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Introduction

Esplaitation of marine living resources, meluding fsheries,
is already at ita peak. Vet the protein demand on our planet
keeps imcreasing. Owur oceans canmot aupply the demand we
require. Henoe, aquaculture is the most feasible alternative
that ean 811 the gap in the seafood supply. It has the highost
protain retenbon amd the lowest greenhouse gas emnissdons
eompared with other animal proteins such as ceken, pock,
and beaf (Global Seafood Allinncs, 2019).

Bhrimp farming is a rapidly growing agquaclture seotor that
is in demand in the world market for ita high nutridonal value

and taate. The shrimp industry beoomes an important sourss
for the livelibood of many people in developing countries
However, this industry in India has bien at a crossmoads in
rocent times due to several reasns: production constraints,
climate change, emerging diseases, ete. Production costs for
shrimp farming are incmasing steadily, mainly due toincreasing
elaotricity eharges, fead conts, labour charges, land lease sosts,
ote. Rapid global climate change is proving to be another
significant factor causing major problems in shrimp farming.
The diel temp erature luctuations (early morning and afternoan)
have boon more than 14 |, which is reason enough for the health
deteriocation of the anmials The aharp rise in tem pera ture,
sudden eloudbirst, and lack of water or increnss 15 salimty d e
to low rainfall are sconomic loasss to numerous farmers,
Emerging disease is also a major problem in shrimp farming.
Shrimpa lack cell-mediated immunity or immune memory.
Apart from viral infections, bacterial infections caused hy
mumbars of the gemus Vibeis have beoome lethal. Thess bacerial
dissases ate ¢marging a8 & serious problem m the ind wstey,

Vibrio— opportunistic pathogen

Vibrisis an op portunistic pathogen, and can bedovastating
for the eazly life atages of shrimp develop ment as well as m tle
culture pond [ Goulden et al., 2012 De Schovver of al, 2014
Humar et al., 2017} Thess days, Vibrio is used as a microbial
indicator forclimate change (Baker-Awstin et al., 2017). Though
many strains of Vilkrio are non-virulent, selocted strains ean
cause higher mortality. Some virulent strains produce lethal
toxins such as cystelne protoase, haemalysins, Vibriodns, Pir
Aand Pir B, Vhw1 and Vhvp2, and antibacterial effectors
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produced by the Type & Secretion System (THSS) that can
damage the intestinal epithelinl cell Ening, which consequently
facilitates the infilltration of opportuniste bacteria into other
tisspes and oogans of the body (Liu and Lee, 1904: Mon tero and
Austin, 198:; Sconthornohai et al., 20 10, Tou etal, B30, Liu et
al, 223).

Foae-2 syndrome and vibriosis

Inthe years 2017-18, we mllected Zosa-2 mmdrome samples
from 3 coastal lines {Chennai-Pondicherry coast, Nellore-
Babaatls const, Hakinada-Tuni conat), These coasta have the
higheat nusnber of hatcheries in India. In the sollected samples,
Vibrio wan isolsted and identified to establish the species
associated with Zova-2 syndrone, We found that the collected
aamples were positive for Vibrio alginolybicos, Vibrio
alpinalyiisnsis aggravated as o disesse when itis presmt along
with other Vibrio spp. such as Vibas harceyi, V.
porahaemalytions V. campbellii, V. mimisns, Kumar et al (2017)
reported rapid proliferation of V. alginolyticus in the shrimp
hatcheries,

Upon caraful chaervation atthe shrimp diseases, wo found that
TVibrio has beaoming prmary infect on unlike ssondary infetion
ns in the past years,

Vibirlo — aoquirin g virulen oe fotors

In thelast decade, Vibrio has bscome mar e lethal to shrimp
aquaculture beeause of ita aoquired virulent factors. These
virulent factors were first reported in Vibrio porahoemalyticns
and later in several other spocies Ttsugges ts that the viruenos
factora might be able Lo teansfer vis-conj ugation among differnt
Vibris spp . Thess virulenos factors ave aoquired from virulent
protein coding plasmids, Acute Hepatopancoeatic Mecrosis
Dissnse (AHPMND) and the highly lethal Vibrio diseass,
Tranalusnt Post-Larvae Disease (TPD) or Glass Post-Larvae
Diseass {OPD) are examples of such vibrio diseasesa Tpon
looking into available genetic information in the public
databases and literature for the virulanoe factors ofths AHPMD
samples, we found a fraction of samples do have both Pir toxinas
(Pir A, Pir B virulenos fctors), TPD virulence factors (vprhl
and vpvh2). So, these virulenoe factora look like they are
tramsferable and may came move than omne dises s,
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Table 1: Zoea avodrome samples and prevalenos of Vibrlo spp. based on real-time gPCR

Sampling locations for Vibrio _ ) ) Vibrio
the Zoea syndrome Fibrio harveyi peramaalyicas Fibrie algimolyticns Imiffcus
Pondicherry—Chennai | Slight positive Pasitive Pasitive :
{Sample 1) (Ct—32.39) (Ct-27.43) (Ct—2427) TR
Pondicherry—Chennai| . Positive Pasitive Slizht positive
Sample 2) IREpAivE (Ct—20.27) (Ct—265T) (Ct—34.08)
Pondicherry-Chen nni Positive - Slight Positive .
Sample 3) (Ct-25.36) Heganve (Ct-2253) Negative
Eakinadacosst Megarive St pacitrve ezt S el iy
Sample 1) : (Ct—35.44) (Ct—18.26) (Ct—35.04)
i Slight positive Pusitive .
Ono e (Ct—31.0 (Ct—26.58) T
Ongole - Paosifive Slight positive :
Hegative (Ct—20.34) (Ct-31.22) =anE
Hakinada coast Positive 5 s Pasitive :
Sample 2) (Ct—31.34) HeEtE (Ct—29.63) Hegve
Eakinads const Positive : Slizht Positive ,
{Sample %) (Ct—2734) o (Ct—30.52) e

Table 2 : Some the diseasss catmed by Vibeis in both hatehory and in the grow.out ponds.

Dhisense Common Fibrio specices | Koown sesceptible crestaconnss References
" Sj'ndru'mz F E;,- & I'H Blltl:l IRI:II]:I.'J!'I.I;B ok .H.L m., !ﬂ,
Vﬁ:m Cullar-Amel et ol (2014)
(larvae) e et Kumar et al. (2017)
Fpm'ahuamab-hm
Beptic V. algin * Jes. i d
]Epﬂt panc nlrun‘t.ipn 'I"r-pﬂ'ﬂ-l'ﬂlﬂ ! HEIII.‘ ;ITIII-I'-I’ Eﬁﬁﬁﬂbm
crosis s ease " hasruyl " All farmed shrmmp B d Sannenhalz BE4)
(hatchery and L - irotin, b iy
grow-ou th " v bficus {20 18)
R oy it | LavilaPitogo o al. 1990
{eges and Lnvvae) 'l"r .lpk.rd 1 Shrimp|  Penoens wennams Diggles ot al. (2000)
 Shell disoase Chitinolyts Vibeic spp. Mo Cook e Lofken (1975)
(juvenile and adulis) v algmd;m Peniasers ap. Vagan etal, (2002}
AHPND-ciusing V. Roap s Gt
Acute cam phell Pencens manadan L:|.1.| u‘t-n]. 15
AHPMIE V.h :
Hepatopancreatic. | AHPND. pontir 47 m%?ﬂ Penaass uinnamei Comiisl % ﬁ
riOsD s T SIS Peri - ™
ooy | it s | St O
L (Vpawap) 1 Prachumwatet al, (2020)
Sumomer oy . Peneus Japoricns Conrant et al, [S006)
(grow-out) Virngripu lohrifudo Penaeus stylirostris E.uﬂ]ui at al. {2007)
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Figurel: Vikrio high virulent protein (VEVE) virulinos factar
(Vhvp 1 & VEVp2) in Vibris parahaemolyticos Plasmid 2 (VP o)~ Ref—Liv ot al, 2023)
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Figure £: BLAST comparison with the plasmid of V. parshaemalybiccs {orange) and V. owenad {vellow),
The transposase genes in green, red and purple represent the Pird and FirB genes (Restropa L ot,al. 2018)

Figure I Camparissn af visible changes in the normal and AHPRND snmples,
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Bo far, AHPMD andor TDP cases have oot been reported in our eountry. Hovrever, we have obeerved similar clinieal
choracteristica of these disease, such as lethargy, alow growth, an empty stomach o midgut, and a pale to white atrophied
hepatopancrens, ato, in the samples from the hatchery as well as the culture system. Henos, we propose an extensive s urveillano
program for Vibeio toxin as the need of the hour to better understand our current Vibeds cavs ing disoase status in the Indian shrimp
aquaculture industry. The suspected positive samples should be studied at the genotic and genomio level to understand the causs
and associated virulsnes factors, The preventive messures ean be enforesd if any mdieation of these diseases is found to help
farmars oviroome the disesse and savw them from samomie loss,

A comparative table for TPD vs AHPND is given balow ;

Acute Hepatopancreatic Necross Disease
{AHFND)
Significanteconomic loases to shrimp producers
in China {2009), Vietnam (2010}, Malaysia
(2011}, Thailand (2012), Mexico (2013) and

Translucent post-larvae disease [TPD)

Ecomomic loss to 70%—80% ocoastal shrimp murseries
in China in the spring of 2020

Philippinea {2015}
The disease reparrboed in Penoeos joporicns, The disesses can affect Perasis monmodon,
P vexnrbenmaes P o aien raasi

Vibrio parahoemolyticss strain (Vp-JS20000428 004-2)
containing Vibris Mgh virulent protein (VHVE) viru-
lemow factor (Vpvh1 & 2) causes the infections TPD

Cavsative agent was Vibris parahosemolybics
carr¥ing a plasmid coding for the mortal
texins Pic A, Pir B

Lethal to post-larvae at 4=T days ald (FL4A-FLT). The
cumulative mortality of the infected post-larae could
reach up to 100% in 5 daye in a typical disease case,

DM Mass mortality in cultured ponds has baen
obserwd 35 daya,

Clindcal symptoms are lethargy, erratic awimming
behaviour, empty gut and off-white body colowr, pale

Clinieal symptoms include lothargy, alow growth,
omply stomach or midgut, and a pale to white

body colour & pale Hepatopancreas

atrophied hepa topancrans, with dead sheimp on
the pond bottom

Enterocytozoon hepatopenasi (EHP) or White fecal
Synd rome in pressence of Vibriospp.

Bometimes, Vibeio may also play a pathogenetic rale
a8 sscondary infection in Enberossiomnan kepat apenas (EHP)
disease and white faecal ;o drome. Some countries, suich as the
United States of Americs, where ahrimp aquaculture is
performed in the lower density, get EHP contamination
Howver, it is not aggravated as a disease unlike in India and
athér countres where high density aquasulture = performed. In
higher density culture, EHP infectous spores bacome mare
virulont, along with Vibeis and a few other anserobic bacteria
such as Proguasigensem (Aranguren ot al, 2022 GBA, 224},
Specific measures to remove the EHP spores, water and feod
manngement, improve stress free shrimp culture emdronment
help to overoome EHP problema (G8A, 2024). Henee, omitrol
over Vibrioe and pond bottom is indispensable for the
mivn gomatt of White faees] avndrome and EHP.

Su rvedllanes and treatment mensures

As mentioned sarlier, invertebrates do not poasess a well-
devalop ed immune system, benoe, followin g blosecurity protocals
is an important strategy for disense management. Houtine
surveillance, regular lab monitoring, and following up on the
standard operating protocel (SOF) are part of biosecurity
managemant, Farmers must go back to the fimdamentals of
shrimp aquasuliure, and fallow the bosscurity protocol without
fal. The possible routine check-up protocols to keep the Vibrio
infection away includes;

+ But up a blosecurity protocol.

+ Routine dheek-upa for broodera, Live foads: froazs thelive
fead bafore use, Maupli, Post-Larvae, Algas, and Artemia

+ Inthepond: PL checking before stocking

+ Pomd water and animal monitoring during the sulture
period

) e—



D)

.._:l'-u-.-:. = a
= '.i.r-hd-dal.d
Eraric b

.

Li. : r.x?;

Figure 4: Propossd lab aurveillance protoco] to control vibrio

Asuitable probioticconsortium ean be used to control the vibrie
growth, Use of postbiotics as short-chain fatty acdds (SCFA)
and nstural anti-wibrio producta such as biopolymers:
pobrhydrosybutyra te can be encouraged to keep Vibrio chacked
in the shrimp aquaculture industry,
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