Mitigation of Enterocytozoon hepatopenaei (EHP) *ﬁ_%/f‘.-—
in shrimp Aquaculture through the ol

FAITT
application of neem leaf extract
Madesh S
Department of Biotechnelogy, Faculty of Science and Humanities, SRM Institute of Science and Technology,
Kattankulathur 603203, Chengalpattu District, Tamil Madu. India
Correspondence : madesh.sd312@gmail com

ABSTRACT

The effects of Srterogtodpan hepaioperssed EHE) infeclion in shrimp
farming were investigated, and a sustanable intervention approach
rwodving Meem 8 queous exdract | NAE ] wt proposed. Externded & xposure
to NAE demonsirated enhanced anticodant defenses and fmmune
m rormes, efectively miigating the axdative sress associbed with EH
irfection. Morsover, the appiication of NAE showed promée in reducing
e profifeition of EHP spores within himp hepatopancress, indicating
&5 patential for cambatting EHE infiection n shrmp aquacufiure.

INTRODLICTION

rka ks 2 prominent playerin globel aqua culture, particutardy n ghrimp
production, ranking S oond voddvwidee ad senving a8 she e ding e sponer
of black tiger shrimp |Penseus monodor] and whiteleg shrimp
|Litoperses warmame). Despite these achievements, the amegencs of
EHP. a micros poridian pamsite, poses 25 ubxtantial thee st to shrimp Esming
in India and beyond. BHP affects shrimp growth, causing developrment
= tardation among indiiduats and hindsring overafl productivity. Cirscal
symploms include growsh retantasion, kethargy, dedeased leed intake,
and 3ol shells EHP does not gencrally icad o mass modalisics but
intreases vubhembilty (o other diseases and negatively impacts shrimp
qualty. BHP has been docurnented in numenous global shrirmp Farrming
regiars, including India, where prevalence rates reach 50% in cedain
provinces like Shandong and kangsu, China. The disease has also been
confined in L kanriame populations in indi.

CHALLENGES IN CONTROLLING EHP

Dietecting EHP indection poses a challenge due 1o I stent nalure,
lacking irmmediate modtality o discermnilble eateanal manlfefons. This
dielany i cherutification hirders timely intervention, enabiing e panine’s
wncheecioed o semination. Currently, viable commendal tee strmenis fior BHP
e ungnvaiable. snud potential interventions, Biee prebiotics and problosics,
rescecs ita e fustheer refine ment dnd besting EHP gpone s ehibit remaricable
resistande bo erwinonmental varisbles, such & salinity fuctuations,
diginfiectants, and empeaiere changes, contributing i thelr prolonged
et ke ruce & ndl elevating the v k of subtequent reiniie dion in aquacuiiune
cycles. Shrimp that recover from EHP inlizction may harbor spores
pyriplomaticaliy. serving & nconspicuoes camiersand potentialinde aion
sounces For heaithy shrimp. The intricate e cycle of EHP, encompas sing
baothingra e fular and extracefiular Sages, complicates eSedivaly targeting
i phuse 5 thirough control e smres.
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CLRRENT EHPF CONTROLLING STRATEGIES

EHPnfected shrimp exhibit no visitie sysmplorms, compilcating mely
treatment and Excilitating the pread of the dizesse. Efective e stment
e thods for BHP sre cunmeny unavaitable. To manage BHP, it & oucial to
engue that broodstock matustion and hatchery Faciities are thaoughly
dleaned and disiniected wiing sodivem hydroxdde $olution |25 gms /L)
folowed by cidified chiorine (02 gems /L] Soreening broodaock fior BHP
belore admisdon o facillties i oucial While PCR teging of post lrvas
(PL] k& recommended to kentify and prevent EHP trams mission, this
techmigue may nat be acoes sibie (o 8l Fanmers, requiring experize for i3
inplementation. Disineciing ponds with quickdime | Ca0!] and ma ntaining
approgriste pH kevels can help eliminale EHP spores between cultivation
cyches. The thickwalied spores of EHP are challenging to inackvate,
empiha goireg the nportance of siingent biosscurity messumes and proper
pond préparation to prevent EHP contamination in agquaculture
ecos yiterms. Ongoing reseanch on EHP sirives 1o unravel ifs compiete il
cycle and hom-pathogen interactions and formulate eficient control
swategies. The exifting inowiedge gap dela ys the development of s uitable
and artainable condrol methods againgt EHP indection. Additionally,
researchers explore sitemative avenwes. such a3 leveraging natural
compounds from plants to enhance shrimp resstance against EHP
irdecROn MUSOMOMOLEl.

NEEM A5 A POTENTIAL TREATMENT AGAINST EHIP

Meem |[Aradiooie o] has been Sudied exiensively for s poentsl
g tive: paopertics due o Bmonoids, terpe nolids, B2 wonokds, and 23 poning.
The e campaunds haves hown artifngal, antbactena, anti-nfammatory,
and artiiral activlies_ investigaiion nto using MAE agang EHP spores
demonsirates promise in boosting shrimp immunity and potentislly
mitigating EHP infections. NAE was prepared following Agbenin and
barkey’s procedure. Fresh neem keaves were Sorilized, ringed, died,
ground nto a fine powder, soaioed in distilled water, and filtered before
shorage at-4°C. The exdmactwis onceirated amnd e sted for loadcity. MAE
toadtity wiat assessed using rebrafish karvae and sheimp post Rrvee |FL
18], with 525 mg/ concentrations for zetralish and 20-100 mgAL for
shwimp kawae. Toxcily analyss in adull sheimp ncuded 30-55 mg/L
conceniraiions Adull sherimps were eposed to NAE at determined
concentration of 40 mg/L for 15 days for therapeutic eficacy evalution
agang EHP infecson.



SOENTIFIC APPROACHES TO STUDY EHP AND NEEM

To ivestigate the efectiveness of NAE against EHP, researchers utifice
din gnostic ool such a3 enoymalic quaniificagion from po b eqposure of
hepatopandreas samphes Buperoxide digmutase, catalbse prophenol
idase. and ritric oxide kevels] and Saining techniques ke Caicofuar.
white (CFW] and Hematoxylin and Eosin (HEE]) were used for spore
detection and histologicl examination. PCR sensitivity tests were
perfarmed for EHE gene deechion.

FESIATS

MAE yrdessent prefiminany $creening in zebeafich larvas o amess i
impract at vaying concentrations. Zebealsh b rvbe edhibited high mortalisy
ot concertrations eucuding five mgL, with complete monaity observed
within 24 hours. Notably, larvas tolerated the 5 mgyL dios age for 24 howrs.
Shrimp karvae exposed to higher concentrations j60+100 mglL] siso
experienced significant mortality afier 24 houss, with 20 and 40 mg/L
groups dermornrating Smils r servival rates io the coninal alier 34 howrs.
Aduilt $heimmp weese employed to conlirm effects observed in Larvae, and
oaicily hesting revealed Sl condenirations of 30-80 mg/L led to 1009
sunviv A, wehille hilgher concentrathong (4555 mg/L] resulted in mortalisy
weithin 24 hours. The oplimuem NAE dosage for fulde quent expomrme
pruies was 40 gL based on CONCEnration versus percentage lethaliny
analysi.

Contirusces expomume of shrirmp to 40 mgl NAE for 15 days, with walker
replacement every thiee days, revesled improved antioxidant activity.
Analysis of mmunological parameters n post-treatment shrimp
demonstrabed that NAE expomure 2 hmudated antioxddant defense
mechdnisms, nfluendng non-enzymatic ad enzymatic antioxddants.
Superoside dif mutase adivity Sonificantly irnoreased in NAE e ated dwimp
rifected with BHP, indicating & reducion in reactive omygen fpedes levels
cormprared to EHPnle ded sheimp. Catalnse adivity 8 ko ncress ed in NAE.
weated shrimp, reaching level comparable ho the control group:. MNtric
ol activity, &fpertial for imune responges, increased signiicantly in
MAEfreaied, EHP infecied shimp, spproaching control group levels.
Prophenol oddase acivity. 8 vital component of the phenol oxidation
padvenay, increns ed dramatica By after NAE adminksration, surpagting both
contra and EHPUnlieded groups.

Sxaining techrigquees, nciuding Ca bofluor-white | 0P, sevealed fower BHF
fpores in MAE exposed shiimp compared to the model group.
Hiztopa Swological e xa mination of he patopa ndres $ S ecions e shibite d e v r
ks blne-chyed Hoeones i MAE oot ed shrimp fhan BHP-nfected shrimp,
while o spores were obgerved in the contml group. Polymerise chain
reaction | PCR) se reditivity analysis confirmed the specilicity of the EHP PCR
rmethod, with the tamgeted 358 bp band exchutvely olserved h ONA
samples Srom BHIP nfected shrirmp. NAE expofure appessed o nesult i a
bowver bewed of EHP infeclion of & reduced quantity of BHP DA i the
analyred samplel These findings sugges the potential eficacy of NAE
& atrearment oplion for contiing BHP infisction in shrimp

Continuges expomme of shrimp o 40 mgd NAE for 15 diys, with weaer
iz pla Cermmenit every thee e ditys, reve dled mproved anticddant delende via
incredtad penouide dsmutase SOD) and catalace |CAT) activity. NAE

aided in neutraizing siperocdde radicals, protedting againgt oddative
diamage induced by BHP infection. Addiionally, NAE normalized niric
oaide 0] acvity, potentislly enhusacing immure reponses. Bloactive
Components in meem, anch &8 Fiterpenoids and Bavonoids, contritute 0
these effiects. Histologica lexcamination of shrimp hepatopancress indicated
feweer BHP spores in NAEsmpozed thrimp, supporting iz role i B4HP
endicaiion Calcoliuoe white staining revealed reduced spores in NAE-
expoded shrimp feces. Polyrmenase chain rea con |PCR) ensitivity bes g
s e d MAE muay influenos EHP infection o DA quaniity, s uppressing
EHPreplication and profferation. identied compeoundin Meam mefanol
edract |NLUE) posses antimicrobial, anfioxidant. and an-indammaiony
Sttt s, polentially inhilbiting EHP profile o Son amnd mitigating 25 ociated
nfarmmany reponses [Fig 1] Fusther reseanch iz needed to validabe
e effectivenets of these compounads in e contedt of BHP infzclion in
gwimp. Cverall NAE shows pomige in enhancing ansioxidang de e e
e res ponge and combating BHP in sheimp aqueaculure.

CONCLUSION

NAE shows promise in enhancing antioxidant defense and immune
res ponge: while comiating EHP infecion inshrimp aquaculture. Through
vadous schentific approaches, NAE demonstaied sgniicant potential in
boosting shrimp immunity, reducing EHP spore development, and
ienpeoving artioxidant activity.

Fig. 1 Meduankm of EHP infiection and NAE
iredtment Hherapy in the BHP infistted dheimp.
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