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Abstract

Homoeopathy is an alternative medical system proposed by Samuel Hahnemann in the
eighteenth century. It uses highly diluted and agitated substances that derived from plants,
OpOTUENUWOUEGOENQ TRETWEY TW 0P OuWOET Wir 1ERY TadWUOEOD 1 EPEXOT AT U000 O AWl U-
erinary, and as a novelty, in marine aquaculture. Aquacultural homoeopathy has developed
rapidly in recent years, partially motivated by the misuse of powerful drugs (hormones,
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homoeopathy to improve the culture of economically important marine species of molluscs,
rUTEDEUTROxauOWTUETEXIT VP TWTOPUEUTOTEROOOIENFTUTOWUTUTEJETuPAI TuxUT0OI0 A
OUEEYBOET EsUTUUM000UTORNT ExlOulT TuOUTLO OO 0T Ox EJTawED EwplUd O x EE(uOOua0 0T ETOREQERO-
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The results obtained suggest that homoeopathy is an eco-friendly alternative applicable in
aquaculture industry to improve various productive and health aspects.

Keywords:TOO10xET0EO TEDENO 10O ERO TuOO0UUEILEVUUIEE TEOIEDEr UTOTUO BT
survival and biomass production, physiology and reproduction, genomic, metagenomic
and transcriptomic response

1. Introduction

Aquaculture has become a dynamic industry in constant development with the fastest growth
food production sector of animal origin, even at a higher rate than human population, which
turned out into great problems and challenges, based mainly on hyper-intensive production
systems where the common denominator is high cultivation densities that generally cause
physiological stress. Acute or chronic stress acts in a synergistic way to other environmental
factors, negatively impacting productive parameters or increasing sensitivity to diseases pro-
EUETEyEauOxx0UIU0UREN x EITOTTOU By EEEUTURE BOEw YRUUUT UG 00OTTUT Uy yOEN2w IUEDUOET UupOl0
TUTETEOOOORENOUUTUMOuUOEUETIUN OO0 TWTTWO0UMOOUMOUITTUTuxUOET OUSUIT TWOUTO W R<T0-
sive immunostimulant substances, so producers have opted to use and misuse antibiotics and/
or prophylactics to treat stress and its consequences. Antibiotics promote the resistance of target
organisms and leave residues in the environment and in tissues, which has become a public
health problem in some countries [1, 2]. For this reason, alternatives have been sought such as
the use of probiotics [3], phytobiotics [4], and recently homoeopathy that has been investigating
as a novel alternative to improve various productive aspects in the culture of aquatic organ-
isms [5]. Homoeopathy is a branch of universal medicine based on the Law of Similars also
TRxUT00T EuBPx BOEIX 0100 T2upSimilia Similibus Curenturi&+b0TUEOUTU+00TAUEDEIBILEX x0T E
in ultra-diluted and succussed minimal doses. It is assumed that a substance that is applied in
high doses (massively) generates a pathological symptomatology, so if it is applied in minimum
doses (obtained by serial dilution and agitation), it can in turn cure it [6]. Homoeopathy derives
from a Hippocratic medical concept proposed by the German physician Samuel Hahneman
phakks hulkt Aub TOUETYT100x 1 EETENO Bup#haNOETOUT U0 O Bup™ *0srasNNuO800T IO Edup ,, Suhes NNNWEDOU-
(pO0UEDEUOITTUO TEDEOTUN P TRETUEU Tu EEIUENaw000 P OuEl TOO 010X EJToEN PENUIROOU2u0li PEACE
OpUEROOUG2w 38Uy < UOET Ul EOOURUIUL Olu UTUpE EROUIBOCw Ol OO TUENN x 0RO EDEW EODO EWEOOETOIUET
OHITWEURORETUTTITEIOWY T TOEOTNEDEYDTOUOUUETBIEROOOURIUEEUUROO21£7]. The starting point
OWOEIEBOIEE T VIEDOE AOEONEROOBUEEOOETOIUENTOU , OUTTUW3OEIUUT , AP TOETHUEIIEEO TOME
TRIVEElxUTEJTEUOOuxIB0IINEIR O B0 TUBIUWEDENTY TO10ED0x EJIEUIE TuO TUEUET]. In spite
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OlubtUu 191 1y EBOUUBOO0uBUBUL < QUUDED 1uUOu E 1UIEVOBOOX EUWMEQ I UsOluU I lu?xOOE TUEEO LU EERY 1uxUBOED*01 -
0, 3AdOuITTuEAOEONEROOUN TYTOuON THT TUETOITUDO B ERUIROOUE TUxeU T Tu 1EEN T El EEECUENOT
000 YOTEEUO T TOUAMITTauUTOUEIOOWTEY B RO TOTUOOTEUTUONY , 3¢8]. Therefore, re-naming
TOOO10xHTaEN? EEXIERY 1i—10P0U01—EDOOTEEROTATEUETTOWTETOWauxUOXOUTEXN.
Homoeopathy has the peculiarity of stimulating the self-recovery of dynamic homeostasis
BTT0ubl TEWET 1000000 EUTu00u TROTT1O0UUEOEYOU TOEOT 100U TEEIOUUG 3TTUTIOUT0bIuEOTULOOU
TOEQ0L 60w 0T T ERUTEIT2u EV0 O0u 1T Tu OB TUIERGOU EOEDOIUROUREL ETTTOETu OTETEONOU Ol (T
2xEDT 00520 ((uOF TP TORU-101u0au0T OpEu EEIROOuIOWITTulUTENT EupOERYDE UBNIOIxUOOOUTudlUNUT0Tx
regulation to recover homeostasis, and as it uses ultra-diluted minimal doses, it does not leave
UTOREUTUBOWT TuOUTEORU OuOUBOWT Tl OYBUOOO 10U IBEOUOUTUx BT TuOITTUWOTENEIOT1000P0
B PENOxETauETRY 10O OB TEN T OREUEOOE T < (WEEITEuOOuI T Tu?xUDOEIX0TuOTu0X x OUBIT U2uE0ELITT
OBEUOENBNED T YRURNED R OREO O HIOUaNEDIp1Ux EIO OEDENEIT 1BUIEOORENE LI TY TUWEDEWOITTU
PEOD2uEVUTUR = OO0T0xETDE O TEDENO T UnEEDUE TyBEOMORUITUT EulOu EOawdYDO TUE 10O TapOEIUENDT
terrestrial and aquatic plants, wild animals in captivity and breeding, as well as freshwater
and marine species of commercial interest [7]. It has been widely used in human, animal
EOEux0EOIO TEDENO TUETEEDUTlOEUET UuUx TEDrEuUTUx OOUTUWEDEWOEUTEITUNO O UGN AN EYOUROT
UTURUUEDE TuOux ENTOTTOUUOE TUOIUTUURG TulpIUEROOUNx VOO OO TUEE TYTUix OUIOTTEROOWIEOY T10a
and improving internal dynamic homeostasis [5, 6, 10].

(O, TREECUTOOOTOxETaUUTEOTONT EvENBEITTUEX2u0uEDITUOERY TuO TEDENO TWEDEIUixUEERET
PR BIITOURUTEuEauxUTUE TOREETEVT TupOu)Uoawt i huihkluIOE Eaudlili VU Eaw BDEL < UEERETudlu0S -
cially recognised in the general health law (2015), and only health professionals can prescribe
TOOOTOXETOEOTENENO TV P TRETuO UL TEY T EO1OSEPEWEOE T 3T0ubUu T Ty PEAWTOO 010X H/T9E
OTEEOTUEITuERFTUTORENT EuiuOOuxUOEUEINN0OTu TTUEN 100ieOTUUO0L EDEN TTUEEWUTOTERI Ui (O
EOUGIURTULDOET YRy Y UEAN ITTUTY EUTu TOO 010X EJT0Es O TEREDO T Un TREOUUDY 102w OU YTUTUBORUAW UUTO
IOUOERO TUESEUTUTRE T Ui UTTUUT TRU0TUT EudlTul T Ty ,, 900000ALOT  TUWEUIUUTH(O*OUIEDIIEDE
xUOONRO TWTUUOUINEY TETTOWT>OUITEROCUUTUTPEITUOUTEOOUNO BO0au—B0 113 EXPEOreochromis
niloticus and Pacu Piaractus mesopotamicus [11A13¢53E000 TiOIOEEEOUOIITTUTUEDITETE 10000 TRU
ETExITUEOO xp01 0u OO0 0002 T Tu TR TR TOURWUTUUNOEIROT EupOu OERO TuOUTEINOUWUUETIE]
OBG000UEU rUTu EDENEVUUIEETEOU B TTOWUTENT Es PATUEOO O TUENENL TOOOTOxETIE O TEDENOT Ui iU
OITTUOOTUTEEY LETTOETWTOTEIEOEETYTI0x 1EWE" " TOWUOE Tu(OYTURTEEOOT Ut sOIG TREEE 10
—OUOTU0Tup™ (¥ — - 1ABOu+Ew/EAN Y HIE" " ERIOUORE2000 , TRIEGS

For the purposes of this chapter, commercial drugs for human use have been utilised in the
form of liquid hydro-alcoholic dynamisations (Similia® +BEOUEIOUDTUN , TROECAN DONTEIEE(T
BEa01000s EaOEONEROOunL UEDOX TEIOE Y , 1RIEOA OUiUUTEUDOXUTTOEN Eu PalTu TOOOTOXEITIE
EOOx0IRI0ip UTORTUL = OOOTOxETa®u 1 UEANK3 T Taub TUTUEGOURE TUTEuRUIGEOIEAOEONIEROOUN?
VOO TETWITTWTUXTERY Tu? P OUOIEAOEONEROOU-u B 1UTUOEIBOTEx(TUOUT NiEUT bR UOETULLOT
Ep0OOIUUEEUUURNOCUE TEPOENOUETOITINO B - (TTUWOOOIEOOOTUENRNOTENEROT UL TUTUETUTOTE
EOEETYT00x TEE" (¥ — - 1uiUOOEEEITUExUOEUEIUmOOUOE TUMS TOUE TEXITUE TE P TWONE)a
OUEGO x0T RIEEOUEIOUaWIUTEIOTOIWUUT EsEDEWTTRUITUTEu BTl Tu ,, TROEED , DORUIUAWOTL = TETO
such as Similia®EOEI1 UENOx TEIO RO Bl *UEEDIEUU WO i+ EEROTEO®, which will be described
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Similia®p/BES i aOo 1™ HI0u&BT = 110 IxE ™ 1100, UEUT = HIQEOEL " 1001 = 1100111 UENOX IEJOE®
0(— . KISOETEIONS—#MEDEWOTTEROT Uip(— %m0y UTOETU= 0O010xEITa®; Phosphoric acid (PhA),
Phosphoric acid (AcF), Silicea terra (SiT), Sodium methasilicateup , U240 2E0UxDO0LIORIOISPEEIOR®
(ViT); Calcium sulphuricumug**E240iHepar sulphuris (HeS), Ferrum phosphoricum (FeP); Zincum
phosphoricum (ZiP); , ET O10UOu xT 0UxT OUEUON p , EZK Mercurius solubilisup , 126 0000 OUTTU
nosode-type homoeopathic medicines from 50EU0 compounds (ViP, ViA) were applied. These
EOEuOUTTUOOUOETulaxTu = - , ixUOEUEIL TEYTUETTOWETUTOTELEa " (1 — - Lu0TEWB0uxUOETUROT
ITTWUTUXTERY TWIVEET O RIOUEDEWDOE U0 < U0 1U0aulR00T iy . SETuiOUBOEUUIURExUOITEROOIEOE
00U TITEDOMp— 34 P TUTu OUT Eu By EOOIUOM UTEIO T100UH = OO0T10xEIToEs OTENENOTUip™ - , AP 1UI
UxUpO00T ExOOUEBEDET Eui OOEWOUMOTUUUT Eux00UOIBE E T EWERUTEN0AuIOEVAIUUTWIT EPEITUS

o o ~

| u$ ¥ ElO I TOO0! OxETawOiOBROI wix1 EBI U

2.1. Mollusc

\\\\\\\\\\\\\ A~

| 5k *EDEURORIVEENOXup - UT OxTETOuYTOIREOUUUA

The production of mollusc bivalves around the world is still challenged every year by the
xUOxETEROOUEDEUT O TUTTOETWOIOT PuERNUTEUT Ua2EEN0x UEUTuTUx 1EDEDOAuUUUET x DEOTu0OuT xpa00RE
pathogenic bacteria in the hatchery, mainly those related to 50000 spp. and Aeromonas spp.
[14£%00UT R TWOTOINETUERETEETIOPUP TUTux TUIOUOTEWPITUA. ventricosus.
ValiTOu0T " IENOR UEENOxuA. ventricosusty Eu TRx T TOUE ETRTOu PRI ExxBIENEL" (1 — - 1
EUROTOUUUTIaOBEOETTOTOUPN Tur Y TiTOO 010X HITRENUTEIO TOIUED EWTUT TEEOOIUO0UMIOUUUT x-
licates each. Juveniles were placed in recirculating upwelling nursery units (40 1), each one
PATuIO0U/ 5" uUx 1080 TuEAROETU0IOUI hEEAUw* *00OUOUINETUEOCuEOEIEIONEIOETENIOOE
OnRuhorup(UOET UalRluT EOEEQE - Chetoceros calcitrans; 150,000 cel mI™) were provided. The follow-
p0Tu = -, wIUTEIOTOIU EDELEOOIUOII P TUTuEX x0T EdS0/u03hiu5 w3l Au/T u , TIERREE Tup3t A0
/T 1203u3KiNSD3u3KANEAOEORUT Eus3up3t AENUIT Eis3um3AMEDEi—3u00Ul ITEDOUEEE 1Eun3 UdS
At the end of the assay, mainly nosodes (ViP, ViA) formulated from pathogenic bacterial com-
xOUOEUWROUIET EiEURTODrEEDlinp < 0.05) growth rate and increased haemocyte count which
were counted using three images at 100X from scallops tissue were processed by Image Pro
Plus 6.0 to count the number of haemocytes in a tissue area (0.21 mm?). Haemocytes count was
1A3 times higher than controls (Table 1). These results suggested immune system enhance-
OlUxTUORDE TUEIOUIRI T2 - #ABDEEEIER ' 34UTOENT Espd TuEORORDEEOIUTUXOOUTUOITT
OUTEOUOUWEUURO TuORDEERY TulIUTULLE15]. The proliferation of haemocytes is related to activa-
tion of immune response because they are the primary cells responsible to protect organisms
against infections [16¢i  OORPEEDN EEIRYDIaupOEUTBITUu TEY Tu BUOL ETTOu 0001 Eui0upOxU0YIOT
survival when organisms are challenged against stressful conditions [167i18¢u3TT0TurOEIOTU
OBRTubIEOTEUTEL = - , wWUTEIOTONU EEDN EEIRYEI Ty B @UBEDDr EE0Tu EDOOOTRE D UTUxOOUT O0u 1T
1O OUOTEDEIEDIIORDE EDUAUIT OwOulUY 1000 TWEENOXIA. ventricosus.
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treatments at p < 0.05.

Table 1. Haemocyte count and growth rate in -~ U0x1£0i 0T QUBEOUD Uspat treated with homoeopathic medicines for 21 days.

Trial 2830E0OXETETIPTI0MOO010xHTaEdEiEDDEDORET SEPTOEaBOIA. ventricosusiiUY 100100
EQul R TUROTOIEE TUTOuP Eix TUIOUO TEIE aulUp<0E E Tupt wUTEIO TOUNED v T>0EE)T Uuhb WU TTEU
TEETWUT<OEET A" (1 — - LuiO0ul hoEEaUG)UY 10801 Dupkhaupryiyt uO Olukd it +upuyiyt AWTETBYTEL/BS1
/TEp3h/B51200i031 AB = -, WWUTEIOTOIUNEO xpERRON  ,, Zup3t AEWEOIRERORELIUTEIO 10IEDE
TTEOON$ 33 KiEDEl — up3kAEIEOOIUONIUTEIO 10U+ UBELIUTEIO 100U TUTUEX X (01 Euphy Y40t
IOUTOOOTOxETauEOEuhyixxOulOUEOREMGREAEITUWUTERENTWIRETEOTTu T YTUauKUWTuEOEWETIOUT
IMTTEMOTWERNOx Ui YBUEROOUB T1UTux TUIOUOTEWOUTIORITwdT 10T TlpO OMlOIENL Tl 19T TIOT
ITTUTT00OTAWEIOETTOREENRTUTIEOOxOUBIROOWO TITVREDE2 - #EElRYRlaii3 ToUlauiUY 10001 U TUT
IEOTOuEUEDEOOUIUO Oul EETWT xEEEIANNKEDEul hE EalulOuO TRIUUTulpa TEDEWOIEND Tl 10T 1T
and to determine absolute growth in height and weight (mm, mg) for each treatment.

ot SNNPIYIYNO OlNEYWO OIEMEO O X EITEubb Tu— ,, in3kAmkipiyiyl lO O 1O OENK Wi TORrEED(
OEUTEITROWOIEL 10 TOT TR TEOUETEMDIT™ - , 131 pkhohy upiyit KO ThN IO TIE™) compared
00u—3uTUOUxu3kupl K6t +upryihyi O TonyikuOTUE™. Survival was 100% in all treatments and their
replicates (Figure 1).

Larval growth of A. ventricosus Larval growth of A. ventricosus
1.6 a
35 s
= I ~ 14 |
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z b T 32 b | b
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2 18 c ks c
= =
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s 1 i & 04 I i
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0 0
g i | T2 B k] T T v | i vi Rk T4 s
Treatments Treatments

Figure 1.1&00PITOIRaTE OEERM) (left) and weight (mg day™gUT TIAOTHOYT O T IEIROBUEEIOxu  T0x1 E01 0uvl QUBEOUI
treated with homoeopathic medicines.
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Trial 30 WEEOCOUWOUEAOOUOISUBED WOOE Tuu I TuxU1YDOUUuI 3% 1TUDO 10Ul huE EaUAIP BJIEEOO <01V EWE
xHTOTIOETENIOTIuLEx T0I0UOTEE " (1 — - LubPslTWTOUTWUTENTEMUYTOR0TWERIO U EOUNH Y
HOYTOMT UL TUTWEOEOO0aWTOTEITEWUOOu EETuxUTYBOUUUTEIO T0pOuEUx REENTAEOEIETENTOTIE
with a pathogenic strain of SBUBIEGHOAIBUIN™" ( , kAub PPIEIEEIOR). An initial single dose
(1 x 107" %4100 was provided as based on the mean lethal dose (LD,,) determined by the
Probit method and based on the dosefiresponse model described by Finney [NN. To obtain
greater clarity in the results, in addition to the groups previously treated PaV-PhA (T1), PaV-
203131 AWEOREROREY  , Zup3t AEDEI$3up3 KB OuOT PuTUOUX U TEUERELOOUUTETDY TuEOauxUTYHOUU
WUTEIOT0WuP TUTOEIUET EaellinEOT PuTUOUxubEINOTTEITEiRIT™"  (, KAEDELET rO1EuEixOUp-
(Y TEGOIUON™ * 3 1 +ir+-ANEOEIEDOUTTUOT Pl UOU xup EOOUROTTEITEMEOEE T r OTEWEIO T TERY TEOOIU00
0"* 31 +urkiu20UYDY BupCi A0 TulUY 10001 U BT YEOUED T EuEuy0ul RUKUOUAL iEOEunb WITuEIUTUipOTTEIOONEDE
ITTEERYNIauOI2 - AAETTIOUTBOTTEIROOUEIKULAL iEDEUN uTuxOUIOTTEROOUPEETITUOROTEOWI EET
(UTEIOTOUUGTNRUUU T Uiphy IO TAIUOOWRRADY TONTUL TUTUP 18T TUT EiEDEIK Yy 0ix TOUX THITIEUFTU
px = UASKA P TUTUEEETERSTTulb000T Ui TUTTOOOTI 00T EVEDELETORIUTT EuBIN | AuAT for 10 min
ERS* *0uUTEOY TUOTulTTuUUx TUOEIEOIEDEuU0OURO TubluEIN S w00 IUUITTUWEOBalli2 - #uEERY-
plawPEWETITUON1Ey P TUEEOOOTUENEN 0blug2 - #1  UUEu*BlushiN Y20 TOE  0EUPET Al 2 10000
PIUTuTR>UT00TEw By EDubOEDUTEN OTEIUUTYOlu 2 - A EEIDYUau Eu B < TUsETO0 OTu UTTu PEITUZUGIUEDN
IT0UEAGRUOWELTOUOEAEEOO x0T RO TIENROONA VRO TWTTLETENTOTTNOOIPEITWETEOTIWPIUI
OBl 0ul0YTOMTWUEENOXOOWIUTENEWEVNETEOTOTT Ew"* 31 +uHWEDT EvEAl iTub TOOTWUOWTEITE
EOEu UOETENTOTTEu UEENOX Uy BYBOTE (T Tu TOT 1100 VO0YDY BN i 3TTw = -, 0UTEJTEwUEROOXU
BEUOWOUYBYTEWT TLETEO1 OTT03ilEEIOx B BOT Eulkuversus 40% survival in those treated with
OTOIWEOEEOOIUO0ULOUTTUHOYTOMT MOTWITTu™ -, u3hupUai KAl iTuxOUIBOTTEROOS

Trial 4.30uJUTUUITTUI FTEIDOT ™ -, WUTEIOTOOOWT TUOPEUOERENEOOOUONRT IO WU T TuTEIIO-
pOUTUIRO BNV EElin& (SHOTHIUY TODOTUA. ventricosusiEOul Rx 10O TOURE U TOub ENEx x0T Eull* (1 — - 1
E0ROTu 0TV OEDETTOT00 Py rYTu TOOOT0xEIToE) UTEIO 100U EOE UTUT 1w EOOIUO0UN 10UV
replicates each. Juveniles were placed in recirculating upwelling nursery units (40 I) each one
P TUiOUU/ 5 U= 10O TUEAMOE TULLTOUN hEBAULITTui000P0Tu ™ - , wlUTEIOTOIWEDEEOOIIGNU
PIUTEXxBIENSI/15) tEg3nius/150 vEw3l A E%r , U2up3t /T 120313 KKWSH3un3kAuS 3up3t Al
EOEy—3up3Akh 0T TuTOELOTITTu TR 1O 1000 19T TIUEBIOX Ui PTUTWUEDEO OB T OuiUOOUTEET
UTxGEBIEDEPEITTEWUTOOYTENIOUMO TuOUTEIRUOUOuT RITUORUME T Ui uUTT0uEDEWUxUEAT Es PRl T
ethanol and dried. Immediately one of the shells was removed and soft tissues dissected to
PUGOEITWI T TuT E0UOROUTUIRO EMIUEE lin& (SMO Tul EETWEENO b TE TP TUTur RTEROiL —  0EJTU® (Thermo
U TTU2ERTOBrENSBITEON , w42 ABDEUTUTOYTEERN Y5 a3 TTWIETOMU OO BEIUDY Tt —
sequencing was applied, which is widely used in the study of microbial communities asso-
EpEITEu A0 TuEDOIO TOERUAUIT Ol 3TTUEEEIT U hb 20U — v PR T RIVEENT EvEEEOUEDO T 101 & BUEDER
1TUOE)et al. [3¢EEO <Py TE[NOUUT@UTOEO TwOW T TW(0UONOR , 5218w/ 0E)IOUOm(0U OO B TO0
" w42 ADOBETURY TEW&TO0ObEI2 1UYDET Ui+ EEOUEIOUaw P P PIEOTTEDOIEIOY TUIEYIOR; Irapuato,
&UBOEIUEIOW ,, GROEOKW  T0TUPEIEN B EBObOTOUO EREN EOEW UUERUIDER EOB)aUtu Olu (TTu TIOTUEITE
EEBE=E TP EIERIUDT EsOUG (OppENanUITOprEEOIEDFTUTOETUP TUTUETUTENT Eugp < 0.05) in growth
UETuORUTTO0TOTU T OuEN) (pudYBYkALPAI T T TVETULUTUUM0Uuphiyt s OuENMROuT T ™ — , u31 3T
OUTTUTUOUX U , GUTOYTUTTIEOOIOEDIix TaUOubRlProteobacteria, followed by Actinobacteria,
Firmicutes, and Bacteroidetes. The prevalent genera in GIT were Microbacterium, Bacillus,
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2a0EPOEEEUILBUO and Burkholderia. In general terms, phyla Proteobacteria and Actinobacteria
play an essential role in immunity and nutrition of invertebrates, and both were dominant in
NOYTOMTWUERIOxA. ventricosusDOuETUOUxUIUTEITEWPITI™ - , §

| 6h8l &= OUUTTOU0UTGup , OEBOOUULEEXERK

The Horse mussel Modiolus capaxi®UEOERY Tulx 1EDTUuiUO Oul T Tu& Uoiudiu* * ERIOUON ELpbU TuE U EE V(-
10UTxOITOREREVIUENT Ol E000POTETTLO UUIE T TOTUENT EWOEETRT Y iIEUUUIEOBE0TixUOEUEROO
[20¢5 WUIUEauPBERETYT00x1Eul" (1 — - LulOuBUTUUIT T FTEWOT = - , Wll1EIOT10000O0TOOBERY
physiological and transcriptomic maturation in M. capax.i , SEVOBTEEEIPTIHIOIEPIUI
UUTEuBITOOEL TOUWEUOOEUIOEOLOUIUTIUR 3TTuTR*TWO 100 BELE TUTOTEudOullpx00EE TupKWlu EE U0
90/ip31 ASH/150 15033+ Aul (TEO ORI OUBDY TUEOOIUO3 KNED Eu— JuEO TTERY TIEOOIUONm3 KAl
sequential sampling in time (days) was made (t,, t, and t,)). The histological analyses showed
UTELOULUI0LWITENTENPIU T 3hEOEN3tuB)JBEOI I, ) the best results (p < 0.05) in total weight
increase, gonadal maturation of 100% females (Figure 2 left), highest frequency of vitellogenic
and postvitellogenic oocytes and highest oocyte quality according to the total area, theoretical
EGOENROOUOTWITTui 1O Ui TOOEEEWESY TUET TuEUT B0 YEREOu O EJUUIawdOE 1RUTOOEEENET Y100 -
O100u s0ETRy EOEu UTXUOEUERDY Tu xOUT1 0B TOPTYT00 (TOUT UTETDYDOTu 31 0w DOEUTEUTEW OOTOOE
proliferation and bioenergetic quality of the oocytes (amount of lipids and neutral carbohy-
EUEDTUA = DU0OET T OREENEOEIEROE T T ONEENEOBAUTUUTYTETEWTEL = - , ulUTEIO100Uip3nu3I 1EOE
T3) contributed to increase the overall energy reserves (lipids, carbohydrates and proteins)
pOu0TTuOYEJAN EFTTUGRY Tu TOROEW EOEW BEEUEIOU OUUET G +Gx Tar* *E)YENCuet al. [20] using wheat
enriched di-algal diet, barely reaching gonad to maturity ~ 25% of the M. capaxuEUOOEUIOEO
3T00 P TUEOOUETUTEWTERETYTUUTU0000:OuUTxUOEUENRY TuEOOERIOOIEDELOOEAITu@URRIan0 Wi TT
UxTERTUP TULEYBOTEWPDT ™ -, wUTEIOTOIUuPITUUTUX TEMIOUEOOIUON

- OulTTWOUTTUWTEOEWEde novo transcriptome characterisation of the ovarian tissue treated with
TOOO10xETawbEux TUIOUOTEWUNROTIL —  UT@hu(OulppEOEOBAURIOTEDFTUTORENT TOTUI R UTUIROO

transcripts (Figure 2 right), and some of them were related to genes that encoded oestrogen
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Figure 2. Frequency of ovarian developmental stages (left) determined by histology and number of genes (right)
BTy TODrEED M EDFTUTOREN TR>UTUUROOu gpu @ YoyhudOu U1 Tu O Y Eaw IUEOUEID> 10O Tu O Tu EVOOEUIOEOL O UUUT0UugModiolus capax)
EOOENROOT Eu PEITI TOOO 10 EITau i0U TOOEEY O BEIVUEROOH 20ET 11 2Yi UOEDFTUTOREDT EdUIET Tu2(u/UT YeUT000T1 01000 DIET Tu2((
Vitellogenesis; stage Sl Posvitellogenic; stage SIV partial spawning; stage SV post spawning; nuéuKUliOUIUT00% - YU
IRXUTOOTEMTOTWAEIEEQERIILUOETUIT RxUTOUTEITTOT & UT 2uE R0
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UIEIxUOUUSLuEOEN$ 1 11 100 luppu @ Yoy SUIUEEDOWOTY 10Uu TEY TuE 1 TOuU 1 <OUU I EulOu I EY luEIEBUIEU
PORUTOETuOO TOOEEREIETYT00x O 10 EDENO0EalTugUERIausOuOEROTUEDYEYTUNE21] that allowed
TRx0BODOTW T TIDT TWWT xUOEUERY TiEGOENROOIIOUOEROWTTUOUUUTIUITEIUTETDYTEW31 §

31U OUOITBIixUOYIE T EuBide novo transcriptome characterisation for M. capaxul OUIT Tur 00RO T
BEOEWIOTTOT 10 A0 Tu T Tu T YEDUEROOuO Ty x TaURGI0 TOE R Y EUREE(T Uoudlu EOOURIUIT Us T Tu r U0l UTUTEET
EOTEUTETOO0OTHEED Ex x(pEEEDRIaE UIBO TUEUOOEUIOEONTOOBEREUIEOOERROORO TuiOUUT T EwUx BP 0RO T
EOEuxUOEUEROOUOTIT Tulx TERT Uau((up00utdO T 02wk TuEx xREEEO TWIOWOUTTUERYBY TuO O00UUEUPBITUIEOO-
mercial interest.

| 6hot & OTUREECUOAUUT Uug* *UEUUOUIUTEYEUT DOBEEK
The American oyster *"UEJUOUIUTES YoUT BOPEEuBU EDuBO x OUIED N r UT TU&W EDEW BBUEEU0I0UTUUTUOUUET
pOWT Ty WOEOIRELEOEINDOWUT Tu™ " EREE T EQUEOEWOuT Tu& U0IuOlu , TRIECH 1EOOOTUEIENOAUNT UEEOUE
(0UAuBEDUT EE w0 TUERO TubOu* *TOIUG - UIUEOIEIBTEOOIG TOECUE Tu3EERIEup™ - 3$340 , TRIEOUEDE
BJUTUUT EupOudBDYEREUNOUTUEDEWUTYOT O TOWED Eul EawOUUUT Uaud vOOTE U0IE TYEOELEUOUE TIOT DU T T EG
0000 B 0UBDUEURx IO ODEL TOEU N UIUE & PRI ETYT00x 1 Eu0u BEU0 EVOOEUIOEON GAUIT UG 3T TuUTUU0U
OEIEOTEROWRRITRX TR TOINEOOEUEIT Eubal Ty *5iyaUT DOREE are detailed below.
Trial 1 WIVEaPEWEOOEUEITEEL" (1 — - 1ulOIEDBaU T TWUEDUEUR<IOOPEWTUXO0U TN YTu™ -
0TEIO100UDOEIOOENIOEOIOAUIT Ui *GiveUl BOBEE to understand the response mechanisms that are acti-
vated by these treatments, thus helping to characterise its mode of action. Adult oysters (120 g;
hyt M EQKIIOOETOOOTTOTOUIxOx U0EROOuR TUTIEOOERROO 1 EnOulyrtuxIEIREIEOR TUixUOYDE TEUDAT
EOOIROUOUIOREVORNTENTOOEUEN"" - 3B3uiOWKKIEEAUL  OuTRx TWROTOUEETUTOugt wUT <EETUrlUTED-
$—#3t Au(—%up3KiEDEWPOIEOOIU00I$ i3k EDEN— 3up3t A UIUTEIOTOUY TTRENTNIU00aubOxUTT-
OETEBOTUI TOOOTOx EIDEN <D0 L TUTuxUOYBE TEsO0 TuEBdaux 1Uu0auiui 1 00RO TuITETOUTUOLITT
OaUlTUTEETTV& " - 3$3ub TUTuEx (1 EuiOUWEOOEOOHO TuEUOOEUIOEOuOAUITUNEDEEURO Tul T TulUE)
period, two samplings (S, and S,APT0TuxT1UiOUOTELIOU TRUICIO TEEENEOBaUTUE (1 — - 100 WE
TIOTUEWO0TELIT TUT OELOITTUEOOENROONO TuEIUEANENUEOOEDROOTEVTUOU X P TUTUEEX EEOTIOTWUTRU-
H0auOBIUROTUEDEWx Ep 000 TubOuTUTEITUOUOTUUTUux TUETOUET TEUMUX 1 Epr EETIEUu TUTWOEUTUYTE
ITERENO P 1EWOERUROTUBUTul F1E0UEIUOEDET EWOERFTUTOWIUTEIO TOILEOEEOOIUOME. 1 OBOAUITUU
WTENTEPRNTL ™ - , i 3rEyBOTEWT TV TITOWIUT@UTOE A0 TOOEEWOuYHUITOOTTURlipKUAED Eyx OUUYD-
(1000 TTOTURUugt VI CIAWDET 10D UWOWEO x(®0T3ha2,) and 16.7% in the second sampling (T1-S,). In
T2-S )0atiTuoT T TTTU0UTgUTOEaunt hat CIAUTOP TEEIITURO TiUOEDTTUTOEIT EAVIET TEDEW YU
x0U(z0x B~ Ob0 TWUIET 1au(Ou$3uEOOIUON3KT2,, 38.5% of the female oysters were at resting stage and
+YSuEuEx OUlUx B> 000 TWUET Tau - aU0TUUOIi— 3IEOOIUONTUOUxi3t 12, recorded the highest frequency
(37.5%) in postvitellogenic stage, 31.3% in partial spawning stage and 25% in post-spawning
OUETTauOuTTuYT0TROR)& ™ - , u3t12,, oysters showed the highest frequency in partial spawning
stage (71.4%), and in T4-S , the highest frequency (57.1%) was recorded in post-spawning stage.
It is important to highlight that even when T1, T2, T3 and T6 promoted maturation and spawn-
OO TOBTOAUTUIITTU TP TUTEDFTUTOETUE TR TTOWTTOWTOET EWOITEO 1T UEDRI2uthOE Tl
presence of atretic oocytes was seen in some samples of T5 and T6 control treatments. The vet-
100Ba™ - , iBKUTTOTENOTEY TuxUOOOITEIEEOETTWOITEO TITWETEEIUTIEEUCERDWETTTOTUERYT
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OOEaUIUt P IULUOEUIVY 1EX30u I YBUB iU T li@UERUauOluU T ltOOEaU IUrOBJUUI ErUOE TULEDF IUTOU WU T EU-
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lies in the fact that some of them seem to trigger a constant production of new generations of
oocytes, which may be useful to hatchery purposes because it could be associated to the pos-
sibility of several partial spawning events that could derive into several larval batches and more
opportunities for seed production.
Trial 20 WIUEauPENEOOEUEITEE* (1 — - 1WOEDBAUTUTTWUEDUEXIOOREUTUXOOUTHOW YTu™ -
WUTEIOT100UNOUEUOOEUIOECUOAUITUN *5iYDUIBOREE in order to understand the response mechanisms
that are activated by these nanomedicines, thus, helping to characterise their mode-of-action.
EOUM kiTUOUx Uil kuEEU00OAUITUUphb VITohyupihb uE QAT EETUUOOUETOOOTTOT10UUixOx UIEROOD
PIUTuEOOENROOT EupOultyrluxOEIRELEORTUuxUOYRETEu b TuEOOROUOUILOPEIOBTENIOOEIEL"" - 3$3
10U Kku EEAU  OuTRxTUOTOIENETUTON BT UTYTOuEDFTUTON IUTEIOTONUN TEETu OO0 Ty BAUTUITUTT
UTxGREEDT U PED ETYT00x 1Eu00u ETITUONO0Tu (T Tu I0EOUEURXUOONE TFTEN OluEDy  ERGOOAEI Ul Ustrain
(1 x 108" %40 &1 +ULEDETOUITOOOTOX ETORIEUUTIEOO x0T RTUINENOO TUEDEOIEOO EDOERO 0
1+Wp3hiuse/15) 3l A/T  1203up3t AWSH/150 uHUL+Ub3KI/T  1203HL+Ui3KAEDEW P OUEOOIN0
TUOU>Unu T0TEOOWEIE < OUBDY TuEOO UGNy 3t AEDEN— 3uOT TERY TuEOOIUONn3AAN%DY TuOAUITUNOTITEET
homoeopathic and control treatments were initially (t,) collected and dissected. The rest of the
0allT100uP TUTEONTENT EEOEIERIUTENT BT Tl OBEOTIT Tl Bx 1O 100wl ). Several tissues, including
OEOU0T 0w 150000 T OOEEWOUUE0 TWBEOELED 1 TUUY Tul 0B Eup## &AW 1U T I x VB 1 0w 0EE 1 EXOOWOEX1IU0Aal 0
IUETUBOIL—  WEDTU®w3TTUO0ITTUREN I ORrENEEITEON ,  Wai2d SWEDEWIOUT EVENINIYS 03T T
UTUGOTIBUUU TuxOUIROOuR TUTur R TEROw#EYBEIOOWGINIROOu GUITAUIGIO THEENT REOBOERO Ol &ulBUINUTU
rRIEROIL—  wWETUC3TTUO0RUTTUREN I ORrENSEITEON ,  ai2i MilOOurYTOENYDEUBOI
TETUIRXTBOTOIENTUOUxu TUTWUUEITEITEWOiL —  wTRIVEEIROONTOUIT TWIVEDUEURX 10 ORENEOEDAURU0
UG Tu(O0UO0RE = UTaul YyYix0EiOUOm(0UOIOB2ED#ETTON " (14520 3 TTIEOOXERIOOIONITT
IUEOUE= 10O EHEPATWITT1*$& &IEEIEE R TOENEENT EWlTELITTWUTEIOTOIUNORUTOET EyEIUOED-
xUOETU0BOYOOY TE®OUUTxUOEUERODG0i? ,, TOOIDELE T00EAEITuxUOETUUR0uP20TUOPELO TIEEOWEIXUOETUUR0
2L10x000Tu00u OTUIUOTTOu PEOE 2 LTTUOEROOLOTuUTxUOEUENRY TuxUOETUL 2 3TTUTuxEITPEAUPTUT
PEIEOOOTu(TTu OO xOUIEDIEET TOUAWIOEREERO TulTTu U TORrEEDETu Oy A TORW IUEOUE UERGO
systems and endocrine regulation of gonad development and function in **YpUBOEE.

Ol TRxUTUIROOWUTUXTERYT0aWEOOxEITEulOuITTUEOOIUONDP < 0.05). In T4 and T5, there were 748
EOEuAUN TTOT U 0Ty EQupOEUTEUTEUOTY 100 Olu TRxUTUUBOON UTUx TEMRYT0a0 EOO X EUTEulOu B UTxEJEDT
a separate T2, T3, T4, T5 and controls (pudyiykAiu& IO TUPdTiOEUTEITEul RxUTURO0u 00000 Tu3l
and T3 were associated with biological processes, including metabolic pathways, ribosomal

biogenesis, and transport of nitrogen compounds and anions. Following T4 and T5, genes
P TWOEUTEITEN TR UTUUROON L TUTUBOYO0Y 1EWOu O TIEEORIOUXUOETUUTUUTORITELPAITuUTUxO0UTLI0
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UUU TUU O BOUBORO 1u=UOU 180w 13U 1UUBOOM & 10 1Uu POV TuDOEU T BUTEL 13U 1UUBO0N 1000000 lu3hub 1V
BIUOEEIT Eu b TuxUOUTIOI0NORI T g/ Al TORMO TulTELUTTURITUuU0UTUULUTUXOOUTUEOENORI0-
chondrion degradation. The transcriptomic results obtained allowed us to determine that
TOOOTOxETOELUTEIOTONUM RXUTUUT EWUEOUEID= IUEIUGEDEDT EubalTIEOO 01 RIEDOIO THEE<UOETUUTU0
such as reproduction, stress response, cell growth and metabolism of the **iYDUDODEE oyster.
Trial 3i OuIRxTROTOUEN ETWTON PEI Exx01Ey Bl ** - 3$3u 10U 02001y 0EIYEN EUOI0UTL EIUTUOTOU
O100n3TTuTR* 1RO TOUELIEIYDEUNOUTY PRI TUIOUOTEuDOul Yt x0EU0EIEVECTI0UTUT TuUT<EEITUux TU
WUTEIOT0W ATy r00TUTEs UTEREIT U TTO Ty EOEWEGGIROUOUU ETUEROO EOEL (T Ty OPEUOET B (u TEOEEQE
and C. calcitransiphohd By 1OOEG 3TUTTIEEuO0ELY TR TTUWORIYEI VOO B ORI <UOEUERGON rEUTTORIU
B0l Kkl TUTux0EE T EBOEUEOT IUEnOpREE T Olbl2uOiul WEIYEROME+@UBEL ™ — , UTEIOTOPTUT
EEETEuERN2u(0uEV0I0UTL P EJT UupYSyhain Al 3T Tu0EUYDEUNUU 0Tl r OERUTEs P TTOW0T Tur U0 < TEDY ST TU
(E)YBE P TUEUTIVEEIEEO T O0U PEUETITENT EEUhPAITOUNITEETO Tl T Tur OBWIET WO vl al EsEDENTUM0A
developed pediveliger. Analyses were based on initial and three sequential biometrical data from
HYORDYERiOUT EETWUTEIOTOWUTEEA3 T ™ -, wWEIYBUTUOUXUITOP TEETYTWETYTI0xO100000U-
YoYEREOEWT RO Tul SEPTOEanOIEOOx ERIOOuPATUUOIUTENT EMUOUxU  UiiT10mOuFigure 3, *YDUTBOREE
(EYELTEWTETBYTE3huhb | ipit Sz OM31 iwh | ipi iU OAEDEIBKphb | upit ihb iz ORUTEETTEWTTWENT-
T00UpaT WEUN3kuphekupul N OAUTEETTEWTTOOP TULUAT U TR0 TOUTORDYERUTETDYO Tu3l WIEETTE
CTTreTrT000TYRO Tul SEDT OF 2upU up AN AED BT TUI T T TORUTTEWWOUYDY Edigt # SKupURNCIAG
Trial 4u30uEIUTUUEYEWTYOTOTOIWOEIUUTU AT Eix TERYTONT TUOEIYEIU TUTIOEIBOTEIEAWTOTERYT
VEUTTORO TUONUTTWUES TUEUOKEUNIUUTWUEDONITTOMIT Tau B 1UTux0EETEudOul YIWEUEOTIEWEUTTENDT
EOE1—3u3kAb TUTuEXx®TEuEl™ - 3$3vEUUO TulTTuOOEVE TuUT YO TuxUOETUlM2 TEPETUETEOTTO
ETUVEROCw EOEL OPEUOEITETL P TUTu xUOYDET Eu Eluy I00EW EOEL kY EOTEOu 0aliT Uy UTTOUrEVEOTIU PTUT
x0EE1 EiEEOEI0UEW0TYOTOTOUmEUME TAUUENIUE Tar-@UREIOO 010X EITENUTEIOTO0UIP TUTIEEETE
daily to the culture water (0.02% v/v). The results achieved are shown in Figure 3.
Trial 5.0 uxp000 TRx T 1O ETUITOudOu 10D BEEITu P B Ex x0T EuEli"* - 3$3u 10U 0EIYEWEUIUUT:
» E/4 %1 /32034 53131 AEOEI— 3up3t AEIEOOIUOMO UUIE EAuO0EWEDY Elub 1UTux0BETEROu080 11

~ /o~~~

and C. calcitransuphordi PEIuxUOYDETEVETIOOEN+EIYEUTUOBITUEDEITEIVTUNOTux TEDY TR TTUIEIVE

Larval growth of C. virginica Larval settlement of C. virginica On-cultch spat survival of C. virginica
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American oyster **EWHUWU EYATIOEELIUTET By TiTOOOTOXEMEEVUTUNO " - 3$3u0allTUTEIETTUA
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EDOOBRIUPENTYBUBIEW31Ox 1UBIUU 11 EOELUBR0AL P IUTiOBOUBO I EudOul I IWUED I TuOlul Auput S**
EOEul 1 upuAuxUUa+D@UREL ™ — , ulUTEIOTOINP TUTiEEETEUE B02ulOuE V000U Tub BT Uup Yy ki ! EJTELOO
biometrical data of 30 larvae for each replicate every 48 h, the best results in larval growth
PITOEIROTEIRNTY™ - , u13hui0N0P1EIEAEOOIN0NN3 AEDENrOBlauEau3I wFigure 4). The high-
100u20T0EROIEROOBEINO WO BEIUUTuix TEDY ST 1U0EIY EgNIl NTAPELOEIBOTEPNTL™ - , 131 GlO00PI1E
by control T3 (7.42 g) and the lowest production (7.04 g) was obtained with T1 (Figure 4).
#F1UT10EWUTU000OEIOTEROWTAUUIUE P TUTUE Y UREUIEEOTWOETYTUUOUYSY EXOTOEDY ERETERDUT
homoeopathy favours nutrition and assimilation of nutrients, increases stress resistance
ETERDUTUONTHT TEUAUUTUETOURIAauEO EuIUTOTUTTOUITTe OO U0 TWAUIT OuBEDEWUTURUIEDE TWlOiBEEO
by pathogens [5, 23¢u «ETYTUU0UYDYEwEIUOEDEIT Eul0uUO B bal Ev0BEIYETu TEWETTOUOEUTUYIE
in other species treated with homoeopathy, such as ZEO0xIEiTOOEOUF and Crassostrea sikamea
0, EAGO120a001TURet al., unpublished).

Trial 6.1 OuIRxTWOTOIRWETUTOUPEIEX xR EuEN"" - 3$3ulOUEUETI0T U0 EWEVNIU0Tub TR0
homoeopathic treatments and one control (four replicates each) in recirculating upwelling
OUUUTUAWUOR00upKyu0A T EETUOO TuEDIOEERO TuiOUWUx PT00TUNOIL/ 5" "uxpx TuksiEOEWBURIWETYSET U U
= L WUTEIOT00UN , E/4 %1 /Zip3hii2034 53131 AEDEI—31EOOIU0m3t AL TUTURIUTUUT ERu(ColEUTTE
density was set on 4750 spat/upweller and (WTEOEEOE and C. calcitransuphortip EOUTEuEILIOOES
STTIOIEMTENYTUWOIUTTEux TUUTEIOTOINEDEWT x0EET UipY O0UO TAL TUTIOTEIUUT Eubp T100aubalT
BTUEEVEI EiEaOETUa31 Ox TUHUITEOEWENOaub TUTiOBOIBOTEROWTTWEST WO Aupit §*"uEDE
| Kuput ux UUG+D@UREIE 2O EONEROOWITEIO 100l TUTIEEET EUE BNaulOUE V000U TuP DT UipYiyl Cakiut EJTE
OOupODENEOEN B TT00aEROO TIRERNERIEOlut YuUx B TOU TEETuUTxREENTOUTTUETUl TUOR(TWUTUU0U

PITUOEIBOTEmOulTTuEOOINOW3t IGO0 TEIEA = - , 131 1EDE1rOBlau3hwFigure 5). In contrast,
ITTETO0UTUO000Ou0A00TUUTTEWEDOO BN TUTB)BOTENPNITY ™ -, u3hul + WOIMEDEW3! ul K uO0K
and the lowest production (236 ml) with control T3 (Figure 5).

- AUUTUOTTEWTETRYROTL ™ -, wIUTEIOTONTUT PudT 00O T TEJELIGWOEDYIEUEUDATWEUlEDOY TUE)
TUTETUYO0UO OO EIOTIEEOTHO Y TOMT Ui EITEIY TUITENP TRE WO TEOUITEIWIUUYSY B I UTEJTU
00u™ - L WUTEIOTOUIIOOUEEOO O TUENETEIET TU2wx TUUx TERY T080BUOOUTO xOUIEOIIOu<UOEUET
Y TuUTTELEROOEIU TYTOuDin UO B UpAT Eu U TEDu E TEE1 00T Ui (Ou UT By xUOEUEIROON EDEL x U0 rIEENRa
terms, the hatchery could produce and sell more seeds if homoeopathic drugs, such as those
TYBUETEROuTI0EaP TUTWUOURO T 0awEx x0T Ea3 TTuUTUU0UBOWEIYEWUTYIT OTOWEDELIUY T0MI
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Growth rate of C. virginica seed Volumetric biomass of harvested seed
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Figure 5.1&U0PITiUETpOuUTTOTOTITup» OuEEA™ (left) and volumetric biomass of harvested seed (right) of American
oyster **UEOUOU0UTEu YUT bOBEELUTTEQUTETOYROT = - , wlUTEIOTOI0WeONUTERUEUOEIRO TuUx P10 TuOUUUT Uaw U0 pkyi0k ElL " - 353
hatchery.

OUUUTUAECOrUOTEWETUTEixOUTORENTOUEZUEEUIUUENTOOOTOx ETaulOuiUTOTUTTOWT TWIE T 1011
the-art technology in oyster seed production and increase actual productivity and economic

xUO rIEENRIaOTITTIEOO O TUENRx UOE UEROOUOTWIT TuUx TEDTUMOWT T TEIETTUAS
| 6hordi UOEOAI00AI0T Uig* *UENUOUOUTEWROEO TEK

*UOEOOIOu0aUlTluCrassostrea. sikamea is a highly valuable mollusc species and cultivated in
UTYTUEEOUOUURTU0uU0ub0kdUue O x OUIED (IO TTOTUE TuOTPuOO0POTET TuiOULIUEUNI0UTY EOEVBNTUOE
Y TWUTEIOTOUTOUBINOEOETTOTOUnOW T TWEEOUEIOUaN%OUUT R TUWO TOIIIPAITIC. sikamea were
performed as described below.

Trial 10 OulRxTURO TOUENE TUBTOuP EIEX x0T Eulli* (1 — - LuiOUEOOEDROOO TUEUOOEUIOEOuPN TP O
UTxEENT Uipl KuGAUITUUT EETABOUITT T luxORJIBEWEOR T Uit Yi0KBOuP TRE T T Tui G000 RO TWUTEIO 100 TUT
ITOUTENSe/15) w3rWEOEW/T 120331 AE ™ - , WUTEIOTOIUNEDEI$ 33t MEOEI—3up3KK  UilUTEl-
ment vehicle, fully impregnated inert homoeopathic pills were used, one-a-day per oyster.

- allTuuP1UTUEROUTENT Eugt YuEDLD, and 15 from each replicate at t,)) and soft tissues histologi-
EENauxUOETUUTEuEauTEI OEIORaMOUEOELTOUROIUIEONO TWIOLE TUTUORO TuTOOBEREIE. (MEOEERTTURYT
TOEOEup## &MDOE TRTUWUT<UOEUENRY TuUIETTUEDELITTOUTIEEUEDEO T1TUOIOOEAIT lup SMEEEOUEDOT
16uL OEWTUTar)EJEORIOuet al. [224E0Ey Y HUETWEOEL 1 0ED Tug24¢h , OUTOY TUWUATORIrEEOUEDFIUTOETU
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the best results were observed in oysters treated with T2 and T3 (63 and 67%). The highest DI
(36 and 32%), which suggested a greater energy storage in the gonad for oocyte maturation
[24] (Figure 6). A high frequency of organisms in post-spawning and gonadic development
stage (38 and 52%) was observed at t,. At t,,, the oysters of T2 and T3 showed the highest
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in gonadic development stage was observed in T3 and T4 (Figure 6).

1 10ERY TWOUT Tur OB)## 3ipt kiy OKuP TETUPEI Utz Ol 00U TR EEOUERFTUTOET Ui TUTWIEOUETE
EN0PTION™ -, lUTEITEsEOELIEOOIU006aUITUVE = OPTYTUOBIUUaw EOE UOENFTUTOREI EsUIETTU
were simultaneously observed in T3 oysters. Since C. sikamea matures and partially spawns
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oysters with higher Gl and lower ID values. It could be applicable to gonadic conditioning for
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—i). An initial single dose (1 x 11 1 —%was given as based on the mean lethal dose (LD)
determined by the Probit method based on the dose—response model described by Finney [W._

To obtain greater clarity in the results, in addition to the groups treated with homoeopathy,
antibiotic and ethanol, two new groups were included, which did not receive any previous
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Crasssostrea sikamgaated with homoeopathic medicines.




































