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ABSTRACT

Bacteria from the gastrointestinal tract of the tfish Siganus guttatus (Bloch, 1787) were isaladed screened
for their potential as anti-vibrio agents. A totad four isolates based on colony dominance and haggy were
selected and tested against Vibrio harveyi in cratssak and co-culture tests. Although no inhibitivas observed
for all isolates in the cross-streak tests, a digant reduction was observed in the population/oharveyi in co-
culture with all isolates. Reduction in V. harvegpulation ranging from 63.9% - 100% were obserwgithin 24

hours of inoculation. This study showed the potérdf bacteria isolated from the gut of S. guttatasact as a
possible control agents against V. harveyi espicialcultures of shrimps and prawns wherein Stagus could be
raised in tandem to produce “green water”.
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INTRODUCTION

In recent years, the use of “green water” technplag a biocontrol measure to prevent Luminous d#isi in
shrimp farms has gained much acceptance [3]. Euisniblogy has been the subject of many studiesngrigpm
refining protocols in achieving “green water” taieidating the many factors involved in preventihg butbreak of
Luminous Vibriosis.

Although this technology initially focused on theeuof Tilapia to produce the desired green watedies have
shown that other fish species such as milkfishbitébh, and seabass produced similar results [U2jst of these
studies have pointed to the role of fish mucus #redvarious microalgal species present in the greater in
inhibiting the growth ofVibrio species in culture systems [8]. The role of othecterial species present in green
water in the inhibition o¥ibrio species has also been proposed through the comfoemtpetitive exclusion.

The presence of Vibrio-inhibiting bacteria has bessociated with green water technology althoughpibssible
sources of such bacteria have not been elucidai@wughly in previous studies. One potential sowteuch
vibrio-inhibiting bacteria is the gastrointestinedct of the fish used in green water technologctic acid bacteria
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for instance, which has shown great potential pohiont in aquaculture systems, has been reptotbd present in
both freshwater and marine fish indicating thatftile gut may be a natural reservoir for such béafts;[2].

This study aims to isolate and screen microflocanfthe gut of the rabbitfisBiganus guttatuso identify potential
bacteria that could inhibit the growth &fibrio harveyi This could help in elucidating one of the various
mechanisms involved in the inhibition of luminoubriosis in green water technology usiSgganus guttatuas a
biocontrol agent. Moreover, this study could alstptin identifying bacteria which could later beedsas a probiont
in shrimp culture systems.

MATERIALS AND METHODS

Bacterial Isolation

Naturally occurring bacteria in the gut of matuiga®us guttatus were isolated following the methofdBuntin et
al. [1]. In summary, the gastrointestinal tract of mat&. guttatus were aseptically removed and weigggdal
amounts of gut tissue were then homogenized andedilto achieve dilutions of 1010% 10% and 1¢". Each
dilution was applied to nutrient agar with modifiedlinity through the spread plate method and iated for 24
hours at 37 C in order to obtain bacterial isoldéites the gastrointestinal tract. Individual colesiof bacteria were
then subjected to further purification methodsizitig nutrient agar. Potential bacteria with anbrio properties
were selected based on the relative dominancelofiies with the same morphology through visual sssent.

Bacterial Screening

Identification of the anti-Vibrio properties of theolated gut bacteria were tested\dbrio harveyiobtained from
the bacterial collection of the Southeast Asiarh&iies Development Center-AQD in Tigbauan, lloiloitial
screening tests involved cross streaking of théated bacteria against streaks \dibrio harveyi [6]. Bacteria
identified with potential zones of inhibition frothe cross streaking test were then further sulgjeiteco-culture
tests by inoculating tubes of nutrient broth (midifsalinity) with bothVibrio harveyiand gut isolates at an initial
density of 16 CFU mi™. Prior to co-cultureY. harveyiand bacterial isolates were cultured in nutrigmithp with
30% NacCl for 24 hours. The bacterial suspensione weantified using a spectrophotometer at 630namnaga set
of McFarland standards. Required volumes of eackelial suspension were then calculated and med$ur@rder
to reach final densities of 1@FU mil* in the co-culture vessels. Although all isolatés mbt exhibit any zone of
inhibition agains. harveyj all were still subjected to the co-culture test.

Aliquots of the co-culture media were spread orhbitrient agar and TCBS to determine the inhibitd Vibrio
harveyiafter 6, 12, 24, and 36 hours of culture at 33&2iél dilutions were employed when colony coungseatoo
dense to enumerate). Inhibition \dibrio harveyiwas measured as the ratio of colonie¥ibfio harveyiformed in
TCBS agar over the total bacterial count in NA.

Statistical Analysis

Results of the co-culture test were subjected dtissical analysis using Analysis of Variance (AN@\coupled
with Duncan’s Multiple Range Test in order to detare if the inhibitory action of the various gubliates were
significantly different. Three replicates per idelavere used in order to attain sufficient datatfor statistical
analysis.

RESULTS AND DISCUSSION

Bacterial Isolation and Purification

Isolation of gut bacteria on nutrient agar (30% Naicated a gut population level of 4.3 — 5.1 CFU/g (wet
weight) of the intestines d®. guttatusFour bacterial isolates were selected using Vigasessment of dominant
colonies based on their general morphology. Twehefisolates came from the fore gut (Al and A3)levivo
more isolates came from the aft gut (B and C).Haurpurification of the isolates was done on natriggar with
30% NaCl (w/v). These isolates exhibited good ghoart NA forming visible colonies within the firsézhours of
inoculation. Further culture of these isolates @B¥B agar revealed that none of the gut bacteria wkthe genus
Vibrio.
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Bacterial Screening and Testing

Results of the cross streaking test showed no sifjihibition by the gut bacterial isolates agais harveyi No
clear zones of inhibition were observed for all teaal isolates although a considerable coloniratffect was
observed in all off the isolates as exhibited by ldrger areas colonized by the cross streakstendppearance of
isolate colonies on thé. harveyistreaks (Figure 1). These were similar to somemiasions of Purivirojkukt al.
[9] regarding several strains @&acillus sp. isolated from the gut dfeneaus monodorAlthough no inhibitory
effects were observed, the potential of the isslatecontrollingV. harveyicould still be possible through rapid
colonization of the culture environment. All thelstes were further subjected to co-culture testls W. harveyito
test this theory.

Figure 1: Cross streak tests show no considerablehibitory effects for all isolates although noticeale colonization effects were observed.
Vertical streaks areV. harveyi (VH) while horizontal streaks are those of the idates (A1, A3, B, and C).

Figure 2: Ratio of the population of isolate A1 agmst V. Figure 3: Ratio of the population of isolate A3 agast V.
harveyi in co-culture over 36 hours harveyi in co-culture over 36 hours
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Figure 4: Ratio of the population of isolate B agaist V. harveyi Figure 5: Ratio of the population of isolate C agaist V. harveyi
in co-culture over 36 hours in co-culture over 36 hours

Results of the co-culture tests show a significaduction in the differential plate courits V. harveyiagainst all

bacterial isolates. Significant reductions \f harveyiranging from 69.3 — 100% of the bacterial cultwere

observed within 36 hours of inoculation (Figure$)2-Among all the bacterial isolates, A1 and C sbdwthe

greatest reducing effect on the populationvVofharveyiwith reductions of up to 100% within 36 and 24 tsou
respectively altough these were not significantffedent from isolates A3 and B. These observatimniicate the

potential of all the isolates to act as potentédbrio control agents through rapid colonization of crdtu
environments.

Results of this study are similar to those of Ridora et al. [10] wherein a selected bacterial sty@evented the
establishment of &ibrio alginolyticusstrain in cultures of the diato®keletonema costaturin the study, ndan
vitro inhibitory effects were observed suggesting tihat tnode of action in the control ®. alginolyticuswas
through the competitive consumption of availabl&ieats in the environment. Verschuetteal. [13] suggested that
the microbial community in aquatic environmentgéserally dominated by heterotrophic bacteria toampete for
organic substrates as sources of energy and cafthenability of one bacteria to outcompete anopercies may
lie in its capacity to utilize available nutrieritsthe water more efficiently and rapidly than othe

Aside from competing for available nutrients in thievironment, another mode of action for bactestedins to
prevent the colonization of other populations i®tiyh competition for adhesion sites in the enviment. Several
species probiotc bacteria effect their benefic@es through this mechanism. The adhesion of stretins of
bacteria in the intestinal walls of aquatic orgarssfor instance prevent further colonization byeotpathogenic
bacteria. In the external environment of fish, suatteria could also compete for adhesion sitesvanous
substrates such as detritus and sediments [7].

As an integral part of microbial communities in atjo ecosystems, bacteria could also have a congpitry role
in green water technology systems. The presena®-giistent bacteria in samples of green watercaidd that
there was a mutual relationship between these fi@a@ed microalgal strains present in the watdroalgh it was
not established which of the two microorganismsdpoeed extracellular substances for the suppressidfibrio
species [11]. The presence of these strains ofbactould nonetheless play a significant role égmpeting for
available nutrients and space in the culture envirent.

As one of the potential sources of bacteria in ¢hgironment, the gastrointestinal tract of cultu@danisms
becomes a good candidate in screening for the mcesa bacteria with probiotic characteristics [Afhe dominance
of these strains in the intestines of fish indisatteeir viability to proliferate in the aquatic émnment [5]. As
results of this study show, gut isolates fr@mguttatushot only survived well in nutrient substrates thiatulate the
external environment of the fish gut but also daatéd bacterial populations thus controlling thespree the
pathogenic bacterid. harveyithrough competitive exclusion.
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CONCLUSION

This study showed the potential of bacteria isoldtem the gut of S. guttatus to act as a possiblarol agents
againstV. harveyi Although no inhibitory effects were observed lire ttross streak tests, the control mechanism of
the gut isolates could come from the more efficiemd rapid competition for available nutrients @péce in the
culture environment. This was exhibited in the oitation effect observed in the cross streak tedtthe reduction

in V. harveyipopulations in the co-culture tests. All bactesalates exhibited these characteristics withaies Al
and C showing the fastest rates in controlNacharveyiin co-culture. The ability of these isolates toljferate on

NA and nutrient broth (amended with 30% NaCl) atsticates the capacity of these bacteria to surgiuside the
gastrointestinal tract of the fish. This could hatttheir possible contribution in controlling theesence oVibrio
species in green water systems that utzguttatus

Further studies are recommended in order to elteida the actual mechanisms involved in the abdityhese
isolates in controlling/. harveyiand other potential pathogens. Identification ahdracterization of the bacterial
isolates through molecular techniques will alsoph&l determining their role and presence in greeatew
technology systems and their potential as putgtiebionts in other aquaculture systems.
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