-Vibrio substances from A1-J11 would be
best. The supernatant of A1-J11 was extracted with organic solvent (chloroform or ethyl
acetate) then purified in Silica Gel 60 and RP-HPLC (Mightysil RP-18 GP Aqua) showing
three peaks with anti-Vibrio activity designated as AVS-03a, ¢, and d.

All three substances have Ay at 215, 235, 315, 327 nm in methanol, implying a
similarity in structure. The three anti-Vibrio substance were thermostable up to 100°C and
AVS-03d was pH-stable over the pH range higher than 4.0, and also showed strong
inhibitory activities specifically against Vibrio harveyi strains, but less effectivity against V.

alginolyticus.
The chemical structures of AVS-03a@ and AVS-03d, was determined as
2-n-butyl-4-quinolinol {C13H;5NO=201.27) and 2-n-pentyl-4-quinolinol

(C1aH17NQ=215.13), respectively on the basis of mass spectrometry and NMR
spectroscopy. AVS-03d possessed higher inhibitory activity against Vibrio harveyi strains as
compared with other quinolinol compounds, suggesting that the length of alkyl side chain of
the compound is important for anti-bacterial activity.
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