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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, 
ÔÐÕÌÙÈÓÚɯÖÙɯÈÕÐÔÈÓÚȮɯÞÏÐÊÏɯÏÈÝÌɯÚÏÖÞÕɯÛÖɯÉÌɯÌřÌÊÛÐÝÌɯÐÕɯÏÜÔÈÕɯÔÌËÐÊÐÕÌȮɯÈÎÙÖÕÖÔàȮɯÝÌÛ-
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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ÈÕÛÐÉÐÖÛÐÊÚȮɯËÐÚÐÕÍÌÊÛÈÕÛÚȺɯ ÛÏÈÛɯÞÏÌÕɯÚÖÓÝÐÕÎɯÈɯ×ÙÖÉÓÌÔɯÎÌÕÌÙÈÛÌɯÜÕËÌÚÐÙÈÉÓÌɯÚÐËÌɯÌřÌÊÛÚȭɯ
(ÕɯÛÏÌɯÓÈÚÛɯƕƔɯàÌÈÙÚȮɯÚÊÐÌÕÛÐŗÊɯÈÙÛÐÊÓÌÚɯÏÈÝÌɯÉÌÌÕɯ×ÜÉÓÐÚÏÌËɯÖÕɯÐÛÚɯÈ××ÓÐÊÈÛÐÖÕɯÐÕɯÍÙÌÚÏÞÈÛÌÙɯ
ŗÚÏɯÕÈÛÐÝÌɯÛÖɯ!ÙÈáÐÓȮɯÖÉÛÈÐÕÐÕÎɯÉÌÕÌŗÊÐÈÓɯÌřÌÊÛÚɯÖÕɯÎÙÖÞÛÏȮɯÚÜÙÝÐÝÈÓȮɯÏÌ×ÈÛÖÚÖÔÈÛÐÊɯÐÕËÌßȮɯ
ËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÔÜÚÊÓÌɯŗÉÙÌÚɯÈÕËɯÓÐ×ÐËɯÊÖÕÛÌÕÛɯ ÐÕɯÔÜÚÊÓÌȭɯ Ûɯ"ÌÕÛÙÖɯËÌɯ(ÕÝÌÚÛÐÎÈÊÐÖÕÌÚɯ
!ÐÖÓĞÎÐÊÈÚɯËÌÓɯ-ÖÙÖÌÚÛÌɯȹ"(!-.1Ȯɯ,ÌßÐÊÖȯɯÞÞÞȭÊÐÉÕÖÙȭÔßȺȮɯÞÌɯÏÈÝÌɯÚÛÜËÐÌËɯÛÏÌɯÌřÌÊÛÚɯÖÍɯ
homoeopathy to improve the culture of economically important marine species of molluscs, 
ŗÚÏɯÈÕËɯÚÏÙÐÔ×ȭɯ(ÕɯÛÏÐÚɯÊÏÈ×ÛÌÙȮɯÞÌɯÚÏÖÞɯÈɯÚÌÓÌÊÛÐÖÕɯÖÍɯËÐřÌÙÌÕÛɯÙÌÚÌÈÙÊÏɯÞÐÛÏɯ×ÙÌÓÐÔÐÕÈÙàɯ
ÖÙɯÈËÝÈÕÊÌËɯÙÌÚÜÓÛÚȮɯÙÌÓÈÛÌËɯÛÖɯÛÏÌɯÜÚÌɯÖÍɯÏÖÔÖÌÖ×ÈÛÏàɯÈÕËɯÐÛÚɯÐÔ×ÈÊÛɯÖÕɯáÖÖÛÌÊÏÕÐÊȮɯÉÐÖ-
ÊÏÌÔÐÊÈÓȮɯÎÌÕÖÔÐÊɯÈÕËɯÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯ×ÈÙÈÔÌÛÌÙÚɯÐÕɯÔÈÙÐÕÌɯÔÖÓÓÜÚÊÚȮɯŗÚÏɯÈÕËɯÊÙÜÚÛÈÊÌÈÕÚȭɯ
The results obtained suggest that homoeopathy is an eco-friendly alternative applicable in 
aquaculture industry to improve various productive and health aspects.

Keywords:ɯÏÖÔÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌȮɯÔÈÙÐÕÌɯÔÖÓÓÜÚÊÚȮɯÊÙÜÚÛÈÊÌÈÕÚɯÈÕËɯŗÚÏȮɯÎÙÖÞÛÏȮɯ
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 

ÊÖÜÓËɯ×ÙÖÝÐËÌɯÏÈÓÍɯÖÍɯÛÏÌɯŗÚÏɯÊÖÕÚÜÔ×ÛÐÖÕɯÞÖÙÓËÞÐËÌȭɯ'ÖÞÌÝÌÙȮɯ ÐÛÚɯÎÙÌÈÛɯËÌÝÌÓÖ×ÔÌÕÛɯÏÈÚɯ
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-

ËÜÊÌËɯÉàɯÖ××ÖÙÛÜÕÐÚÛÐÊɯ×ÈÛÏÖÎÌÕÚɯÈÚɯÉÈÊÛÌÙÐÈɯ ÈÕËɯÝÐÙÜÚÌÚȭɯ ÓÛÖÎÌÛÏÌÙɯŗÕÈÓÓàɯ ÛÙÈÕÚÓÈÛÌÚɯ ÐÕÛÖɯ
ÎÙÌÈÛɯÌÊÖÕÖÔÐÊɯÓÖÚÚÌÚɯÛÖɯ×ÙÖËÜÊÌÙÚȭɯ ÔÖÕÎɯÛÏÌɯÚÖÓÜÛÐÖÕÚɯÍÖÙɯÛÏÌÚÌɯ×ÙÖÉÓÌÔÚɯÐÚɯÛÏÌɯÜÚÌɯÖÍɯÌß×ÌÕ-

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 

Ìß×ÙÌÚÚÌËɯÈÚɯɁ×ÙÐÕÊÐ×ÓÌɯÖÍɯÓÐÒÌɂɯȹSimilia Similibus Curenturɯǻɯ+ÐÒÌɯÊÜÙÌÚɯ+ÐÒÌȺȮɯÈÕËɯÐÛɯÐÚɯÈ××ÓÐÌËɯ
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 

ȹƕƛƙƙɬƕƜƘƗȺȮɯÞÏÖɯËÌÝÌÓÖ×ÌËɯËÌÊÐÔÈÓɯȹ#ȰɯƕȯɯƝȺȮɯÊÌÕÛÌÚÐÔÈÓɯȹ"ȰɯƕȯɯƝƝȺɯÔÐÓÓÌÚÐÔÈÓɯȹ,ȰɯƕȯɯƝƝƝȺɯËÐÓÜ-

ÛÐÖÕÚɯÈÕËɯÖÛÏÌÙɯÔÌËÐÊÐÕÌÚȮɯÞÏÐÊÏɯÈÙÌɯÈÊÛÜÈÓÓàɯÒÕÖÞÕɯÈÚɯÏÖÔÖÌÖ×ÈÛÏÐÊɯɁËÐÓÜÛÐÖÕÚɂɯÖÙɯɁËàÕÈ-

ÔÐÚÈÛÐÖÕÚȭɂɯ3ÏÐÚɯ×ÙÖÊÌÚÚɯ ÊÖÕÚÐÚÛÚɯÖÍɯ ÚÌÙÐÈÓɯËÐÓÜÛÐÖÕɯÖÍɯÔÐÕÌÙÈÓȮɯ×ÓÈÕÛɯÈÕËɯÈÕÐÔÈÓɯ ÊÖÕÊÌÕÛÙÈÛÌɯ
ÔÈÛÌÙÐÈÓÚɯÐÕɯÞÈÛÌÙɪÌÛÏÈÕÖÓɯÝÌÏÐÊÓÌȮɯÈÕËɯÝÐÎÖÙÖÜÚɯÈÎÐÛÈÛÐÖÕɯÖÙɯɁÚÜÊÊÜÚÚÐÖÕɂɯȻ7]. The starting point 

ÛÖɯÖÉÛÈÐÕɯÈɯÊÌÙÛÈÐÕɯËàÕÈÔÐÚÈÛÐÖÕɯÐÚɯÈɯÊÖÕÊÌÕÛÙÈÛÌɯÖÙɯ,ÖÛÏÌÙɯ3ÐÕÊÛÜÙÌɯȹ,3ȺȮɯÞÏÐÊÏɯÐÚɯÈÕɯÈÓÊÖÏÖÓÐÊɯ
ÌßÛÙÈÊÛɯ×ÙÌ×ÈÙÌËɯÍÙÖÔɯ×ÓÈÕÛÚȮɯÈÕÐÔÈÓÚȮɯÔÐÕÌÙÈÓÚȮɯÈÕËɯÌÝÌÕɯÕÈÕÖ×ÈÙÛÐÊÜÓÈÛÌɯÔÌÛÈÓÚɯȻ7]. In spite 
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ÖÍɯÐÛÚɯÏÐÎÏɯËÐÓÜÛÐÖÕȮɯÐÛɯÐÚɯ×ÖÚÚÐÉÓÌɯÛÖɯËÌÛÌÊÛɯÕÈÕÖ×ÈÙÛÐÊÓÌÚɯÖÍɯÛÏÌɯɁ×ÖÕËÌÙÈÉÓÌɯÈÊÛÐÝÌɯ×ÙÐÕÊÐ×ÓÌɂɯ
ȹ,3ȺɯÐÕɯÛÏÌɯËàÕÈÔÐÚÈÛÐÖÕÚȮɯÌÝÌÕɯÐÕɯÏÐÎÏɯÊÌÕÛÌÚÐÔÈÓɯËÐÓÜÛÐÖÕÚɯËÌÚ×ÐÛÌɯÛÏÌɯÍÈÊÛɯÛÏÈÛɯÈÊÊÖÙËÐÕÎɯ
ÛÖɯ ÝÖÎÈËÙÖɀÚɯÛÏÌÖÙàȮɯÛÏÌàɯÚÏÖÜÓËɯÕÖÛɯÏÈÝÌɯÈɯÚÐÕÎÓÌɯÔÖÓÌÊÜÓÌɯÖÍɯ,3ɯȻ8]. Therefore, re-naming 

ÏÖÔÖÌÖ×ÈÛÏàɯÈÚɯɁ ËÈ×ÛÈÛÐÝÌɯ-ÌÛÞÖÙÒɯ-ÈÕÖÔÌËÐÊÐÕÌɂɯÏÈÚɯÉÌÌÕɯÙÌÊÌÕÛÓàɯ×ÙÖ×ÖÚÌËɯȻƝ].

Homoeopathy has the peculiarity of stimulating the self-recovery of dynamic homeostasis 

ÞÏÌÕɯ ÐÛɯÏÈÚɯÉÌÌÕɯ ÓÖÚÛɯËÜÌɯ ÛÖɯÌßÖÎÌÕÖÜÚɯÈÕËɤÖÙɯÌÕËÖÎÌÕÖÜÚɯ ÍÈÊÛÖÙÚȭɯ3ÏÌÙÌÍÖÙÌȮɯ ÐÛɯËÖÌÚɯÕÖÛɯ
ÍÖÊÜÚɯÖÕɯɁÛÏÌɯËÐÚÌÈÚÌɂɯÉÜÛɯÖÕɯ ÛÏÌɯÔÈÕÐÍÌÚÛÈÛÐÖÕÚɯÈÕËɯ ÐÕÛÙÐÕÚÐÊɯËÌÍÌÕÊÌɯÔÌÊÏÈÕÐÚÔÚɯÖÍɯ ÛÏÌɯ
Ɂ×ÈÛÐÌÕÛȭɂɯ(ÛɯÖřÌÙÚɯɁÚÐÎÕÈÓÚɂɯÖÍɯÚàÚÛÌÔÐÊɯÈÊÛÐÖÕɯÛÖɯÛÏÌɯÛÙÌÈÛÌËɯÐÕËÐÝÐËÜÈÓɯÛÖɯ×ÙÖÔÖÛÌɯÐÛÚɯÚÌÓÍɪ
regulation to recover homeostasis, and as it uses ultra-diluted minimal doses, it does not leave 

ÙÌÚÐËÜÌÚɯÐÕɯÛÏÌɯÖÙÎÈÕÐÚÔɯÖÙɯÐÕɯÛÏÌɯÌÕÝÐÙÖÕÔÌÕÛȭɯ ÚɯÈɯÊÖÜÕÛÌÙ×ÈÙÛȮɯÛÏÌɯÖÛÏÌÙɯÔÌËÐÊÐÕÌɯÒÕÖÞÕɯ
ÈÚɯɁÈÓÓÖ×ÈÛÏàɂɯËÌÙÐÝÌÚɯÍÙÖÔɯÈɯÎÈÓÌÕÐÊɯÊÖÕÊÌ×ÛɯÉÈÚÌËɯÖÕɯÛÏÌɯɁ×ÙÐÕÊÐ×ÓÌɯÖÍɯÖ××ÖÚÐÛÌÚɂɯÈÕËɯÛÏÌɯ
È××ÓÐÊÈÛÐÖÕɯÖÍɯÔÈÚÚÐÝÌɯËÖÚÌÚɯÖÍɯÝÈÙÐÖÜÚɯÊÏÌÔÖÛÏÌÙÈ×ÌÜÛÐÊɯÈÎÌÕÛÚɯÖŚÊÐÈÓÓàɯÊÓÈÚÚÐŗÌËɯÈÚɯÈÕÛÐɪ
ÔÐÊÙÖÉÐÈÓȮɯÈÕÛÐɪÝÐÙÈÓȮɯÈÕÛÐɪÐÕŘÈÔÔÈÛÖÙàȮɯÈÕÛÐɪÚ×ÈÚÔÖËÐÊȮɯÈÕÛÐɪÏÐÚÛÈÔÐÕÐÊȮɯÈÕÛÐɪÍÌÝÌÙɯÈÕËɯÖÛÏÌÙɯ
ɁÈÕÛÐɂɯËÙÜÎÚȭɯ'ÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚɯÊÈÕɯÉÌɯÈËÔÐÕÐÚÛÌÙÌËɯÛÖɯÈÕàɯÓÐÝÐÕÎɯÉÌÐÕÎȮɯ ÐÕÊÓÜËÐÕÎɯ
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 

ÈÕËɯ×ÓÈÕÛɯÔÌËÐÊÐÕÌɯÉÌÊÈÜÚÌɯÐÛɯÐÕËÜÊÌÚɯÚ×ÌÊÐŗÊɯÙÌÚ×ÖÕÚÌÚɯÈÕËɯÐÕÊÙÌÈÚÌÚɯÐÔÔÜÕÐÛàȮɯÍÈÝÖÜÙÐÕÎɯ
ÙÌÚÐÚÛÈÕÊÌɯÛÖɯ×ÈÛÏÖÎÌÕÚɯÜÕËÌÙɯÚÛÙÌÚÚÐÕÎɯÚÐÛÜÈÛÐÖÕÚȮɯ×ÙÖÔÖÛÐÕÎɯÈɯÉÌŲÌÙɯ×ÖÚÛɪÐÕÍÌÊÛÐÖÕɯÙÌÊÖÝÌÙàɯ
and improving internal dynamic homeostasis [5, 6, 10].

(Õɯ,ÌßÐÊÖȮɯÏÖÔÖÌÖ×ÈÛÏàɯÐÚɯÙÌÊÖÎÕÐÚÌËɯÈÚɯÈɯÛÏÌÙÈ×àɯÖÍɯÈÓÛÌÙÕÈÛÐÝÌɯÔÌËÐÊÐÕÌȮɯÈÕËɯÐÛÚɯ×ÙÈÊÛÐÊÌɯ
ÞÈÚɯÈÜÛÏÖÙÐÚÌËɯÉàɯ×ÙÌÚÐËÌÕÛÐÈÓɯËÌÊÙÌÌɯ ÐÕɯ)ÜÓàɯƗƕȮɯƕƜƝƙȰɯ ÛÖËÈàɯÐÛÚɯÚÛÜËàɯÈÕËɯ×ÙÈÊÛÐÊÌɯ ÐÚɯÖŚ-

cially recognised in the general health law (2015), and only health professionals can prescribe 

ÏÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚȮɯÞÏÐÊÏɯÔÜÚÛɯÏÈÝÌɯÈÕɯÖŚÊÐÈÓɯÊÖËÌȭɯ3ÏÐÚɯ ÐÚɯ ÛÏÌɯÞÈàɯÏÖÔÖÌÖ×ÈÛÏÐÊɯ
ÔÌËÐÊÐÕÌÚɯÈÙÌɯËÐřÌÙÌÕÛÐÈÛÌËɯÍÙÖÔɯ×ÙÖËÜÊÛÚɯ ÓÐÒÌɯÏÌÙÉÚɯ ÍÖÙɯ ÐÕÍÜÚÐÖÕɯÈÕËɯÏÌÙÉÈÓɯÙÌÔÌËÐÌÚȭɯ (Õɯ
ÊÖÜÕÛÙÐÌÚɯ ÚÜÊÏɯÈÚɯ!ÙÈáÐÓȮɯ ÛÏÌÙÌɯÈÙÌɯÏÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚɯÌßÊÓÜÚÐÝÌÓàɯ ÍÖÙɯÝÌÛÌÙÐÕÈÙàɯÜÚÌȮɯ
ÍÖÙɯÔÈÙÐÕÌɯÈÕËɯÍÙÌÚÏÞÈÛÌÙɯŗÚÏÌÚȮɯÙÌÎÐÚÛÌÙÌËɯÞÐÛÏɯÛÏÌɯ,ÐÕÐÚÛÙàɯÖÍɯ ÎÙÐÊÜÓÛÜÙÌȭɯ(Ô×ÖÙÛÈÕÛɯÈÕËɯ
×ÙÖÔÐÚÐÕÎɯÙÌÚÜÓÛÚɯÏÈÝÌɯÉÌÌÕɯÙÌ×ÖÙÛÌËɯÐÕɯÍÙÌÚÏÞÈÛÌÙɯÖÙÎÈÕÐÚÔÚȮɯÔÈÐÕÓàɯ-ÐÓÌɯ3ÐÓÈ×ÐÈɯOreochromis 

niloticus and Pacu Piaractus mesopotamicus [11ñ13ȼȭɯ3ÈÒÐÕÎɯÐÕÛÖɯÈÊÊÖÜÕÛɯÛÏÌÚÌɯÈÕÛÌÊÌËÌÕÛÚȮɯÛÏÐÚɯ
ÊÏÈ×ÛÌÙɯÊÖÔ×ÐÓÌÚɯÕÖÛɯÖÕÓàɯ ÛÏÌɯÌß×ÌÙÐÔÌÕÛÈÓɯ ÙÌÚÜÓÛÚɯÖÉÛÈÐÕÌËɯ ÐÕɯÔÈÙÐÕÌɯÖÙÎÈÕÐÚÔÚȮɯ ÚÜÊÏɯÈÚɯ
ÔÖÓÓÜÚÊÚȮɯŗÚÏɯÈÕËɯÊÙÜÚÛÈÊÌÈÕÚɯÞÏÌÕɯÛÙÌÈÛÌËɯÞÐÛÏɯÊÖÔÔÌÙÊÐÈÓɯÏÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚɯÍÖÙɯ
ÏÜÔÈÕɯÜÚÌɯÈÕËɯÈ××ÙÖÝÌËɯÉàɯ%ÌËÌÙÈÓɯ'ÌÈÓÛÏɯ+ÈÞɯÈÕËɯ'ÌÈÓÛÏɯ,ÐÕÐÚÛÙàɯÖÍɯ,õßÐÊÖɯÉÜÛɯÈÓÚÖɯ
ÖÛÏÌÙɯÖÕÌÚɯÛÏÈÛɯÏÈÝÌɯÉÌÌÕɯËÌÚÐÎÕÌËɯÈÕËɯËÌÝÌÓÖ×ÌËɯÈÛɯ"ÌÕÛÙÖɯËÌɯ(ÕÝÌÚÛÐÎÈÊÐÖÕÌÚɯ!ÐÖÓĞÎÐÊÈÚɯËÌÓɯ
-ÖÙÖÌÚÛÌɯȹ"(!-.1ȺɯÐÕɯ+Èɯ/ÈáȮɯ!ÈÑÈɯ"ÈÓÐÍÖÙÕÐÈɯ2ÜÙȮɯ,ÌßÐÊÖȭ

For the purposes of this chapter, commercial drugs for human use have been utilised in the 

form of liquid hydro-alcoholic dynamisations (Similia®ɯ +ÈÉÖÙÈÛÖÙÐÌÚȮɯ ,ÌßÐÊÖȺȮɯ ÐÕÑÌÊÛÈÉÓÌɯ
ÈØÜÌÖÜÚɯËàÕÈÔÐÚÈÛÐÖÕɯ ȹ1ÜÉÐÖ×ÏÈÙÔÈ®Ȯɯ,ÌßÐÊÖȺɯÖÙɯ ÚÜÎÈÙɯ ÐÔ×ÙÌÎÕÈÛÌËɯÞÐÛÏɯÏÖÔÖÌÖ×ÈÛÏÐÊɯ
ÊÖÔ×ÓÌßÌÚɯȹ ÙÌÕÈÓÌÚɯ'ÖÔÖÌÖ×ÈÛÏà®Ȯɯ!ÙÈáÐÓȺȭɯ3ÏÌàɯÞÌÙÌɯÊÖÕÚÐËÌÙÌËɯɁÚÛÖÊÒɯËàÕÈÔÐÚÈÛÐÖÕÚȮɂɯ
ÍÙÖÔɯÞÏÐÊÏɯÛÏÌɯÙÌÚ×ÌÊÛÐÝÌɯɁÞÖÙÒɯËàÕÈÔÐÚÈÛÐÖÕÚɂɯÞÌÙÌɯÖÉÛÈÐÕÌËɯÛÏÙÖÜÎÏɯÈɯÚÌÙÐÈÓɯ×ÙÖÊÌÚÚɯÖÍɯ
ËÐÓÜÛÐÖÕɪÚÜÊÊÜÚÚÐÖÕɯËÌÊÐÔÈÓɯÖÙɯÊÌÕÛÌÚÐÔÈÓȭɯ.ÛÏÌÙɯÕÖÕɪÊÖÔÔÌÙÊÐÈÓɯÔÌËÐÊÐÕÌÚɯÞÌÙÌɯËÌÚÐÎÕÌËɯ
ÈÕËɯËÌÝÌÓÖ×ÌËɯÈÛɯ"(!-.1ȮɯÍÙÖÔɯÉÈÊÛÌÙÐÈÓɯ×ÙÖËÜÊÛÚɯȹÕÖÚÖËÌÚȺȭɯ3ÏÐÚɯÊÏÈ×ÛÌÙɯËÌÈÓÚɯÞÐÛÏɯÜÕÐÛÈÙàɯ
ÖÙɯÊÖÔ×ÓÌßɯÓÈÉÖÙÈÛÖÙàɯÛÙÌÈÛÔÌÕÛÚɯÜÚÌËɯÈÕËɯÙÌÎÐÚÛÌÙÌËɯÞÐÛÏɯÛÏÌɯ,ÌßÐÊÈÕɯ,ÐÕÐÚÛÙàɯÖÍɯ'ÌÈÓÛÏȮɯ
such as Similia®ɯÈÕËɯ1ÜÉÐÖ×ÏÈÙÔÈ®ɯÈÕËɯÈɯ"ÜÉÈÕɯËÙÜÎɯÖÍɯ+ÈÉÐÖÍÈÔ®, which will be described 

ÈÚɯÍÖÓÓÖÞÚȯɯ/ÈÚÚÐŘÖÙÈɯ ÐÕÊÈÙÕÈÛÈȮɯ5ÈÓÌÙÐÈÕÈɯÖŚÊÐÕÈÓÐÚȮɯ (ÎÕÈÛÐÈ amara and Zincum valerianicum of 
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Similia®ɯȹ/È5ȺȰɯ"àÔÌɪ'ÌÌÓȮɯ&ÈÓɪ'ÌÌÓȮɯ'Ì×Èɪ'ÌÌÓȮɯ,ÜÊÚɪ'ÌÌÓɯÈÕËɯ"ÏÖÓɪ'ÌÌÓɯÖÍɯ1ÜÉÐÖ×ÏÈÙÔÈ® 

ȹ(-,ȺȰɯ$ÕËÌÊÛÖɯȹ$-#ȺɯÈÕËɯ(ÕÍÌÊñÖÌÚɯȹ(-%ȺɯÖÍɯ ÙÌÕÈÓÌÚɯ'ÖÔÖÌÖ×ÈÛÏà®; Phosphoric acid (PhA), 

Phosphoric acid (AcF), Silicea terra (SiT), Sodium methasilicateɯ ȹ,Ú2ȺȮɯ2ÊÖÙ×ÐÖÕɯ ÛÖßÐÕɯ5ÐËÈÛÖß® 

(ViT); Calcium sulphuricumɯ ȹ"È2ȺȰɯHepar sulphuris (HeS), Ferrum phosphoricum (FeP); Zincum 

phosphoricum (ZiP); ,ÈÎÕÌÚÐÜÔɯ ×ÏÖÚ×ÏÖÙÐÊÜÔɯ ȹ,È/ȺȮɯ Mercurius solubilisɯ ȹ,Ì2Ⱥȭɯ  ÓÚÖȮɯ ÖÛÏÌÙɯ
nosode-type homoeopathic medicines from 5ÐÉÙÐÖ compounds (ViP, ViA) were applied. These 

ÈÕËɯÖÛÏÌÙɯÕÖÚÖËÌɯ Ûà×Ìɯ'.,ɪ×ÙÖËÜÊÛÚɯÏÈÝÌɯÉÌÌÕɯËÌÚÐÎÕÌËɯÉàɯ"(!-.1ɯ ÛÏÈÛɯ ÐÚɯ×ÙÖÊÌÚÚÐÕÎɯ
ÛÏÌɯÙÌÚ×ÌÊÛÐÝÌɯÛÙÈËÌÔÈÙÒɯÈÕËɯÐÕËÜÚÛÙÐÈÓɯ×ÙÖ×ÌÙÛàɯÛÐÛÓÌÚɯȹ.ŚÊÌɯÍÖÙɯÐÕËÜÚÛÙÐÈÓɯ×ÙÖÛÌÊÛÐÖÕɯÈÕËɯ
ÛÌÊÏÕÖÓÖÎàɯÛÙÈÕÚÍÌÙȰɯ.33ɪ"$/ 3ɤ"(!-.1ȰɯÞÞÞȭÊÐÉÖÙȭÎÖÉȭÔßȺȭɯ$ÛÏÈÕÖÓɯȹ$3ȺɯÈÕËɯÕÖɪ'.,ɯ
ÕÖÙɯ ÌÛÏÈÕÖÓɯ ȹ-3ȺɯÞÌÙÌɯÜÚÌËɯ ÈÚɯ ÊÖÕÛÙÖÓɯ ÛÙÌÈÛÔÌÕÛÚȭɯ'ÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚɯ ȹ'.,ȺɯÞÌÙÌɯ
Ú×ÙÐÕÒÓÌËɯÖÕɯÉÈÓÈÕÊÌËɯÍÖÖËɯÖÙɯÐÕÌÙÛɯÚÜÎÈÙɯ×ÐÓÓÚɯÖÙɯÈËËÌËɯËÐÙÌÊÛÓàɯÛÖɯÊÜÓÛÜÙÌɯÚÌÈÞÈÛÌÙȭ

Ɩȭɯ$řÌÊÛÚɯÖÍɯÏÖÔÖÌÖ×ÈÛÏàɯÐÕɯÔÈÙÐÕÌɯÚ×ÌÊÐÌÚ

2.1. Mollusc

Ɩȭƕȭƕȭɯ"ÈÛÈÙÐÕÈɯÚÊÈÓÓÖ×ɯȹ ÙÎÖ×ÌÊÛÌÕɯÝÌÕÛÙÐÊÖÚÜÚȺ

The production of mollusc bivalves around the world is still challenged every year by the 

×ÙÖ×ÈÎÈÛÐÖÕɯÈÕËɯÌÔÌÙÎÌÕÊÌɯÖÍɯÕÌÞɯËÐÚÌÈÚÌÚȭɯ2ÊÈÓÓÖ×ÚɯÈÙÌɯÌÚ×ÌÊÐÈÓÓàɯÚÜÚÊÌ×ÛÐÉÓÌɯÛÖɯÌ×ÐáÖÖÛÐÊɯ
pathogenic bacteria in the hatchery, mainly those related to 5ÐÉÙÐÖ spp. and Aeromonas spp. 

[14ȼȭɯ%ÖÜÙɯÌß×ÌÙÐÔÌÕÛÚɯËÌÚÊÙÐÉÌËɯÉÌÓÖÞɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÞÐÛÏɯA. ventricosus.

Trial 1ȭɯ3ÖɯÈÚÚÌÚÚɯÛÏÌɯÌřÌÊÛÚɯÖÍɯÏÖÔÖÌÖ×ÈÛÏÐÊɯÛÙÌÈÛÔÌÕÛÚɯȹ'.,ɯÛÙÌÈÛÔÌÕÛÚȺɯÐÕɯÛÏÌɯÐÔÔÜÕÌɯ
ÚàÚÛÌÔɯÖÍɯ"ÈÛÈÙÐÕÈɯ ÚÊÈÓÓÖ×ɯA. ventricosusȮɯ ÈÕɯ Ìß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ"(!-.1ɯ
ËÜÙÐÕÎɯÕÜÙÚÌÙàɯÔÈÕÈÎÌÔÌÕÛɯÞÐÛÏɯŗÝÌɯÏÖÔÖÌÖ×ÈÛÏÐÊɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÛÏÙÌÌɯÊÖÕÛÙÖÓÚȮɯÍÖÜÙɯÙÌ×-

licates each. Juveniles were placed in recirculating upwelling nursery units (40 l), each one 

ÞÐÛÏɯÍÖÜÙɯ/5"ɯÜ×ÞÌÓÓÐÕÎɯÊàÓÐÕËÌÙÚɯÍÖÙɯƖƕɯËÈàÚȭɯ"ÖÕÛÐÕÜÖÜÚɯÈÌÙÈÛÐÖÕɯÈÕËɯÈɯÔÐÊÙÖÈÓÎÈÓɯÍÖÖËɯ
ÔÐßɯƕȯƕɯȹ(ÚÖÊÏÙàÚÐÚɯÎÈÓÉÈÕÈ - Chetoceros calcitrans; 150,000 cel mlǸƕ) were provided. The follow-

ÐÕÎɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÊÖÕÛÙÖÓÚɯÞÌÙÌɯÈ××ÓÐÌËȯɯ5Ð/ɯȹ3ƕȺȮɯ5Ð ɯȹ3ƖȺȮɯ/Ï ɯ,ÌÛÈÚÐÓÐÊÈÛÌɯȹ3ƗȺȮɯ
/Ï ɪ2Ð3ɯȹ3ƘȺȮɯ5Ð3ɯȹ3ƙȺȮɯËàÕÈÔÐÚÌËɯ$3ɯȹ3ƚȺȮɯËÐÓÜÛÌËɯ$3ɯȹ3ƛȺɯÈÕËɯ-3ɯÕÖÙɯÌÛÏÈÕÖÓɯÈËËÌËɯȹ3ƜȺȭ

At the end of the assay, mainly nosodes (ViP, ViA) formulated from pathogenic bacterial com-

×ÖÜÕËÚȮɯÚÛÐÔÜÓÈÛÌËɯÈɯÚÐÎÕÐŗÊÈÕÛɯȹp < 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 mm2). Haemocytes count was 

1ñ3 times higher than controls (Table 1). These results suggested immune system enhance-

ÔÌÕÛɯÉàɯÛÏÌɯÈÊÛÐÖÕɯÖÍɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÉÌÊÈÜÚÌɯÐÛɯÐÚɯÒÕÖÞÕɯÛÏÌàɯÚÛÐÔÜÓÈÛÌɯÌÕáàÔÈÛÐÊɯÈÊÛÐÝÐÛàɯ
ÖÍɯÚÜ×ÌÙÖßÐËÌɯËÐÚÔÜÛÈÚÌɯȹ2.#ȺɯÈÕËɯÊÈÛÈÓÈÚÌɯȹ" 3ȺɯÙÌÓÈÛÌËɯÞÐÛÏɯÈÕÛÐÖßÐËÈÕÛɯÙÌÚ×ÖÕÚÌÚɯÖÍɯÛÏÌɯ
ÖÙÎÈÕÐÚÔÚɯËÜÙÐÕÎɯÖßÐËÈÛÐÝÌɯÚÛÙÌÚÚɯȻ15]. The proliferation of haemocytes is related to activa-

tion of immune response because they are the primary cells responsible to protect organisms 

against infections [16ȼȭɯ ÕÛÐÖßÐËÈÕÛɯ ÈÊÛÐÝÐÛàɯ ÐÕÊÙÌÈÚÌÚɯ ÏÈÝÌɯ ÈÓÚÖɯ ÉÌÌÕɯ ÓÐÕÒÌËɯ ÛÖɯ ÐÔ×ÙÖÝÐÕÎɯ
survival when organisms are challenged against stressful conditions [16ñ18ȼȭɯ3ÏÌÚÌɯŗÕËÐÕÎÚɯ
ÔÈÒÌɯ ÐÛɯ ÊÓÌÈÙɯ ÛÏÈÛɯ'.,ɯ ÛÙÌÈÛÔÌÕÛÚɯ ÊÈÕɯ ÈÊÛÐÝÈÛÌɯ Èɯ ØÜÈÕÛÐŗÈÉÓÌɯ ÉÐÖÓÖÎÐÊÈÓɯ ÙÌÚ×ÖÕÚÌɯ ÖÕɯ ÛÏÌɯ
ÐÔÔÜÕÌɯÈÕËɯÈÕÛÐÖßÐËÈÕÛɯÚàÚÛÌÔɯÐÕɯÑÜÝÌÕÐÓÌɯÚÊÈÓÓÖ×ɯA. ventricosus.
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Trial 2ȭɯ3ÖɯÊÖÔ×ÈÙÌɯÉÌÛÞÌÌÕɯÏÖÔÖÌÖ×ÈÛÏàɯÈÕËɯÈÕÛÐÉÐÖÛÐÊɯÌŚÊÐÌÕÊàɯÐÕɯA. ventricosusɯÑÜÝÌÕÐÓÌÚȮɯ
ÈÕɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÉàɯÛÙÐ×ÓÐÊÈÛÌɯȹƚɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯƕƜɯÙÌ×ÓÐÊÈÛÌÚȮɯƕƖƔɯÚÌÌËÚɯ
ÌÈÊÏɯÙÌ×ÓÐÊÈÛÌȺɯÈÛɯ"(!-.1ɯÍÖÙɯƖƕɯËÈàÚȭɯ)ÜÝÌÕÐÓÌÚɯȹƘȭƕƘɯǷɯƔȭƔƚɯÔÔȰɯƕƗȭƗƗɯǷɯƔȭƔƗȺɯÙÌÊÌÐÝÌËɯ/È5ɪ
/ÏÈɯȹ3ƕȺȮɯ/È5ɪ2ÐÛɯȹ3ƖȺɯÈÚɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȮɯÈÔ×ÐÊÐÓÓÐÕɯ ,/ɯȹ3ƗȺɯÈÚɯÈÕÛÐÉÐÖÛÐÊɯÛÙÌÈÛÔÌÕÛȮɯÈÕËɯ
ÌÛÏÈÕÖÓɯ$3ɯȹ3ƘȺɯÈÕËɯ-3ɯȹ3ƙȺɯÈÚɯÊÖÕÛÙÖÓɯÛÙÌÈÛÔÌÕÛȭɯ+ÐØÜÐËɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯÈ××ÓÐÌËɯȹƕƔƔɯϟÓɯÓǸƕ 
ÍÖÙɯÏÖÔÖÌÖ×ÈÛÏàɯÈÕËɯƕƔɯ××ÔɯÍÖÙɯÈÕÛÐÉÐÖÛÐÊȺɯÈÍÛÌÙɯÚÌÈÞÈÛÌÙɯÌßÊÏÈÕÎÌɯÌÝÌÙàɯƘƜɯÏɯÈÕËɯÉÌÍÖÙÌɯ
ÍÌÌËÐÕÎɯÚÊÈÓÓÖ×Úȭɯ$ÝÈÓÜÈÛÐÖÕÚɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÍÖÙɯÎÙÖÞÛÏɯÐÕɯÏÌÐÎÏÛɯȹÔÔȺȮɯÛÖÛÈÓɯÞÌÛɯÞÌÐÎÏÛɯÖÍɯ
ÛÏÌɯÚÏÌÓÓɯȹÔÎȺȮɯÉÐÖÊÏÌÔÐÊÈÓɯŘÌÚÏɯÊÖÔ×ÖÚÐÛÐÖÕɯȹÔÎɯÎǸƕȺɯÈÕËɯ2.#ɯÈÊÛÐÝÐÛàȭɯ3ÏÐÙÛàɯÑÜÝÌÕÐÓÌÚɯÞÌÙÌɯ
ÛÈÒÌÕɯÈÛɯÙÈÕËÖÔɯÍÙÖÔɯÌÈÊÏɯÙÌ×ÓÐÊÈɯÈÛɯƛȮɯƕƘɯÈÕËɯƖƕɯËÈàÚɯÛÖɯÔÌÈÚÜÙÌɯÚÐáÌɯÈÕËɯÛÖÛÈÓɯÞÌÛɯÞÌÐÎÏÛɯ
and to determine absolute growth in height and weight (mm, mg) for each treatment.

)ÜÝÌÕÐÓÌÚɯÎÙÌÞɯÚÐÎÕÐŗÊÈÕÛÓàɯÔÖÙÌɯÐÕɯÚÐáÌɯÞÐÛÏɯ'.,ɯ3ƕɯȹƚȭƖƖɯǷɯƔȭƕƕɯÔÔȰɯƔȭƔƙɯÔÔɯËǸƕ) and T2 

ȹƚȭƝƝɯǷɯƔȭƔƝɯÔÔȰɯƔȭƔƜɯÔÔɯËǸƕȺɯÊÖÔ×ÈÙÌËɯÞÐÛÏɯ-,ɯȹ3ƙȺɯȹƙɯǷɯƔȭƔƖɯÔÔȰɯƔȭƔƖɯÔÔɯËǸƕȺȭɯ ɯÚÐÎÕÐŗÊÈÕÛɯ
ÐÕÊÙÌÈÚÌɯÐÕɯÛÖÛÈÓɯÞÌÛɯÞÌÐÎÏÛɯÞÈÚɯÙÌÊÖÙËÌËɯÞÐÛÏɯ'.,ɯ3ƖɯȹƘƕȭƕƚɯǷɯƔȭƗƙÔÎȰɯƕȭƗɯÔÎɯËǸƕ) compared 

ÛÖɯ-3ɯÎÙÖÜ×ɯ3ƙɯȹƖƘȭƗƗɯǷɯƔȭƕƔɯÔÎȰɯƔȭƙɯÔÎɯËǸƕ). Survival was 100% in all treatments and their 

replicates (Figure 1).

'ÈÌÔÖÊàÛÌɯÊÖÜÕÛ &ÙÖÞÛÏɯÙÈÛÌɯȹϟÔɯËÈàǸƕ)

Initial ƕƝɯǷɯƔȭƗƜɯ
e

T1 44 ± 0.54 
a

117 ± 1.32 
a

T2 ƘƕɯǷɯƔȭƙƛɯ
b

108 ± 0.97 
a

T3 ƗƘɯǷɯƔȭƛƙɯ
c

ƙƗɯǷɯƚȭƗƕɯ
c

T4 ƖƘɯǷɯƔȭƘƔɯ
d

ƝƘɯǷɯƕȭƗƜɯ
b

T5 ƗƕɯǷɯƔȭƗƖɯ
c

ƗƚɯǷɯƙȭƜƗɯ
d

T6 ƖƕɯǷɯƔȭƜƛɯ
e

ƕƘɯǷɯƔȭƘƔɯ
e

T7 ƖƖɯǷɯƕȭƕƗɯ
de

ƗƘɯǷɯƔȭƔƚɯ
d

T8 ƕƚɯǷɯƔȭƚƔɯÍ ƖƔɯǷɯƔȭƕƘɯ
e

-ÜÔÉÌÙÚɯ ÚÏÖÞɯ ÔÌÈÕɯ Ƿɯ ÚÛÈÕËÈÙËɯ ÌÙÙÖÙȭɯ (ËÌÕÛÐÊÈÓɯ ÓÖÞÌÙÊÈÚÌɯ ÓÌŲÌÙÚɯ ËÌÕÖÛÌɯ ÓÈÊÒɯ ÖÍɯ ÚÐÎÕÐŗÊÈÕÛɯ ËÐřÌÙÌÕÊÌÚɯ ÉÌÛÞÌÌÕɯ
treatments at p < 0.05.

Table 1. Haemocyte count and growth rate in  ÙÎÖ×ÌÊÛÌÕɯÝÌÕÛÙÐÊÖÚÜÚ spat treated with homoeopathic medicines for 21 days.

Figure 1.ɯ&ÙÖÞÛÏɯÐÕɯÚÐáÌɯȹϟÔɯËÈàǸƕ) (left) and weight (mg dayǸƕȺɯȹÙÐÎÏÛȺɯÖÍɯÑÜÝÌÕÐÓÌɯ"ÈÛÈÙÐÕÈɯÚÊÈÓÓÖ×ɯ ÙÎÖ×ÌÊÛÌÕɯÝÌÕÛÙÐÊÖÚÜÚ 
treated with homoeopathic medicines.
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Trial 3ȭɯ ÚɯÈɯÊÖÕÛÐÕÜÈÛÐÖÕɯÖÍɯ3ÙÐÈÓɯƖȮɯÖÕÊÌɯÛÏÌɯ×ÙÌÝÐÖÜÚɯÌß×ÌÙÐÔÌÕÛɯȹƖƕɯËÈàÚȺɯÞÈÚɯÊÖÔ×ÓÌÛÌËȮɯÈɯ
×ÈÛÏÖÎÌÕɯÊÏÈÓÓÌÕÎÌɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÈÛɯ"(!-.1ɯÞÐÛÏɯÛÏÖÚÌɯÛÙÌÈÛÌËɯÑÜÝÌÕÐÓÌɯÚÊÈÓÓÖ×Úȭɯ ÉÖÜÛɯƗƔɯ
ÑÜÝÌÕÐÓÌÚɯÞÌÙÌɯÙÈÕËÖÔÓàɯÚÌÓÌÊÛÌËɯÍÙÖÔɯÌÈÊÏɯ×ÙÌÝÐÖÜÚɯÛÙÌÈÛÔÌÕÛɯȹÐÕɯËÜ×ÓÐÊÈÛÌȺɯÈÕËɯÊÏÈÓÓÌÕÎÌËɯ
with a pathogenic strain of 5ÐÉÙÐÖɯÈÓÎÐÕÖÓàÛÐÊÜÚɯȹ" (,ƙƛȯɯÞÞÞȭÊÐÈËȭÔß). An initial single dose 

(1 × 107ɯ"%4ɯÔÓǸƕ) was provided as based on the mean lethal dose (LD
50

) determined by the 

Probit method and based on the doseñresponse model described by Finney [ƕƝ]. To obtain 

greater clarity in the results, in addition to the groups previously treated PaV-PhA (T1), PaV-

2Ð3ɯȹ3ƖȺȮɯÈÕÛÐÉÐÖÛÐÊɯ ,/ɯȹ3ƗȺɯÈÕËɯ$3ɯȹ3ƘȺȮɯÛÞÖɯÕÌÞɯÎÙÖÜ×ÚɯÛÏÈÛɯËÐËɯÕÖÛɯÙÌÊÌÐÝÌɯÈÕàɯ×ÙÌÝÐÖÜÚɯ
ÛÙÌÈÛÔÌÕÛɯÞÌÙÌɯÐÕÊÓÜËÌËȭɯ%ÐÙÚÛȮɯÈɯÕÌÞɯÎÙÖÜ×ɯÞÈÚɯÐÕÍÌÊÛÌËɯÞÐÛÏɯ" (,ƙƛɯÈÕËɯËÌŗÕÌËɯÈÚɯ×ÖÚÐ-
ÛÐÝÌɯÊÖÕÛÙÖÓɯȹ"31+ɯ+ȺȮɯÈÕËɯÈÕÖÛÏÌÙɯÕÌÞɯÎÙÖÜ×ɯÞÈÚɯÕÖÛɯÐÕÍÌÊÛÌËɯÈÕËɯËÌŗÕÌËɯÈÚɯÕÌÎÈÛÐÝÌɯÊÖÕÛÙÖÓɯ
ȹ"31+ɯɪȺȭɯ2ÜÙÝÐÝÈÓɯȹǔȺɯÖÍɯÑÜÝÌÕÐÓÌÚɯÞÈÚɯÌÝÈÓÜÈÛÌËɯÈÛɯƔȮɯƖƘȮɯƘƜȮɯƛƖɯÈÕËɯƕƖƔɯÏɯÈÍÛÌÙɯÐÕÍÌÊÛÐÖÕȮɯÈÕËɯ
ÛÏÌɯÈÊÛÐÝÐÛàɯÖÍɯ2.#ɯÉÌÍÖÙÌɯÐÕÍÌÊÛÐÖÕɯÈÛɯƘƜȮɯƛƖɯÈÕËɯƝƚɯÏɯ×ÖÚÛɪÐÕÍÌÊÛÐÖÕɯÞÈÚɯËÌÛÌÙÔÐÕÌËȭɯ%ÖÙɯÌÈÊÏɯ
ÛÙÌÈÛÔÌÕÛȮɯÚÖÍÛɯÛÐÚÚÜÌÚɯȹƕƔƔɯÔÎȺɯÍÙÖÔɯÚÐßɯÑÜÝÌÕÐÓÌÚɯÞÌÙÌɯÞÌÐÎÏÛÌËɯÈÕËɯƙƔƔɯϟÓɯ×ÏÖÚ×ÏÈÛÌɯÉÜřÌÙɯ
ȹ×'ɯƛȭƙȺɯÞÌÙÌɯÈËËÌËȭɯ3ÏÌɯÛÐÚÚÜÌÚɯÞÌÙÌɯÏÖÔÖÎÌÕÐÚÌËɯÈÕËɯÊÌÕÛÙÐÍÜÎÌËɯÈÛɯƝƗƖƛɯǺɯÎ for 10 min 

ÈÛɯƘȘ"ȮɯÙÌÊÖÝÌÙÐÕÎɯÛÏÌɯÚÜ×ÌÙÕÈÛÈÕÛɯÈÕËɯÚÛÖÙÐÕÎɯÐÛɯÈÛɯǸƖƔȘ"ɯÜÕÛÐÓɯÍÜÙÛÏÌÙɯÈÕÈÓàÚÐÚȭɯ2.#ɯÈÊÛÐÝ-

ÐÛàɯÞÈÚɯËÌÛÌÙÔÐÕÌËɯÞÐÛÏɯÈɯÊÖÔÔÌÙÊÐÈÓɯÒÐÛɯ ȹ2.#ɯ ÚÚÈàɯ*ÐÛɯșƕƝƕƚƔȮɯ2ÐÎÔÈɪ ÓËÙÐÊÏȺȭɯ1ÌÚÜÓÛÚɯ
ÞÌÙÌɯ Ìß×ÙÌÚÚÌËɯ ÈÚɯ ÈÕɯ ÐÕËÐÙÌÊÛɯÔÌÈÚÜÙÌɯ ÖÍɯ 2.#ɯÈÊÛÐÝÐÛàɯ ÈÚɯ Èɯ ×ÌÙɯ ÊÌÕÛɯ ÖÍɯ ÛÏÌɯÞÈÛÌÙɪÚÖÓÜÉÓÌɯ
ÛÌÛÙÈáÖÓÐÜÔɯÚÈÓÛɯÍÖÙÔÈáÈÕɯÊÖÔ×ÓÌßɯÐÕÏÐÉÐÛÐÖÕȭɯ#ÜÙÐÕÎɯÛÏÌɯÊÏÈÓÓÌÕÎÌȮɯÕÖɯÞÈÛÌÙɯÊÏÈÕÎÌÚɯÞÌÙÌɯ
ÔÈËÌȭɯ ÓÓɯÑÜÝÌÕÐÓÌɯÚÊÈÓÓÖ×ÚɯÕÖÛɯÛÙÌÈÛÌËɯÉÜÛɯÊÏÈÓÓÌÕÎÌËɯȹ"31+ɯǶȺɯËÐÌËɯÈÛɯƛƖɯÏɯÞÏÐÓÌɯÜÕÛÙÌÈÛÌËɯ
ÈÕËɯÜÕÊÏÈÓÓÌÕÎÌËɯ ÚÊÈÓÓÖ×Úɯ ÈŲÈÐÕÌËɯ ÛÏÌɯ ÏÐÎÏÌÚÛɯ ÚÜÙÝÐÝÈÓɯ ȹƝƙǔȺȭɯ 3ÏÌɯ'.,ɪÛÙÌÈÛÌËɯ ÚÊÈÓÓÖ×Úɯ
ÈÓÚÖɯÚÜÙÝÐÝÌËɯÛÏÌɯÊÏÈÓÓÌÕÎÌȰɯ3ƕɯÚÊÈÓÓÖ×ÚɯÈŲÈÐÕÌËɯƜƙɯversus 40% survival in those treated with 

ÈÕÛÐÉÐÖÛÐÊɯȹ3ƗȺȭɯ%ÐÕÈÓÓàȮɯÛÏÌɯ2.#ɯÈÊÛÐÝÐÛàɯÐÕÊÙÌÈÚÌËɯÚÐÎÕÐŗÊÈÕÛÓàɯÞÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯÛÏÌɯÖÛÏÌÙɯÛÙÌÈÛ-
ÔÌÕÛÚɯÈÕËɯÊÖÕÛÙÖÓÚɯÐÕɯÛÏÌɯÑÜÝÌÕÐÓÌÚɯÖÍɯÛÏÌɯ'.,ɯ3ƕɯȹƜƕǔȺȮɯƛƖɯÏɯ×ÖÚÛɪÐÕÍÌÊÛÐÖÕȭ

Trial 4.ɯ3ÖɯÈÚÚÌÚÚɯÛÏÌɯÌřÌÊÛÚɯÖÍɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÖÕɯÛÏÌɯÔÐÊÙÖÉÐÈÓɯÊÖÔÔÜÕÐÛÐÌÚɯÖÍɯÛÏÌɯÎÈÚÛÙÖ-

ÐÕÛÌÚÛÐÕÈÓɯÛÙÈÊÛɯȹ&(3ȺɯÖÍɯÑÜÝÌÕÐÓÌɯA. ventricosusɯÈÕɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ"(!-.1ɯ
ËÜÙÐÕÎɯ ÕÜÙÚÌÙàɯÔÈÕÈÎÌÔÌÕÛɯ ÞÐÛÏɯ ŗÝÌɯ ÏÖÔÖÌÖ×ÈÛÏÐÊɯ ÛÙÌÈÛÔÌÕÛÚɯ ÈÕËɯ ÛÏÙÌÌɯ ÊÖÕÛÙÖÓÚȮɯ ÍÖÜÙɯ
replicates each. Juveniles were placed in recirculating upwelling nursery units (40 l) each one 

ÞÐÛÏɯÍÖÜÙɯ/5"ɯÜ×ÞÌÓÓÐÕÎɯÊàÓÐÕËÌÙÚɯÍÖÙɯƖƕɯËÈàÚȰɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÊÖÕÛÙÖÓÚɯ
ÞÌÙÌɯÈ××ÓÐÌËȯɯ5Ð/ɪ5Ð ɤÈɯȹ3ƕȺȮɯ5Ð/ɪ5Ð ɤÉɯȹ3ƖȺȮɯ Ê%ɪ,Ú2ɯȹ3ƗȺɯ/Ï ɪ2Ð3ɯȹ3ƘȺȮɯ5Ð3ɯȹ3ƙȺȮɯ$3ɯȹ3ƚȺȮɯ
ÈÕËɯ-3ɯȹ3ƛȺȭɯ Ûɯ ÛÏÌɯÌÕËɯÖÍɯ ÛÏÌɯÌß×ÌÙÐÔÌÕÛȮɯÌÐÎÏÛɯÚÊÈÓÓÖ×ÚɯÞÌÙÌɯÙÈÕËÖÔÓàɯÛÈÒÌÕɯÍÙÖÔɯÌÈÊÏɯ
ÙÌ×ÓÐÊÈɯÈÕËɯÞÈÚÏÌËȮɯÙÌÔÖÝÌËɯÍÖÜÓÐÕÎɯÖÙÎÈÕÐÚÔÚɯÖÍɯÌßÛÌÙÕÈÓɯÚÐËÌÚɯÖÍɯÚÏÌÓÓɯÈÕËɯÚ×ÙÈàÌËɯÞÐÛÏɯ
ethanol and dried. Immediately one of the shells was removed and soft tissues dissected to 

ÐÚÖÓÈÛÌɯÛÏÌɯÎÈÚÛÙÖÐÕÛÌÚÛÐÕÈÓɯÛÙÈÊÛɯȹ&(3ȺɯÖÍɯÌÈÊÏɯÚÊÈÓÓÖ×ȮɯÞÏÐÊÏɯÞÌÙÌɯŗßÌËɯÐÕɯ1- ÓÈÛÌÙ® (Thermo 

%ÐÚÏÌÙɯ2ÊÐÌÕÛÐŗÊȮɯ6ÈÓÛÏÈÔȮɯ, Ȯɯ42 ȺɯÈÕËɯ×ÙÌÚÌÙÝÌËɯÈÛɯǸƖƔȘ"ȭɯ3ÏÌɯÛÌÊÏÕÐØÜÌɯÖÍɯÔÈÚÚÐÝÌɯ#- ɯ
sequencing was applied, which is widely used in the study of microbial communities asso-

ÊÐÈÛÌËɯÞÐÛÏɯÉÐÖÓÖÎÐÊÈÓɯÚàÚÛÌÔÚȭɯ3ÏÌɯÉÈÊÛÌÙÐÈÓɯƕƚ2ɯÙ#- ɯÞÈÚɯÌßÛÙÈÊÛÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯ&ÈÙÊÐÈɪ
!ÌÙÕÈÓɯet al. [3ȼȮɯÈÔ×ÓÐŗÌËɯÍÖÙɯÚÌØÜÌÕÊÐÕÎɯÐÕɯÛÏÌɯ(ÓÓÜÔÐÕÈɯ,Ð2ÌØɯ/ÓÈÛÍÖÙÔɯȹ(ÓÓÜÔÐÕÈȮɯ2ÈÕɯ#ÐÌÎÖȮɯ
" Ȯɯ42 ȺɯÐÕɯÈɯÊÌÙÛÐŗÌËɯ&ÌÕÖÔÐÊɯ2ÌÙÝÐÊÌÚɯ+ÈÉÖÙÈÛÖÙàɯȹÞÞÞȭÓÈÕÎÌÉÐÖȭÊÐÕÝÌÚÛÈÝȭÔß; Irapuato, 

&ÜÈÕÈÑÜÈÛÖȮɯ,õßÐÊÖȺȭɯ ÍÛÌÙÞÈÙËȮɯ Èɯ ÉÐÖÐÕÍÖÙÔÈÛÐÊɯ ÈÕËɯ ÚÛÈÛÐÚÛÐÊÈÓɯ ÈÕÈÓàÚÐÚɯ ÖÍɯ ÛÏÌɯ ÎÌÕÌÙÈÛÌËɯ
ËÈÛÈÉÈÚÌɯÞÈÚɯÊÈÙÙÐÌËɯÖÜÛȭɯ(ÕÐÛÐÈÓÓàȮɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌÚɯÞÌÙÌɯËÌÛÌÊÛÌËɯȹp < 0.05) in growth 

ÙÈÛÌɯÖÍɯÚÏÌÓÓɯÓÌÕÎÛÏɯȹϟÔɯËǸƕ) (pɯǾɯƔȭƔƙȺȮɯÞÐÛÏɯÛÏÌɯÉÌÚÛɯÙÌÚÜÓÛÚɯȹƕƘƔɯϟÔɯËǸƕȺɯÐÕɯÛÏÌɯ'.,ɯ3Ɩȭɯ3ÏÌɯ
ÎÙÖÜ×ÚɯÛÏÈÛɯÙÌÊÌÐÝÌËɯ3ƗɯÈÕËɯ3ƙɯÚÏÖÞÌËɯÈɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯÚÜÙÝÐÝÈÓɯÙÈÛÌɯȹp < 0.05) than the 

ÖÛÏÌÙɯÎÙÖÜ×Úȭɯ,ÖÙÌÖÝÌÙȮɯÛÏÌɯËÖÔÐÕÈÕÛɯ×ÏàÓÜÔɯÞÈÚɯProteobacteria, followed by Actinobacteria, 

Firmicutes, and Bacteroidetes. The prevalent genera in GIT were Microbacterium, Bacillus, 
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2àÔÉÐÖÉÈÊÛÌÙÐÜÔ and Burkholderia. In general terms, phyla Proteobacteria and Actinobacteria 

play an essential role in immunity and nutrition of invertebrates, and both were dominant in 

ÑÜÝÌÕÐÓÌɯÚÊÈÓÓÖ×ɯA. ventricosusɯÐÕɯÈÓÓɯÎÙÖÜ×ÚɯÛÙÌÈÛÌËɯÞÐÛÏɯ'.,ȭ

ƖȭƕȭƖȭɯ'ÖÙÚÌɪÔÜÚÚÌÓɯȹ,ÖËÐÖÓÜÚɯÊÈ×ÈßȺ

The Horse mussel Modiolus capaxɯÐÚɯÈɯÕÈÛÐÝÌɯÚ×ÌÊÐÌÚɯÍÙÖÔɯÛÏÌɯ&ÜÓÍɯÖÍɯ"ÈÓÐÍÖÙÕÐÈɯÞÐÛÏɯÈØÜÈÊÜÓ-
ÛÜÙÌɯ×ÖÛÌÕÛÐÈÓȮɯÉÜÛɯÚÊÐÌÕÛÐŗÊɯÒÕÖÞÓÌËÎÌɯÔÜÚÛɯÉÌɯÎÌÕÌÙÈÛÌËɯÛÖɯÈÊÏÐÌÝÌɯÈɯÚÜÚÛÈÐÕÈÉÓÌɯ×ÙÖËÜÊÛÐÖÕɯ
[20ȼȭɯ ɯÚÛÜËàɯÞÈÚɯËÌÝÌÓÖ×ÌËɯÈÛɯ"(!-.1ɯÛÖɯÈÚÚÌÚÚɯÛÏÌɯÌřÌÊÛɯÖÍɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÖÕɯÎÖÕÈËÈÓȮɯ
physiological and transcriptomic maturation in M. capax.ɯ,ÐÊÙÖÈÓÎÈɯÈÕËɯÞÏÌÈÛɯÔÌÈÓɯÞÌÙÌɯ
ÜÚÌËɯÈÚɯÍÖÖËɯÍÖÙɯÉÙÖÖËÚÛÖÊÒɯÔÜÚÚÌÓÚȭɯ3ÏÌɯÌß×ÌÙÐÔÌÕÛɯÞÈÚɯËÌÚÐÎÕÌËɯÐÕɯÛÙÐ×ÓÐÊÈÛÌɯȹƘƜƖɯÈËÜÓÛɯ
ÔÜÚÚÌÓÚȰɯƚƔɯËÈàÚȺɯÈÕËɯÈ××ÓÐÌËɯÛÖɯÌÝÈÓÜÈÛÌɯÛÏÙÌÌɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȯɯ2Ð3ɪ"È2ɪ'Ì2ɯȹ3ƕȺȮɯ/Ï ɪ%Ì/ɪ
9Ð/ɯȹ3ƖȺȮɯ5Ð/ɪ5Ð ɪ5Ð3ɯȹ3ƗȺȮɯÌÛÏÈÕÖÓɯÈÚɯ×ÖÚÐÛÐÝÌɯÊÖÕÛÙÖÓɯȹ3ƘȺȮɯÈÕËɯ-3ɯÈÚɯÕÌÎÈÛÐÝÌɯÊÖÕÛÙÖÓɯȹ3ƙȺȭɯ ɯ
sequential sampling in time (days) was made (t

0
, t

30
 and t

60
). The histological analyses showed 

ÛÏÈÛɯÔÜÚÚÌÓÚɯ ÛÙÌÈÛÌËɯÞÐÛÏɯ3ƕɯÈÕËɯ3ƗɯÈŲÈÐÕÌËɯȹÛ
30

) 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 

ËÐÈÔÌÛÌÙɯÈÕËɯǔɯÖÍɯÖÝÖ×ÓÈÚÔȭɯ ÓÚÖȮɯÔÜÚÚÌÓÚɯÛÙÌÈÛÌËɯÞÐÛÏɯ3ƗɯÈŲÈÐÕÌËɯÛÏÌɯÉÌÚÛɯÙÌ×ÙÖËÜÊÛÐÝÌɯ
ÊÖÕËÐÛÐÖÕɯÖÍɯÛÏÌɯÍÌÔÈÓÌÚɯȹÎÖÕÈËÈÓɯÊÖÝÌÙÈÎÌɯÈÙÌÈȮɯÖÝÈÙÐÈÕɯÔÈÛÜÙÐÛàɯÐÕËÌßȮɯÎÖÕÈËÈÓɯËÌÝÌÓÖ×-

ÔÌÕÛɯ ÐÕËÌßɯ ÈÕËɯ ÙÌ×ÙÖËÜÊÛÐÝÌɯ ×ÖÛÌÕÛÐÈÓȺȰɯ ÏÖÞÌÝÌÙȮɯ ÛÏÖÚÌɯ ÙÌÊÌÐÝÐÕÎɯ 3ƖȮɯ ÐÕÊÙÌÈÚÌËɯ ÖÖÎÖÕÐÈɯ
proliferation and bioenergetic quality of the oocytes (amount of lipids and neutral carbohy-

ËÙÈÛÌÚȺȭɯ'ÐÚÛÖÊÏÌÔÐÊÈÓɯÈÕËɯÉÐÖÊÏÌÔÐÊÈÓɯÈÕÈÓàÚÌÚɯÙÌÝÌÈÓÌËɯÛÏÈÛɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯȹ3ƕȮɯ3ƖɯÈÕËɯ
T3) contributed to increase the overall energy reserves (lipids, carbohydrates and proteins) 

ÐÕɯ ÛÏÌɯÖÝÈÙàȮɯËÐÎÌÚÛÐÝÌɯÎÓÈÕËɯÈÕËɯÈËËÜÊÛÖÙɯÔÜÚÊÓÌȭɯ+Ğ×Ìáɪ"ÈÙÝÈÓÓÖɯ et al. [20] using wheat 

enriched di-algal diet, barely reaching gonad to maturity ~ 25% of the M. capaxɯÉÙÖÖËÚÛÖÊÒȭɯ
3ÏÜÚȮɯÞÌɯÊÖÕÚÐËÌÙÌËɯÛÏÈÛɯÉÌŲÌÙɯÙÌÚÜÓÛÚɯÐÕɯÙÌ×ÙÖËÜÊÛÐÝÌɯÊÖÕËÐÛÐÖÕɯÈÕËɯÖÖÊàÛÌɯØÜÈÓÐÛàɯÖÍɯÛÏÌɯ
Ú×ÌÊÐÌÚɯÞÌÙÌɯÈŲÈÐÕÌËɯÞÐÛÏɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÞÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯÊÖÕÛÙÖÓȭ

.ÕɯÛÏÌɯÖÛÏÌÙɯÏÈÕËȮɯÈɯde novo transcriptome characterisation of the ovarian tissue treated with 

ÏÖÔÖÌÖ×ÈÛÏàɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÜÚÐÕÎɯ1- ÚÌØȭɯ(ÕɯÚÐÓÐÊÖɯÈÕÈÓàÚÐÚɯÖÍɯËÐřÌÙÌÕÛÐÈÓɯÎÌÕÌɯÌß×ÙÌÚÚÐÖÕɯ
ÙÌÝÌÈÓÌËɯÛÏÈÛɯÔÜÚÚÌÓÚɯÛÙÌÈÛÌËɯÞÐÛÏɯ3ƗɯÚÏÖÞÌËɯÛÏÌɯÏÐÎÏÌÚÛɯÕÜÔÉÌÙɯÖÍɯËÐřÌÙÌÕÛÐÈÓÓàɯÌß×ÙÌÚÚÌËɯ
transcripts (Figure 2 right), and some of them were related to genes that encoded oestrogen 

Figure 2. Frequency of ovarian developmental stages (left) determined by histology and number of genes (right) 

ÞÐÛÏɯ ÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÛÐÈÓɯ Ìß×ÙÌÚÚÐÖÕɯ ȹpɯ Ǿɯ ƔȭƔƕȺɯ ÐÕɯ ÛÏÌɯ ÖÝÈÙàɯ ÛÙÈÕÚÊÙÐ×ÛÖÔÌɯÖÍɯ ÉÙÖÖËÚÛÖÊÒɯÔÜÚÚÌÓÚɯ ȹModiolus capax) 

ÊÖÕËÐÛÐÖÕÌËɯÞÐÛÏɯÏÖÔÖÌÖ×ÈÛÏàɯÍÖÙɯÎÖÕÈËɯÔÈÛÜÙÈÛÐÖÕȭɯ2ÛÈÎÌɯ2ƔɯÜÕËÐřÌÙÌÕÛÐÈÛÌËȰɯÚÛÈÎÌɯ2(ɯ/ÙÌÝÐÛÌÓÓÖÎÌÕÌÚÐÚȰɯÚÛÈÎÌɯ2((ɯ
Vitellogenesis; stage SIII Posvitellogenic; stage SIV partial spawning; stage SV post spawning; nɯǻɯƘƜƖɯÔÜÚÚÌÓÚȭɯ.ÝÌÙɪ
Ìß×ÙÌÚÚÌËɯÎÌÕÌÚɯǻɯÉÓÈÊÒɯÉÈÙÚȰɯÜÕËÌÙɪÌß×ÙÌÚÚÌËɯÎÌÕÌÚɯǻɯ&ÙÌàɯÉÈÙÚȭ

Aquacultural Homoeopathy: A Focus on Marine Species
http://dx.doi.org/10.5772/intechopen.78030
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ÙÌÊÌ×ÛÖÙÚɯ$1ɯÈÕËɯ$11ƖɪɯÓÐÒÌɯȹpɯǾɯƔȭƔƕȺȭɯ$ÚÛÙÈËÐÖÓɯÓÌÝÌÓÚɯÏÈÝÌɯÉÌÌÕɯÙÌ×ÖÙÛÌËɯÛÖɯÏÈÝÌɯÈɯËÐÙÌÊÛɯ
ÐÕŘÜÌÕÊÌɯÖÕɯÎÖÕÈËÐÊɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÖÖÊàÛÌɯØÜÈÓÐÛàɯÐÕɯÔÈÙÐÕÌɯÉÐÝÈÓÝÌÚɯȻ21] that allowed 

Ìß×ÓÈÐÕÐÕÎɯÛÏÌɯÏÐÎÏɯÙÌ×ÙÖËÜÊÛÐÝÌɯÊÖÕËÐÛÐÖÕɯÍÖÜÕËɯÐÕɯÛÏÌɯÔÜÚÚÌÓÚɯÛÏÈÛɯÙÌÊÌÐÝÌËɯ3Ɨȭ

3ÏÐÚɯÞÖÙÒɯÏÈÚɯ×ÙÖÝÐËÌËɯÈɯde novo transcriptome characterisation for M. capaxɯÍÖÙɯÛÏÌɯŗÙÚÛɯÛÐÔÌɯ
ÈÕËɯÛÖÎÌÛÏÌÙɯÞÐÛÏɯÛÏÌɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯ×ÏàÚÐÖÓÖÎÐÊÈÓɯÝÈÙÐÈÉÓÌÚȮɯ ÐÛɯÊÖÕÚÛÐÛÜÛÌÚɯ ÛÏÌɯŗÙÚÛɯÙÌÚÌÈÙÊÏɯ
ÈÉÖÜÛɯÛÏÌɯÉÌÕÌŗÊÐÈÓɯÌřÌÊÛɯÖÍɯÏÖÔÖÌÖ×ÈÛÏàɯÐÕɯÎÖÕÈËÈÓɯÔÈÛÜÙÈÛÐÖÕɯÖÍɯÛÏÌɯÚ×ÌÊÐÌÚȮɯÞÏÐÊÏɯÏÈÚɯÈɯ
ÊÓÌÈÙɯÛÌÊÏÕÖÓÖÎÐÊÈÓɯÈ××ÓÐÊÈÉÐÓÐÛàɯËÜÙÐÕÎɯÉÙÖÖËÚÛÖÊÒɯÎÖÕÈËÐÊɯÊÖÕËÐÛÐÖÕÐÕÎɯÍÖÙɯÚÌÌËɯÚ×ÈÞÕÐÕÎɯ
ÈÕËɯ×ÙÖËÜÊÛÐÖÕɯÖÍɯÛÏÌɯÚ×ÌÊÐÌÚȭɯ(ÛɯÞÐÓÓɯÓÐÒÌÓàɯÉÌɯÈ××ÓÐÊÈÉÓÌɯÛÖɯÖÛÏÌÙɯÉÐÝÈÓÝÌɯÔÖÓÓÜÚÊÚɯÞÐÛÏɯÊÖÔ-

mercial interest.

ƖȭƕȭƗȭɯ ÔÌÙÐÊÈÕɯÖàÚÛÌÙɯȹ"ÙÈÚÚÖÚÛÙÌÈɯÝÐÙÎÐÕÐÊÈȺ

The American oyster "ÙÈÚÚÖÚÛÙÌÈɯÝÐÙÎÐÕÐÊÈɯ ÐÚɯÈÕɯ ÐÔ×ÖÙÛÈÕÛɯŗÚÏÌÙàɯÈÕËɯÈØÜÈÊÜÓÛÜÙÌɯÙÌÚÖÜÙÊÌɯ
ÐÕɯÛÏÌɯ ÛÓÈÕÛÐÊɯÊÖÈÚÛɯÐÕɯÛÏÌɯ"ÈÙÐÉÉÌÈÕɯÈÕËɯÐÕɯÛÏÌɯ&ÜÓÍɯÖÍɯ,ÌßÐÊÖȭɯ ɯÊÖÔÔÌÙÊÐÈÓɯÖàÚÛÌÙɯÓÈÉÖÙÈ-

ÛÖÙàɯÐÚɯÈÓÙÌÈËàɯÖ×ÌÙÈÛÐÕÎɯÐÕɯ"ÌÕÛÙÖɯ.ÚÛÙąÊÖÓÈɯ3ÌÊÕÖÓĞÎÐÊÖɯËÌɯ3ÈÉÈÚÊÖɯȹ".3$3ȺȮɯ,ÌßÐÊÖȮɯÈÕËɯ
ÏÖÔÖÌÖ×ÈÛÏÐÊɯÔÌËÐÊÐÕÌÚɯÞÌÙÌɯÈÚÚÌÚÚÌËɯÛÖɯÐÔ×ÙÖÝÌɯÛÏÌɯÚ×ÌÊÐÌÚɯÊÜÓÛÜÙÌȭɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯ
ÈÚÚÌÚÚÌËɯÐÕɯÓÈÙÝÈÓɯÊÜÓÛÜÙÌɯÈÕËɯÚÌŲÓÌÔÌÕÛɯÈÕËɯÌÈÙÓàɯÕÜÙÚÌÙàɯÖÍɯÖÕɪÊÜÓÛÊÏɯÈÕËɯÊÜÓÛÊÏɪÓÌÚÚɯÚÌÌËȭɯ
 ÓÚÖȮɯ Èɯ ÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯ ÍÖÊÜÚɯ ÚÛÜËàɯÞÈÚɯËÌÝÌÓÖ×ÌËɯ ÐÕɯ ÈËÜÓÛɯ ÉÙÖÖËÚÛÖÊÒɯ ÖàÚÛÌÙȭɯ 3ÏÌɯ ÙÌÚÜÓÛÚɯ
ÖÉÛÈÐÕÌËɯÐÕɯÚÐßɯÌß×ÌÙÐÔÌÕÛÚɯÊÖÕËÜÊÛÌËɯÞÐÛÏɯ"ȭɯÝÐÙÎÐÕÐÊÈ are detailed below.

Trial 1ȭɯ ɯÚÛÜËàɯÞÈÚɯÊÖÕËÜÊÛÌËɯÈÛɯ"(!-.1ɯÛÖɯÈÕÈÓàÚÌɯÛÏÌɯÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯÙÌÚ×ÖÕÚÌɯÛÖɯŗÝÌɯ'.,ɯ
ÛÙÌÈÛÔÌÕÛÚɯÐÕɯÉÙÖÖËÚÛÖÊÒɯÖàÚÛÌÙɯ"ȭɯÝÐÙÎÐÕÐÊÈ to understand the response mechanisms that are acti-

vated by these treatments, thus helping to characterise its mode of action. Adult oysters (120 g; 

ƕƔɬƕƖɯÊÔȺɯÍÙÖÔɯÈɯÏÖÔÖÎÌÕÌÖÜÚɯ×Ö×ÜÓÈÛÐÖÕɯÞÌÙÌɯÊÖÕËÐÛÐÖÕÌËɯÐÕɯƜƔɪÓɯ×ÓÈÚÛÐÊɯÉÖßÌÚɯ×ÙÖÝÐËÌËɯÞÐÛÏɯ
ÊÖÕÛÐÕÜÖÜÚɯÔÐÊÙÖÈÓÎÈÓɯÍÖÖËɯÈÛɯ".3$3ɯÍÖÙɯƘƙɯËÈàÚȭɯ ÕɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯȹƗɯÙÌ×ÓÐÊÈÛÌÚɤÛÙÌÈÛ-
ÔÌÕÛȰɯƖƙɯÖàÚÛÌÙɤÙÌ×ÓÐÊÈÛÌȺɯÞÈÚɯÈ××ÓÐÌËɯÞÐÛÏɯÍÖÜÙɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȯɯ5Ð/ɪ5Ð ɯȹ3ƕȺȮɯ/Ï ɪ2Ð3ɯȹ3ƖȺȮɯ
$-#ɯȹ3ƗȺȮɯ(-%ɯȹ3ƘȺɯÈÕËɯÛÞÖɯÊÖÕÛÙÖÓÚɯ$3ɯȹ3ƙȺɯÈÕËɯ-3ɯȹ3ƚȺȭɯ ÚɯÛÙÌÈÛÔÌÕÛɯÝÌÏÐÊÓÌȮɯÍÜÓÓàɯÐÔ×ÙÌÎ-

ÕÈÛÌËɯÐÕÌÙÛɯÏÖÔÖÌÖ×ÈÛÏÐÊɯ×ÐÓÓÚɯÞÌÙÌɯ×ÙÖÝÐËÌËɯÖÕÌɯËÈÐÓàɯ×ÌÙɯÖàÚÛÌÙȭɯ1ÖÜÛÐÕÌɯÛÌÊÏÕÐØÜÌÚɯÖÍɯÛÏÌɯ
ÖàÚÛÌÙɯÏÈÛÊÏÌÙàɯ".3$3ɯÞÌÙÌɯÈ××ÓÐÌËɯÍÖÙɯÊÖÕËÐÛÐÖÕÐÕÎɯÉÙÖÖËÚÛÖÊÒɯÖàÚÛÌÙȮɯÈÕËɯËÜÙÐÕÎɯÛÏÌɯÛÙÐÈÓɯ
period, two samplings (S

1
 and S

2
ȺɯÞÌÙÌɯ×ÌÙÍÖÙÔÌËɯÍÖÙɯÏÐÚÛÖÓÖÎÐÊÈÓɯÈÕÈÓàÚÌÚɯÈÛɯ"(!-.1ȭɯ ÚɯÈɯ

ÎÌÕÌÙÈÓɯÙÜÓÌȮɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯÊÖÕËÐÛÐÖÕÐÕÎɯÈÚÚÈàȮɯÈÓÓɯÊÖÕËÐÛÐÖÕÌËɯÎÙÖÜ×ÚɯÞÌÙÌɯÊÈ×ÈÉÓÌɯÖÍɯÚÌßÜ-

ÈÓÓàɯÔÈÛÜÙÐÕÎɯÈÕËɯÚ×ÈÞÕÐÕÎɯÐÕɯÎÙÌÈÛÌÙɯÖÙɯÓÌÚÚÌÙɯ×ÌÙÊÌÕÛÈÎÌȮɯÉÜÛɯÚ×ÌÊÐŗÊɯËÌÛÈÐÓÚɯÞÌÙÌɯÖÉÚÌÙÝÌËɯ
ÛÏÈÛɯÈÓÓÖÞÌËɯÛÖɯËÐÚÛÐÕÎÜÐÚÏɯÌřÌÊÛÚɯÈÚÚÖÊÐÈÛÌËɯÛÖɯËÐřÌÙÌÕÛɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÊÖÕÛÙÖÓÚȭɯ%ÌÔÈÓÌɯÖàÚÛÌÙÚɯ
ÛÙÌÈÛÌËɯÞÐÛÏɯ'.,ɯ3ƕɯÈŲÈÐÕÌËɯÛÏÌɯÏÐÎÏÌÚÛɯÍÙÌØÜÌÕÊàɯÖÍɯÎÖÕÈËɯÐÕɯÝÐÛÌÓÓÖÎÌÚÐÚɯȹƘƜǔȺɯÈÕËɯ×ÖÚÛÝÐ-
ÛÌÓÓÖÎÌÕÌÚÐÚɯȹƗƔȭƖǔȺɯÚÛÈÎÌÚɯÈÛɯŗÙÚÛɯÚÈÔ×ÓÐÕÎɯȹ3ƕɪ2

1
) and 16.7% in the second sampling (T1-S

2
). In 

T2-S
2
ɯÖàÚÛÌÙÚȮɯÛÏÌɯÏÐÎÏÌÚÛɯÍÙÌØÜÌÕÊàɯȹƗƕȭƚǔȺɯÚÏÖÞÌËɯÈÛɯÙÌÚÛÐÕÎɯȹÜÕËÐřÌÙÌÕÛÐÈÛÌËȺɯÚÛÈÎÌɯÈÕËɯƗƔȭƜǔɯ

×ÖÚÛɪÚ×ÈÞÕÐÕÎɯÚÛÈÎÌȭɯ(Õɯ$3ɯÊÖÕÛÙÖÓɯ3ƙɪ2
2
, 38.5% of the female oysters were at resting stage and 

ƗƔȭƜǔɯÈÛɯ×ÖÚÛɪÚ×ÈÞÕÐÕÎɯÚÛÈÎÌȭɯ.àÚÛÌÙÚɯÖÍɯ-3ɯÊÖÕÛÙÖÓɯÎÙÖÜ×ɯ3ƚɪ2
2
 recorded the highest frequency 

(37.5%) in postvitellogenic stage, 31.3% in partial spawning stage and 25% in post-spawning 

ÚÛÈÎÌȭɯ(ÕɯÛÏÌɯÝÌÛÌÙÐÕÈÙàɯ'.,ɯ3Ɨɪ2
1
, oysters showed the highest frequency in partial spawning 

stage (71.4%), and in T4-S
1
, 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-

ÐÕÎɯÖÍɯÛÏÌɯÔÈÓÌɯÖàÚÛÌÙÚȮɯÛÏÌÙÌɯÞÌÙÌɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯÛÏÌÔɯÙÌÓÈÛÌËɯÛÖɯÎÈÔÌÛÌɯØÜÈÓÐÛàɯÚÐÕÊÌɯÛÏÌɯ
presence of atretic oocytes was seen in some samples of T5 and T6 control treatments. The vet-

ÌÙÐÕÈÙàɯ'.,ɯ3ƘɯÚÌÌÔÌËɯÛÖɯÏÈÝÌɯ×ÙÖÔÖÛÌËɯËÈÔÈÎÌɯÛÖɯÎÈÔÌÛÌÚɯÉÌÊÈÜÚÌɯÈÉÜÕËÈÕÛɯËÌÎÌÕÌÙÈÛÐÝÌɯ
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ÖÖÊàÛÌÚɯÞÌÙÌɯÖÉÚÌÙÝÌËȭɯ3ÖɯÌÝÈÓÜÈÛÌɯÛÏÌɯØÜÈÓÐÛàɯÖÍɯ ÛÏÌɯÖÖÊàÛÌÚɯÔÈÛÜÙÌËɯÜÕËÌÙɯËÐřÌÙÌÕÛɯ ÛÙÌÈÛ-
ÔÌÕÛÚȮɯÛÏÌɯ2ÜËÈÕɯ!ÓÈÊÒɯÏÐÚÛÖÊÏÌÔÐÊÈÓɯÛÌÊÏÕÐØÜÌɯÞÈÚɯÜÚÌËɯÚÛÈÐÕÐÕÎɯÛÏÌɯÓÐ×ÐËɯÊÖÔ×ÖÕÌÕÛÚɯÖÍɯÛÏÌɯ
ÊÌÓÓÚȭɯ3ÏÌɯÛÙÐÎÓàÊÌÙÐËÌɯÓÐ×ÐËɯÐÕËÌßɯȹ3+(ȺɯÞÈÚɯÊÈÓÊÜÓÈÛÌËɯÈÚɯËÌÚÊÙÐÉÌËɯÉàɯ1ÖËÙąÎÜÌáɪ)ÈÙÈÔÐÓÓÖɯet al. 

[22ȼȮɯÈÕËɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌÚɯÞÌÙÌɯÍÖÜÕËɯÐÕɯÖÖÊàÛÌÚɯÍÙÖÔɯËÐřÌÙÌÕÛɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÚÈÔ×ÓÐÕÎɯ
ÛÐÔÌÚȭɯ+Ð×ÐËɯÊÖÕÛÌÕÛɯȹ3+(ȺɯÞÈÚɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯȹpɯǾɯƔȭƔƔƔƕȺɯÐÕɯÖàÚÛÌÙÚɯÙÌÊÌÐÝÐÕÎɯ'.,ɯ3ƖɯÐÕɯ
a short conditioning time (S

1
Ⱥȭɯ3ÏÌɯÙÌÚÛɯÖÍɯÛÏÌɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÙÌ×ÓÐÊÈÛÌÚɯÙÌÊÖÙËÌËɯÚÐÎÕÐŗÊÈÕÛÓàɯ

ÓÖÞÌÙɯ3+(ɯÝÈÓÜÌÚȮɯÐÕÊÓÜËÐÕÎɯ5ÌÛÌÙÐÕÈÙàɯ'.,ɯ3ƗɯÈÕËɯ3Ƙȭɯ ɯËÐřÌÙÌÕÊÌɯÉÌÛÞÌÌÕɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯ
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 2ȭɯ ɯÚÛÜËàɯÞÈÚɯÊÖÕËÜÊÛÌËɯÈÛɯ"(!-.1ɯÛÖɯÈÕÈÓàÚÌɯÛÏÌɯÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯÙÌÚ×ÖÕÚÌɯÛÖɯŗÝÌɯ'.,ɯ
ÛÙÌÈÛÔÌÕÛÚɯÐÕɯÉÙÖÖËÚÛÖÊÒɯÖàÚÛÌÙɯ"ȭɯÝÐÙÎÐÕÐÊÈ in order to understand the response mechanisms 

that are activated by these nanomedicines, thus, helping to characterise their mode-of-action. 

 ÉÖÜÛɯƖƙɯÎÙÖÜ×ÚɯÖÍɯƖƙɯÈËÜÓÛɯÖàÚÛÌÙÚɯȹƕƖƔɯÎȰɯƕƔɯǷɯƕƖɯÊÔȺȮɯÌÈÊÏɯÍÙÖÔɯÈɯÏÖÔÖÎÌÕÌÖÜÚɯ×Ö×ÜÓÈÛÐÖÕȮɯ
ÞÌÙÌɯÊÖÕËÐÛÐÖÕÌËɯÐÕɯƜƔɪÓɯ×ÓÈÚÛÐÊɯÉÖßÌÚɯ×ÙÖÝÐËÌËɯÞÐÛÏɯÊÖÕÛÐÕÜÖÜÚɯÔÐÊÙÖÈÓÎÈÓɯÍÖÖËɯÈÛɯ".3$3ɯ
ÍÖÙɯ Ƙƙɯ ËÈàÚȭɯ Õɯ Ìß×ÌÙÐÔÌÕÛÈÓɯ ËÌÚÐÎÕɯÞÐÛÏɯ ÚÌÝÌÕɯËÐřÌÙÌÕÛɯ ÛÙÌÈÛÔÌÕÛÚȮɯ ÌÈÊÏɯ ÖÕÌɯÞÐÛÏɯ ÛÏÙÌÌɯ
ÙÌ×ÓÐÊÈÛÌÚȮɯÞÈÚɯËÌÝÌÓÖ×ÌËɯ ÛÖɯËÌÛÌÙÔÐÕÌɯ ÛÏÌɯ ÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯ ÌřÌÊÛɯ ÖÍɯ ÈÕɯ ÊÛÐÕÖÔàÊÌÛÌÚ strain 

(1 × 106ɯ"%4ɯÔÓǸƕɯǻɯ1+ƜȺɯÈÕËɯÍÖÜÙɯÏÖÔÖÌÖ×ÈÛÏÐÊɯËÙÜÎɯÊÖÔ×ÓÌßÌÚȮɯÈÓÖÕÌɯÈÕËɯÐÕɯÊÖÔÉÐÕÈÛÐÖÕȯɯ
1+Ɯɯȹ3ƕȺȮɯ5Ð/ɪ5Ð ɯȹ3ƖȺɯ/Ï ɪ2Ð3ɯȹ3ƗȺȮɯ5Ð/ɪ5Ð ɯǶɯ1+Ɯɯȹ3ƘȺȮɯ/Ï ɪ2Ð3Ƕ1+Ɯɯȹ3ƙȺɯÈÕËɯÛÞÖɯÊÖÕÛÙÖÓɯ
ÎÙÖÜ×ÚȯɯÌÛÏÈÕÖÓɯÈÚɯÈɯ×ÖÚÐÛÐÝÌɯÊÖÕÛÙÖÓɯȹ3ƚȺɯÈÕËɯ-3ɯÕÌÎÈÛÐÝÌɯÊÖÕÛÙÖÓɯȹ3ƛȺȭɯ%ÐÝÌɯÖàÚÛÌÙÚɯÖÍɯÌÈÊÏɯ
homoeopathic and control treatments were initially (t

0
) collected and dissected. The rest of the 

ÖàÚÛÌÙÚɯÞÌÙÌɯÊÖÓÓÌÊÛÌËɯÈÕËɯËÐÚÚÌÊÛÌËɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯÌß×ÌÙÐÔÌÕÛɯȹÛ
45

). Several tissues, including 

ÔÈÕÛÓÌȮɯÎÐÓÓÚȮɯÎÖÕÈËȮɯÔÜÚÊÓÌɯÈÕËɯËÐÎÌÚÛÐÝÌɯÎÓÈÕËɯȹ#&ȺȮɯÞÌÙÌɯÚÌ×ÈÙÈÛÌÓàɯ×ÓÈÊÌËɯÖÕɯÚÕÈ×ɪÍÙÖáÌÕɯ
ÛÜÉÌÚɯÐÕɯ1- ɯÓÈÛÌÙ®ɯȹ3ÏÌÙÔÖɯ%ÐÚÏÌÙɯ2ÊÐÌÕÛÐŗÊȮɯ6ÈÓÛÏÈÔȮɯ, Ȯɯ4ȭ2ȭ ȭȺɯÈÕËɯÚÛÖÙÌËɯÈÛɯǸƜƔȘ"ȭɯ3ÏÌɯ
ÙÌÚÛɯÖÍɯÛÐÚÚÜÌɯ×ÖÙÛÐÖÕɯÞÌÙÌɯŗßÌËɯÐÕɯ#ÈÝÐËÚÖÕɯÚÖÓÜÛÐÖÕɯÍÖÙɯÏÐÚÛÖÓÖÎÐÊÈÓɯÌßÈÔÐÕÈÛÐÖÕȭɯ#&ɯÛÐÚÚÜÌÚɯ
ŗßÌËɯÐÕɯ1- ɯÓÈÛÌÙ®ɯȹ3ÏÌÙÔÖɯ%ÐÚÏÌÙɯ2ÊÐÌÕÛÐŗÊȮɯ6ÈÓÛÏÈÔȮɯ, Ȯɯ4ȭ2ȭ ȭȺɯÍÙÖÔɯŗÝÌɯÐÕËÐÝÐËÜÈÓÚɯÖÍɯ
ÌÈÊÏɯÌß×ÌÙÐÔÌÕÛÈÓɯÎÙÖÜ×ɯÞÌÙÌɯÚÜÉÑÌÊÛÌËɯÛÖɯ1- ɯÌßÛÙÈÊÛÐÖÕȮɯÍÖÙɯÛÏÌɯÛÙÈÕÚÊÙÐ×ÛÖÔÐÊɯÈÕÈÓàÚÐÚȮɯ
ÜÚÐÕÎɯ(ÓÓÜÔÐÕÈɯ'ÐÚÌØɯƖƔƔƔɯ×ÓÈÛÍÖÙÔɯȹ(ÓÓÜÔÐÕÈȮɯ2ÈÕɯ#ÐÌÎÖȮɯ" Ȯɯ4ȭ2ȭ ȭȺȭɯ3ÏÌɯÊÖÔ×ÈÙÐÚÖÕɯÖÍɯÛÏÌɯ
ÛÙÈÕÚÊÙÐ×ÛÖÔÌɯËÈÛÈɯÞÐÛÏɯÛÏÌɯ*$&&ɯËÈÛÈÉÈÚÌɯÐÕËÐÊÈÛÌËɯÛÏÈÛɯÛÏÌɯÛÙÌÈÛÔÌÕÛÚɯÐÕŘÜÌÕÊÌËɯÈÚÚÖÊÐ-
ÈÛÌËɯÔÌÛÈÉÖÓÐÊɯ×ÈÛÏÞÈàÚɯÐÕɯÎÖÕÈËÈÓɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÔÈÛÜÙÈÛÐÖÕɯÐÕÊÓÜËÐÕÎɯɁ#ÌÝÌÓÖ×ÔÌÕÛÈÓɯ
×ÙÖÊÌÚÚɯÐÕÝÖÓÝÌËɯÐÕɯÙÌ×ÙÖËÜÊÛÐÖÕɂȮɯɁ,ÌÐÖÛÐÊɯÊÌÓÓɯÊàÊÓÌɯ×ÙÖÊÌÚÚɂȮɯɁ2ÛÌÙÖÐËɯÔÌÛÈÉÖÓÐÊɯ×ÙÖÊÌÚÚɂȮɯ
Ɂ1ÌÚ×ÖÕÚÌɯ ÛÖɯÖÌÚÛÙÖÎÌÕɯɁÈÕËɁɯ1ÌÎÜÓÈÛÐÖÕɯÖÍɯ ÙÌ×ÙÖËÜÊÛÐÝÌɯ×ÙÖÊÌÚÚɯɁȭɯ3ÏÌÚÌɯ×ÈÛÏÞÈàÚɯÞÌÙÌɯ
ÈÚÚÐÎÕÌËɯÛÖɯÛÏÌɯ*$&&ɯÊÈÛÌÎÖÙÐÌÚɯÖÍɯɁ#ÌÝÌÓÖ×ÔÌÕÛÈÓɯ×ÙÖÊÌÚÚɯÐÕÝÖÓÝÌËɯÐÕɯÙÌ×ÙÖËÜÊÛÐÖÕɂɯÞÏÐÊÏɯ
ÞÈÚɯÈÔÖÕÎɯ ÛÏÌɯÔÖÚÛɯ ÐÔ×ÖÙÛÈÕÛɯÊÈÛÌÎÖÙàȮɯ ÐÕËÐÊÈÛÐÕÎɯ ÛÏÌɯÚÐÎÕÐŗÊÈÕÊÌɯÖÍɯ ÚÐÎÕÈÓɯ ÛÙÈÕÚËÜÊÛÐÖÕɯ
systems and endocrine regulation of gonad development and function in "ȭɯÝÐÙÎÐÕÐÊÈ.

3ÏÌɯÛÙÈÕÚÊÙÐ×ÛÖÔÌɯÖÍɯ3ƖɯÈÕËɯ3ƗɯÏÈËɯƝƝƜɯÈÕËɯƜƜƕɯÎÌÕÌÚɯÞÐÛÏɯÈɯÚÐÎÕÐŗÊÈÕÛÓàɯÐÕÊÙÌÈÚÌËɯÓÌÝÌÓɯ
ÖÍɯÌß×ÙÌÚÚÐÖÕȮɯÙÌÚ×ÌÊÛÐÝÌÓàȮɯÊÖÔ×ÈÙÌËɯÛÖɯÛÏÌɯÊÖÕÛÙÖÓɯȹp < 0.05). In T4 and T5, there were 748 

ÈÕËɯƛƜƝɯÎÌÕÌÚɯÞÐÛÏɯÈÕɯ ÐÕÊÙÌÈÚÌËɯ ÓÌÝÌÓɯÖÍɯ Ìß×ÙÌÚÚÐÖÕȮɯ ÙÌÚ×ÌÊÛÐÝÌÓàȮɯ ÊÖÔ×ÈÙÌËɯ ÛÖɯÈɯ ÚÌ×ÈÙÈÛÌɯ
control (pɯǾɯƔȭƔƙȺȭɯ-ÖɯÎÌÕÌÚɯÞÌÙÌɯÚÐÎÕÐŗÊÈÕÛÓàɯËÐřÌÙÌÕÛÐÈÓÓàɯÌß×ÙÌÚÚÌËɯÜÕËÌÙɯ3ƕɯÊÖÔ×ÈÙÌËɯÛÖɯ
a separate T2, T3, T4, T5 and controls (pɯǾɯƔȭƔƙȺȭɯ&ÌÕÌÚɯÞÐÛÏɯÐÕÊÙÌÈÚÌËɯÌß×ÙÌÚÚÐÖÕɯÍÖÓÓÖÞÐÕÎɯ3Ɩɯ
and T3 were associated with biological processes, including metabolic pathways, ribosomal 

biogenesis, and transport of nitrogen compounds and anions. Following T4 and T5, genes 

ÞÐÛÏɯÐÕÊÙÌÈÚÌËɯÌß×ÙÌÚÚÐÖÕɯÞÌÙÌɯÐÕÝÖÓÝÌËɯÐÕɯÔÌÛÈÉÖÓÐÚÔɯ×ÙÖÊÌÚÚÌÚɯÙÌÓÈÛÌËɯÞÐÛÏɯÙÌÚ×ÖÕÚÌɯÛÖɯ
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ÚÛÙÌÚÚȮɯÔÈÐÕÛÈÐÕÐÕÎɯ×ÙÖÛÌÐÕɯÌß×ÙÌÚÚÐÖÕȭɯ&ÌÕÌÚɯÞÐÛÏɯÐÕÊÙÌÈÚÌËɯÌß×ÙÌÚÚÐÖÕɯÍÖÓÓÖÞÐÕÎɯ3ƕɯÞÌÙÌɯ
ÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ×ÙÖÛÌÐÕɯÒÐÕÈÚÌɯ ɯȹ/* ȺɯÚÐÎÕÈÓÓÐÕÎɯÛÏÈÛɯÙÌÎÜÓÈÛÌÚɯÚÛÙÌÚÚɯÙÌÚ×ÖÕÚÌÚɯÈÕËɯÔÐÛÖ-

chondrion degradation. The transcriptomic results obtained allowed us to determine that 

ÏÖÔÖÌÖ×ÈÛÏÐÊɯÛÙÌÈÛÔÌÕÛÚɯÌß×ÙÌÚÚÌËɯÛÙÈÕÚÊÙÐ×ÛÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÊÖÔ×ÓÌßɯÉÐÖÓÖÎÐÊÈÓɯ×ÙÖÊÌÚÚÌÚȮɯ
such as reproduction, stress response, cell growth and metabolism of the "ȭɯÝÐÙÎÐÕÐÊÈ oyster.

Trial 3ȭɯ Õɯ Ìß×ÌÙÐÔÌÕÛÈÓɯ ËÌÚÐÎÕɯÞÈÚɯ È××ÓÐÌËɯ ÈÛɯ".3$3ɯ ÍÖÙɯ ÖàÚÛÌÙɯ ÓÈÙÝÈÓɯ ÊÜÓÛÜÙÌɯ ÈÚÚÌÚÚÔÌÕÛɯ
ÐÕÊÓÜËÐÕÎɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȯɯ2Ð3ɯȹ3ƕȺȮɯ5Ð3ɯȹ3ƖȺȮɯ%Ì/ɯȹ3ƗȺȮɯ,È/ɯȹ3ƘȺɯÈÕËɯ-3ɯȹ3ƙȺɯÈÚɯÈɯÊÖÕÛÙÖÓɯÛÙÌÈÛ-
ÔÌÕÛȭɯ3ÏÌɯÌß×ÌÙÐÔÌÕÛÈÓɯÓÈÙÝÐÊÜÓÛÜÙÌɯÞÈÚɯ×ÌÙÍÖÙÔÌËɯÐÕɯƖƔɪÓɯ×ÓÈÚÛÐÊɯÉÜÊÒÌÛÚɯÛÏÙÌÌɯÙÌ×ÓÐÊÈÛÌÚɯ×ÌÙɯ
ÛÙÌÈÛÔÌÕÛɯÞÐÛÏɯŗÓÛÌÙÌËɯÚÌÈÞÈÛÌÙȮɯÎÌÕÛÓÌɯÈÕËɯÊÖÕÛÐÕÜÖÜÚɯÈÌÙÈÛÐÖÕɯÈÕËɯ ÛÏÌɯÔÐÊÙÖÈÓÎÈɯ (ȭɯÎÈÓÉÈÕÈ 

and C. calcitransɯ ȹƕȯƕȺɯÈÚɯÍÖÖËȭɯ3ÏÙÌÌɪËÈàɯÖÓËɯÝÌÓÐÎÌÙɯÓÈÙÝÈÌɯÍÙÖÔɯÈɯÔÈÚÚɯ×ÙÖËÜÊÛÐÖÕɯŗÉÙÌÎÓÈÚÚɯ
ÛÈÕÒɯȹƖƙɯÛȺɯÞÌÙÌɯ×ÓÈÊÌËɯÐÕɯÉÜÊÒÌÛÚɯÈÛɯÐÕÐÛÐÈÓɯËÌÕÚÐÛàɯÖÍɯƖɯÓÈÙÝÈÌɯÔÓǸƕȭɯ+ÐØÜÐËɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯ
ÈËËÌËɯËÈÐÓàɯÛÖɯÊÜÓÛÜÙÌɯÞÈÛÌÙɯȹƔȭƔƕǔȺȭɯ3ÏÌɯÓÈÙÝÐÊÜÓÛÜÙÌɯÛÌÚÛɯŗÕÈÓÐÚÌËɯÞÏÌÕɯÛÏÌɯŗÙÚÛɯ×ÌËÐÝõÓÐÎÌÙɯ
ÓÈÙÝÈɯÞÐÛÏɯÈɯÙÌÛÙÈÊÛÈÉÓÌɯÍÖÖÛɯÞÈÚɯËÌÛÌÊÛÌËɯÉÜÛɯÞÐÛÏÖÜÛɯÙÌÈÊÏÐÕÎɯÛÏÌɯŗÕÈÓɯÚÛÈÎÌɯÖÍɯÌàÌËɯÈÕËɯÍÜÓÓàɯ
developed pediveliger. Analyses were based on initial and three sequential biometrical data from 

ƗƔɯÓÈÙÝÈÌɯÍÖÙɯÌÈÊÏɯÛÙÌÈÛÔÌÕÛɯÙÌ×ÓÐÊÈÛÌȭɯ3ÏÌɯ'.,ɯÓÈÙÝÈÓɯÎÙÖÜ×ÚɯÚÏÖÞÌËɯÉÌŲÌÙɯËÌÝÌÓÖ×ÔÌÕÛȮɯÚÜÙ-
ÝÐÝÈÓɯÈÕËɯÚÌŲÐÕÎɯÌŚÊÐÌÕÊàɯÐÕɯÊÖÔ×ÈÙÐÚÖÕɯÞÐÛÏɯÜÕÛÙÌÈÛÌËɯÎÙÖÜ×Úȭɯ ÚɯÚÌÌÕɯÐÕɯFigure 3, "ȭɯÝÐÙÎÐÕÐÊÈ 

ÓÈÙÝÈÌɯÛÏÈÛɯÙÌÊÌÐÝÌËɯ3ƕɯȹƕƚƖɯǷɯƗȭƔƜɯϟÔȺȮɯ3ƖɯȹƕƚƖɯǷɯƖȭƜƘɯϟÔȺɯÈÕËɯ3ƘɯȹƕƚƖɯǷɯƗȭƕƗɯϟÔȺɯÙÌÈÊÏÌËɯÛÏÌɯÓÈÙÎ-

ÌÚÛɯÚÐáÌÚɯÉÜÛɯ3ƙɯȹƕƘƙɯǷɯƖȭƝƛɯϟÔȺɯÙÌÈÊÏÌËɯÛÏÌɯÓÖÞÌÚÛɯÚÐáÌÚȮɯÞÏÐÓÌɯÛÏÖÚÌɯÓÈÙÝÈÌɯÙÌÊÌÐÝÐÕÎɯ3ƖɯÙÌÈÊÏÌËɯ
ÛÏÌɯÏÐÎÏÌÚÛɯÚÌŲÐÕÎɯÌŚÊÐÌÕÊàɯȹƜƗɯǷɯƛȭƝƜǔȺɯÈÕËɯÛÏÌɯÏÐÎÏÌÚÛɯÚÌÌËɯÚÜÙÝÐÝÈÓɯȹƗƚȭƙɯǷɯƘȭƝǔȺȭ

Trial 4ȭɯ3ÖɯÈÚÚÌÚÚɯÓÈÙÝÈÓɯÚÌŲÓÌÔÌÕÛȮɯÔÈÛÜÙÌɯÌàÌËɯ×ÌËÐÝÌÓÐÎÌÙɯÓÈÙÝÈÌɯÞÌÙÌɯÖÉÛÈÐÕÌËɯÉàɯÚÌÓÌÊÛÐÝÌɯ
ÚÊÙÌÌÕÐÕÎɯÖÍɯÛÏÌɯÚÈÔÌɯÉÜÓÒɯÊÜÓÛÜÙÌɯÛÈÕÒȰɯÛÏÌÕȮɯÛÏÌàɯÞÌÙÌɯ×ÓÈÊÌËɯÐÕɯƖƔɪÓɯÉÜÊÒÌÛÚɯÈÛɯÈɯÚÌÌËÐÕÎɯ
density of 0.25 larvae mlǸƕȭɯ3ÏÌɯÚÈÔÌɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȯɯ2Ð3ɯȹ3ƕȺȮɯ5Ð3ɯȹ3ƖȺȮɯ%Ì/ɯȹ3ƗȺȮɯ,È/ɯȹ3ƘȺɯ
ÈÕËɯ-3ɯȹ3ƙȺɯÞÌÙÌɯÈ××ÓÐÌËɯÈÛɯ".3$3ɯËÜÙÐÕÎɯÛÏÌɯÖÕɪÊÜÓÛÊÏɯÚÌŲÐÕÎɯ×ÙÖÊÌÚÚȭɯ2ÌÈÞÈÛÌÙɯÊÏÈÕÎÌȮɯ
ÈÌÙÈÛÐÖÕɯ ÈÕËɯÔÐÊÙÖÈÓÎÈÌɯ ÞÌÙÌɯ ×ÙÖÝÐËÌËɯ ÈÚɯ ÍÖÖËȮɯ ÈÕËɯ ƙƔɯ ÊÓÌÈÕɯ ÖàÚÛÌÙɯ ÚÏÌÓÓÚɤÉÜÊÒÌÛÚɯ ÞÌÙÌɯ
×ÓÈÊÌËɯÈÚɯÈɯÕÈÛÜÙÈÓɯÚÌŲÓÌÔÌÕÛɯȹÊÜÓÛÊÏȺɯÚÜÉÚÛÙÈÛÌȭɯ+ÐØÜÐËɯÏÖÔÖÌÖ×ÈÛÏÐÊɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯÈËËÌËɯ
daily to the culture water (0.02% v/v). The results achieved are shown in Figure 3.

Trial 5.ɯ ɯ×ÐÓÖÛɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯ ÐÕɯ ÛÙÐ×ÓÐÊÈÛÌɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ".3$3ɯ ÍÖÙɯ ÓÈÙÝÈÓɯ ÊÜÓÛÜÙÌȯɯ
,È/ɬ%Ì/ɯȹ3ƕȺȮɯ2Ð3ɬ5Ð3ɯȹ3ƖȺɯÈÕËɯ-3ɯȹ3ƗȺɯÈÚɯÊÖÕÛÙÖÓȭɯ%ÖÜÙɪËÈàɯÖÓËɯÓÈÙÝÈÌɯÞÌÙÌɯ×ÓÈÊÌËɯÐÕɯÕÐÕÌɪ
ÊÖÕÐÊÈÓɯŗÉÙÌÎÓÈÚÚɯÛÈÕÒÚɯȹƛƙƔɯÓȺɯÈÛɯÐÕÐÛÐÈÓɯËÌÕÚÐÛàɯÖÍɯƙȭƗƗɯÓÈÙÝÈÌɯÔÓǸƕ and the microalgae (ȭɯÎÈÓÉÈÕÈɯ
and C. calcitransɯȹƕȯƕȺɯÞÈÚɯ×ÙÖÝÐËÌËɯÈÚɯÍÖÖËȭɯ+ÈÙÝÈÓɯÎÙÖÞÛÏɯÈÕËɯÏÈÙÝÌÚÛɯÖÍɯ×ÌËÐÝÌÓÐÎÌÙɯÓÈÙÝÈÓɯ

Figure 3.ɯ+ÈÙÝÈÓɯ ÎÙÖÞÛÏɯ ȹÓÌÍÛȺȮɯ ÓÈÙÝÈÓɯ ÚÌŲÐÕÎɯ ÌŚÊÐÌÕÊàɯ ȹ"ÌÕÛÙÌȺɯ ÈÕËɯ ÚÌÌËɯ ÚÜÙÝÐÝÈÓɯ ÐÕɯ ƖƔɪÓɯ ×ÓÈÚÛÐÊɯ ÉÜÊÒÌÛÚɯ ȹÙÐÎÏÛȺɯ ÖÍɯ
American oyster "ÙÈÚÚÖÚÛÙÌÈɯÝÐÙÎÐÕÐÊÈȮɯÛÙÌÈÛÌËɯÞÐÛÏɯÏÖÔÖÌÖ×ÈÛÏÐÊɯËÙÜÎÚɯÐÕɯ".3$3ɯÖàÚÛÌÙɯÏÈÛÊÏÌÙàȭ
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ÉÐÖÔÈÚÚɯÞÈÚɯÌÝÈÓÜÈÛÌËȭɯ3ÌÔ×ÌÙÈÛÜÙÌɯÈÕËɯÚÈÓÐÕÐÛàɯÞÌÙÌɯÔÈÐÕÛÈÐÕÌËɯÐÕɯÛÏÌɯÙÈÕÎÌɯÖÍɯƖƛɯǷɯƗȘ"ɯ
ÈÕËɯƖƖɯǷɯƛɯ×ÚÜȭɯ+ÐØÜÐËɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯÈËËÌËɯËÈÐÓàɯÛÖɯÊÜÓÛÜÙÌɯÞÈÛÌÙɯȹƔȭƔƕǔȺȭɯ!ÈÚÌËɯÖÕɯ
biometrical data of 30 larvae for each replicate every 48 h, the best results in larval growth 

ÞÌÙÌɯÖÉÛÈÐÕÌËɯÞÐÛÏɯ'.,ɯ3ƕȮɯÍÖÓÓÖÞÌËɯÉàɯÊÖÕÛÙÖÓɯȹ3ƗȺɯÈÕËɯŗÕÈÓÓàɯÉàɯ3ƖɯȹFigure 4). The high-

ÌÚÛɯàÐÌÓËɯÐÕɯÉÐÖÔÈÚÚɯÖÍɯÔÈÛÜÙÌɯ×ÌËÐÝõÓÐÎÌÙɯÓÈÙÝÈɯȹƝȭƖƝɯÎȺɯÞÈÚɯÖÉÛÈÐÕÌËɯÞÐÛÏɯ'.,ɯ3ƖȮɯÍÖÓÓÖÞÌËɯ
by control T3 (7.42 g) and the lowest production (7.04 g) was obtained with T1 (Figure 4). 

#ÐřÌÙÌÕÛÐÈÓɯÙÌÚÜÓÛÚɯÖÉÛÈÐÕÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÞÌÙÌɯÈŲÙÐÉÜÛÈÉÓÌɯÛÖɯÉÌŲÌÙɯÚÜÙÝÐÝÈÓɯÖÍɯÓÈÙÝÈÌɯÉÌÊÈÜÚÌɯ
homoeopathy favours nutrition and assimilation of nutrients, increases stress resistance 

ÉÌÊÈÜÚÌɯÖÍɯÏÐÎÏɯÊÜÓÛÜÙÌɯËÌÕÚÐÛàɯÈÕËɯÚÛÙÌÕÎÛÏÌÕÚɯÛÏÌɯÐÔÔÜÕÌɯÚàÚÛÌÔɯÈÕËɯÙÌÚÐÚÛÈÕÊÌɯÛÖɯÈŲÈÊÒɯ
by pathogens [5, 23ȼȭɯ ɯÉÌŲÌÙɯ ÚÜÙÝÐÝÈÓɯ ÈÚÚÖÊÐÈÛÌËɯ ÛÖɯ ÚÔÈÓÓɯ ÚÐáÌËɯ ÓÈÙÝÈÌɯÏÈÚɯÉÌÌÕɯÖÉÚÌÙÝÌËɯ
in other species treated with homoeopathy, such as /ÈÕÖ×ÌÈɯÎÓÖÉÖÚÈ and Crassostrea sikamea 

ȹ,ÈáĞÕɪ2ÜâÚÛÌÎÜÐɯet al., unpublished).

Trial 6.ɯ ÕɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ".3$3ɯÍÖÙɯÊÜÓÛÊÏɪÓÌÚÚɯÚ×ÈÛɯÊÜÓÛÜÙÌɯÞÐÛÏɯÛÞÖɯ
homoeopathic treatments and one control (four replicates each) in recirculating upwelling 

ÕÜÙÚÌÙàɯÜÕÐÛÚɯȹƘƔɯÓȺɯÌÈÊÏɯÖÕÌɯÈÓÓÖÊÈÛÐÕÎɯÍÖÜÙɯÜ×ÞÌÓÓÌÙÚɯÖÍɯ/5"ɯ×Ð×ÌɯƘɜɯÈÕËɯÈÐÙÓÐÍÛɯËÌÝÐÊÌÚȭɯ Úɯ
'.,ɯÛÙÌÈÛÔÌÕÛÚȮɯ,È/ɬ%Ì/ɯȹ3ƕȺɯ2Ð3ɬ5Ð3ɯȹ3ƖȺɯÈÕËɯ-3ɯÊÖÕÛÙÖÓɯȹ3ƗȺɯÞÌÙÌɯÈÚÚÌÚÚÌËȭɯ(ÕÐÛÐÈÓɯÚÌÌËɯ
density was set on 4750 spat/upweller and (ȭɯÎÈÓÉÈÕÈ and C. calcitransɯȹƕȯƕȺɯÞÈÚɯÜÚÌËɯÈÚɯÍÖÖËȭɯ
3ÏÌɯÛÖÛÈÓɯÏÈÙÝÌÚÛɯÖÍɯÚÌÌËɯ×ÌÙɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯÙÌ×ÓÐÊÈÛÌÚɯȹÝÖÓÜÔÌȺɯÞÌÙÌɯÔÌÈÚÜÙÌËɯÞÌÌÒÓàɯÞÐÛÏɯ
ÈɯÎÙÈËÜÈÛÌËɯÊàÓÐÕËÌÙȭɯ3ÌÔ×ÌÙÈÛÜÙÌɯÈÕËɯÚÈÓÐÕÐÛàɯÞÌÙÌɯÔÈÐÕÛÈÐÕÌËɯÐÕɯÛÏÌɯÙÈÕÎÌɯÖÍɯƖƛɯǷɯƗȘ"ɯÈÕËɯ
ƖƘɯǷɯƗɯ×ÚÜȭɯ+ÐØÜÐËɯËàÕÈÔÐÚÈÛÐÖÕɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯÈËËÌËɯËÈÐÓàɯÛÖɯÊÜÓÛÜÙÌɯÞÈÛÌÙɯȹƔȭƔƖǔȺȭɯ!ÈÚÌËɯ
ÖÕɯÐÕÐÛÐÈÓɯÈÕËɯÞÌÌÒÓàɯÉÐÖÔÌÛÙÐÊÈÓɯËÈÛÈɯÖÍɯƗƔɯÚ×ÈÛɯÍÖÙɯÌÈÊÏɯÙÌ×ÓÐÊÈÛÌȮɯÛÏÌɯÉÌÚÛɯÎÙÖÞÛÏɯÙÌÚÜÓÛÚɯ
ÞÌÙÌɯÖÉÛÈÐÕÌËɯÐÕɯÛÏÌɯÊÖÕÛÙÖÓɯ3ƗȮɯÍÖÓÓÖÞÌËɯÉàɯ'.,ɯ3ƖɯÈÕËɯŗÕÈÓÓàɯ3ƕɯȹFigure 5). In contrast, 

ÛÏÌɯÉÌÚÛɯÙÌÚÜÓÛÚɯÐÕɯÖàÚÛÌÙɯÚÌÌËɯÉÐÖÔÈÚÚɯÞÌÙÌɯÈŲÈÐÕÌËɯÞÐÛÏɯ'.,ɯ3ƕɯȹƖƚƜɯÔÓȺɯÈÕËɯ3ƖɯȹƖƘƖɯÔÓȺɯ
and the lowest production (236 ml) with control T3 (Figure 5).

.àÚÛÌÙɯÚÌÌËɯÙÌÊÌÐÝÐÕÎɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÎÙÌÞɯÓÌÚÚɯÐÕɯÙÌÎÈÙËɯÛÖɯÐÕËÐÝÐËÜÈÓɯÚÐáÌȮɯÉÜÛɯÈÕɯÖÝÌÙÈÓÓɯ
ÎÙÌÈÛÌÙɯÝÖÓÜÔÌɯÖÍɯÔÈÙÒÌÛÈÉÓÌɯÑÜÝÌÕÐÓÌÚɯÞÈÚɯÏÈÙÝÌÚÛÌËȮɯÞÏÐÊÏɯÔÌÈÕÚɯÛÏÈÛɯÚÜÙÝÐÝÈÓɯÞÈÚɯÎÙÌÈÛÌÙɯ
ÐÕɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȭɯ%ÙÖÔɯÈɯÊÖÔÔÌÙÊÐÈÓɯÏÈÛÊÏÌÙàɯ×ÌÙÚ×ÌÊÛÐÝÌȮɯÐÛɯÐÚɯÔÖÙÌɯÐÔ×ÖÙÛÈÕÛɯÛÖɯ×ÙÖËÜÊÌɯ
ÓÐÝÌɯ ÚÌÌËɯÉÐÖÔÈÚÚɯ ÌÝÌÕɯ ÐÍɯ ÚÔÈÓÓɯ ÚÐáÌËɯ ÛÏÈÕɯËÌÈËɯÖÕÌÚȭɯ (Õɯ ÙÌÈÓɯ×ÙÖËÜÊÛÐÖÕɯÈÕËɯ×ÙÖŗÛÈÉÐÓÐÛàɯ
terms, the hatchery could produce and sell more seeds if homoeopathic drugs, such as those 

ÌÝÈÓÜÈÛÌËɯÐÕɯÛÏÐÚɯÚÛÜËàɯÞÌÙÌɯÙÖÜÛÐÕÌÓàɯÈ××ÓÐÌËȭɯ3ÏÌɯÙÌÚÜÓÛÚɯÐÕɯÓÈÙÝÈÓɯÚÌŲÓÌÔÌÕÛɯÈÕËɯÑÜÝÌÕÐÓÌɯ

Figure 4.ɯ&ÙÖÞÛÏɯ ÐÕɯ ÚÐáÌɯ ȹϟÔȺɯ ÖÍɯ ÝÌÓÐÎÌÙɯ ÓÈÙÝÈÌɯ ȹÓÌÍÛȺɯ ÈÕËɯ ÏÈÙÝÌÚÛɯ ÖÍɯ ×ÌËÐÝÌÓÐÎÌÙɯ ÓÈÙÝÈÌɯ ȹÙÐÎÏÛȺɯ ÖÍɯ ÔÌÙÐÊÈÕɯ ÖàÚÛÌÙɯ
"ÙÈÚÚÖÚÛÙÌÈɯÝÐÙÎÐÕÐÊÈɯÛÙÌÈÛÌËɯÞÐÛÏɯ'.,ɯÐÕɯƛƙƔɪÓɯÊÖÕÐÊÈÓɯŗÉÙÌÎÓÈÚÚɯÛÈÕÒÚɯÐÕɯ".3$3ɯÏÈÛÊÏÌÙàȭ

Aquacultural Homoeopathy: A Focus on Marine Species
http://dx.doi.org/10.5772/intechopen.78030
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ÕÜÙÚÌÙàɯÊÖÕŗÙÔÌËɯÈɯÎÙÌÈÛɯ×ÖÛÌÕÛÐÈÓɯÍÖÙɯÈØÜÈÊÜÓÛÜÙÈÓɯÏÖÔÖÌÖ×ÈÛÏàɯÛÖɯÚÛÙÌÕÎÛÏÌÕɯÛÏÌɯÚÛÈÛÌɪÖÍɪ
the-art technology in oyster seed production and increase actual productivity and economic 

×ÙÖŗÛÈÉÐÓÐÛàɯÖÍɯÛÏÌɯÊÖÔÔÌÙÊÐÈÓɯ×ÙÖËÜÊÛÐÖÕɯÖÍɯÛÏÌɯÚ×ÌÊÐÌÚɯÐÕɯÛÏÌɯÏÈÛÊÏÌÙàȭ

ƖȭƕȭƘȭɯ*ÜÔÈÔÖÛÖɯÖàÚÛÌÙɯȹ"ÙÈÚÚÖÚÛÙÌÈɯÚÐÒÈÔÌÈȺ

*ÜÔÈÔÖÛÖɯÖàÚÛÌÙɯCrassostrea. sikamea is a highly valuable mollusc species and cultivated in 

ÚÌÝÌÙÈÓɯÊÖÜÕÛÙÐÌÚȮɯÚÖɯÐÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯÎÌÕÌÙÈÛÌɯÕÌÞɯÒÕÖÞÓÌËÎÌɯÍÖÙɯÐÛÚɯÊÜÓÛÜÙÌɯÈÕËɯÈÓÛÌÙÕÈ-

ÛÐÝÌɯÛÙÌÈÛÔÌÕÛÚɯÍÖÙɯÐÛÚɯÔÈÕÈÎÌÔÌÕÛɯÐÕɯÛÏÌɯÓÈÉÖÙÈÛÖÙàȭɯ%ÖÜÙɯÌß×ÌÙÐÔÌÕÛÚɯÞÐÛÏɯC. sikamea were 

performed as described below.

Trial 1ȭɯ ÕɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ"(!-.1ɯÍÖÙɯÊÖÕËÐÛÐÖÕÐÕÎɯÉÙÖÖËÚÛÖÊÒɯÞÐÛÏɯÛÞÖɯ
ÙÌ×ÓÐÊÈÛÌÚɯȹƖƙɯÖàÚÛÌÙÚɯÌÈÊÏȺɯÐÕɯÌÐÎÏÛɯ×ÓÈÚÛÐÊɯÉÖßÌÚɯȹƚƔɯÓȺȮɯÐÕɯÞÏÐÊÏɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÛÙÌÈÛÔÌÕÛÚɯÞÌÙÌɯ
ÛÌÚÛÌËȯɯ5Ð/ɪ5Ð ɯȹ3ƕȺɯÈÕËɯ/Ï ɪ2Ð3ɯȹ3ƖȺɯÈÚɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȮɯÈÕËɯ$3ɯȹ3ƗȺɯÈÕËɯ-3ɯȹ3ƘȺȭɯ ÚɯÛÙÌÈÛ-
ment vehicle, fully impregnated inert homoeopathic pills were used, one-a-day per oyster.

.àÚÛÌÙÚɯÞÌÙÌɯËÐÚÚÌÊÛÌËɯȹƗƔɯÈÛɯÛ
0
 and 15 from each replicate at t

42
) and soft tissues histologi-

ÊÈÓÓàɯ×ÙÖÊÌÚÚÌËɯÉàɯÏÈÌÔÈÛÖßàÓÐÕɯÈÕËɯÌÖÚÐÕɯÚÛÈÐÕÐÕÎɯÛÖɯËÌÛÌÙÔÐÕÌɯÎÖÕÈËÐÊɯȹ&(ȺɯÈÕËɯËÐÎÌÚÛÐÝÌɯ
ÎÓÈÕËɯȹ#&ȺɯÐÕËÌßÌÚȮɯÙÌ×ÙÖËÜÊÛÐÝÌɯÚÛÈÎÌÚɯÈÕËɯÛÏÌÖÙÌÛÐÊÈÓɯËÐÈÔÌÛÌÙɯÐÕɯÖÖÊàÛÌÚɯȹ#3ȺɯÈÊÊÖÙËÐÕÎɯ
ÛÖɯ1ÖËÙÐÎÜÌáɪ)ÈÙÈÔÐÓÓÖɯet al. [22ȼɯÈÕËɯ!ÈÙÉÌÙɯÈÕËɯ!ÓÈÒÌɯȻ24ȼȭɯ,ÖÙÌÖÝÌÙȮɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌÚɯ
were observed (pɯǾɯƔȭƔƙȺɯÐÕɯ&(ɯÐÕɯÉÙÖÖËÚÛÖÊÒɯÖàÚÛÌÙÚɯÞÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯÛÏÌɯÐÕÐÛÐÈÓɯÝÈÓÜÌɯȹƗƝǔȺȮɯÈÕËɯ
the best results were observed in oysters treated with T2 and T3 (63 and 67%). The highest DI 

ÞÈÚɯÙÌÊÖÙËÌËɯÈÛɯÛÏÌɯÉÌÎÐÕÕÐÕÎɯÖÍɯÛÏÌɯÌß×ÌÙÐÔÌÕÛɯȹƚƔǔȺɯÈÕËɯÛÏÌɯÓÖÞÌÚÛɯȹp < 0.05) for T2 and T3 

(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
0
. At t

42
, the oysters of T2 and T3 showed the highest 

×ÌÙÊÌÕÛÈÎÌɯÖÍɯÍÜÓÓɯÚÌßÜÈÓɯÔÈÛÜÙÐÛàɯȹƙƔǔȺɯÞÏÐÓÌɯÛÏÌɯÎÙÌÈÛÌÚÛɯÕÜÔÉÌÙɯȹƗƙɯÈÕËɯƘƔǔȺɯÖÍɯÖÙÎÈÕÐÚÔÚɯ
in gonadic development stage was observed in T3 and T4 (Figure 6).

1ÌÓÈÛÐÝÌɯÛÖɯÛÏÌɯŗÕÈÓɯ#3ɯȹƗƙɯϟÔȺȮɯÞÏÐÊÏɯÞÈÚɯƖƜɯϟÔɯÈÛɯÛ
0
ȮɯÕÖɯÚÐÎÕÐŗÊÈÕÛɯËÐřÌÙÌÕÊÌÚɯÞÌÙÌɯÙÌÊÖÙËÌËɯ

ÉÌÛÞÌÌÕɯ'.,ɪÛÙÌÈÛÌËɯÈÕËɯÊÖÕÛÙÖÓɯÖàÚÛÌÙÚȭɯ'ÖÞÌÝÌÙȮɯÔÈÛÜÙÐÛàɯÈÕËɯÜÕËÐřÌÙÌÕÛÐÈÛÌËɯÚÛÈÎÌÚɯ
were simultaneously observed in T3 oysters. Since C. sikamea matures and partially spawns 

ÚÌÝÌÙÈÓɯÛÐÔÌÚɯËÜÙÐÕÎɯÛÏÌɯÚÈÔÌɯÙÌ×ÙÖËÜÊÛÐÝÌɯÚÌÈÚÖÕȮɯÛÏÐÚɯÙÌÚÜÓÛɯÚÜÎÎÌÚÛÌËɯÈɯ×ÖÚÐÛÐÝÌɯÌřÌÊÛɯÉàɯ

Figure 5.ɯ&ÙÖÞÛÏɯÙÈÛÌɯ ÐÕɯÚÏÌÓÓɯ ÓÌÕÎÛÏɯȹϟÔɯËÈàǸƕ) (left) and volumetric biomass of harvested seed (right) of American 

oyster "ÙÈÚÚÖÚÛÙÌÈɯÝÐÙÎÐÕÐÊÈɯÚÌÌËȮɯÙÌÊÌÐÝÐÕÎɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯ ÐÕɯÙÌÊÐÙÊÜÓÈÛÐÕÎɯÜ×ÞÌÓÓÐÕÎɯÕÜÙÚÌÙàɯÜÕÐÛÚɯ ȹƘƔɯ ÓȺɯÈÛɯ".3$3ɯ
hatchery.
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ÛÏÌɯÈÊÛÐÝÈÛÐÖÕɯÖÍɯÈɯÕÌÞɯÖÖÊàÛÌɯ×ÙÖËÜÊÛÐÖÕɯÊàÊÓÌɯÈÚÚÖÊÐÈÛÌËɯÛÖɯ'.,ɯ3Ɩɯȹ/Ï ɪ2Ð3Ⱥȭɯ(ÕɯÉÐÝÈÓÝÌɯ
ÔÖÓÓÜÚÊÚȮɯÈÕɯÌß×ÌÕËÐÛÜÙÌɯÖÍɯËÐÎÌÚÛÐÝÌɯÎÓÈÕËɯÙÌÚÌÙÝÌÚɯÐÚɯÈÚÚÖÊÐÈÛÌËɯÛÖɯÎÖÕÈËɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯ
maturation of gametes [24ȼȮɯÈÕËɯ3ƖɯÞÈÚɯÈÚÚÖÊÐÈÛÌËɯÛÖɯÈɯÎÙÌÈÛÌÙɯÕÜÔÉÌÙɯÖÍɯÚÌßÜÈÓÓàɯÔÈÛÜÙÌɯ
oysters with higher GI and lower ID values. It could be applicable to gonadic conditioning for 

ÚÌßÜÈÓɯÔÈÛÜÙÈÛÐÖÕɯÖÍɯÉÙÖÖËÚÛÖÊÒɯÖàÚÛÌÙɯÈÛɯÛÏÌɯÏÈÛÊÏÌÙàȭ

Trial 2ȭɯ.ÕÊÌɯ ÛÏÌɯÉÙÖÖËÚÛÖÊÒɯÈÚÚÈàɯŗÕÐÚÏÌËȮɯÈɯÚÜÉÚÌØÜÌÕÛɯÚÌÊÖÕËɯÉÐÖÈÚÚÈàɯÞÈÚɯËÌÝÌÓÖ×ÌËɯ
ÛÖɯÌÝÈÓÜÈÛÌɯÓÈÙÝÈÓɯ×ÌÙÍÖÙÔÈÕÊÌɯÐÕɯÛÞÖɯËÐřÌÙÌÕÛɯÓÈÙÝÈÓɯÊÖÏÖÙÛÚɯÍÙÖÔɯ'.,ɪÛÙÌÈÛÌËɯÚ×ÈÞÕÌÙÚɯ
ȹ3ƕȮɯ3ƖȮɯ3ƗȮɯ3ƘȰɯÛÏÙÌÌɯÙÌ×ÓÐÊÈÛÌÚɯÌÈÊÏȺɯÈÕËɯ-3ɯÚ×ÈÞÕÌÙÚɯȹ3ƙȮɯ3ƚȮɯ3ƛȮɯ3ƜȰɯÛÏÙÌÌɯÙÌ×ÓÐÊÈÛÌÚɯÌÈÊÏȺȭɯ
3ÏÌɯÎÙÌÈÛÌÚÛɯÎÙÖÞÛÏɯÐÕɯÓÌÕÎÛÏɯÞÈÚɯÙÌÊÖÙËÌËɯÐÕɯ3ƙɯÈÕËɯ3ƚɯȹƖƕƛɯÈÕËɯƖƕƖɯϟÔȺɯÈÕËɯÛÏÌɯÓÖÞÌÚÛɯÐÕɯ
3ƗɯÈÕËɯ3ƘɯȹƕƝƛɯÈÕËɯƕƝƔɯϟÔȺȭɯ ɯÚÐÔÐÓÈÙɯÎÙÖÞÛÏɯ×ÈŲÌÙÕɯÞÈÚɯÖÉÚÌÙÝÌËɯÐÕɯÏÌÐÎÏÛȯɯÛÏÌɯÎÙÌÈÛÌÚÛɯ
ÐÕɯ3ƙɬ3ƜɯÈÕËɯÛÏÌɯÓÖÞÌÚÛɯÐÕɯ3ƕɬ3Ƙȭɯ(ÕɯÎÌÕÌÙÈÓȮɯÓÈÙÝÈÌɯÍÙÖÔɯÜÕÛÙÌÈÛÌËɯÉÙÖÖËÚÛÖÊÒɯÎÙÌÞɯÔÖÙÌȭɯ
-ÌÝÌÙÛÏÌÓÌÚÚȮɯÈÚɯÈɯÊÖÜÕÛÌÙ×ÈÙÛȮɯÛÏÌɯÎÌÕÌÙÈÓɯÔÌÈÕɯÚÜÙÝÐÝÈÓɯÖÍɯÓÈÙÝÈÌɯÍÙÖÔɯ'.,ɪÛÙÌÈÛÌËɯÚ×ÈÞÕ-

ÌÙÚɯȹ3ƕɪ3ƘȺɯÞÈÚɯƗƖȭƗǔɯÏÐÎÏÌÙɯÛÏÈÕɯÛÏÖÚÌɯÍÙÖÔɯ-3ɯÉÙÖÖËÚÛÖÊÒȮɯÈÕËɯÐÛɯÊÖÜÓËɯÉÌɯÝÌÙàɯÐÔ×ÖÙÛÈÕÛɯ
ÛÖɯÐÔ×ÙÖÝÌɯÏÈÛÊÏÌÙàɯÚÌÌËɯ×ÙÖËÜÊÛÐÖÕȭɯ3ÏÖÚÌɯËÐřÌÙÌÕÊÌÚɯÐÕɯÓÈÙÝÈÓɯÚÜÙÝÐÝÈÓɯÚÜÎÎÌÚÛÌËɯÈɯÍÈÝÖÜÙ-
ÈÉÓÌɯÌřÌÊÛɯÖÍɯ'.,ɯÛÙÌÈÛÔÌÕÛÚɯÐÕɯÖÖÊàÛÌɯØÜÈÓÐÛàɯÈÕËɯÛÏÌÕɯÈɯ×ÖÛÌÕÛÐÈÓɯÌřÌÊÛɯÐÕɯÛÏÌɯ×ÙÖÎÌÕàȭ

Trial 3ȭɯ ɯƗƙɪËÈàɯÌß×ÌÙÐÔÌÕÛÈÓɯËÌÚÐÎÕɯÐÕɯÛÙÐ×ÓÐÊÈÛÌɯȹÚÐßɯÛÙÌÈÛÔÌÕÛÚɯÈÕËɯƕƜɯÙÌ×ÓÐÊÈÛÌÚȮɯƕƖƔɯÚÌÌËɯ
ÌÈÊÏɯÙÌ×ÓÐÊÈÛÌȺɯÞÈÚɯÈ××ÓÐÌËɯÈÛɯ"(!-.1ɯÛÖɯÊÖÔ×ÈÙÌɯÌŚÊÐÌÕÊàɯÖÍɯÈÕÛÐÉÐÖÛÐÊÚɯÈÎÈÐÕÚÛɯÏÖÔÖÌÖ×È-

ÛÏàɯÐÕɯÑÜÝÌÕÐÓÌɯC. sikameaȭɯ)ÜÝÌÕÐÓÌÚɯȹƚȭƕƗɯǷɯƔȭƕƚɯÔÔȺɯÞÌÙÌɯ×ÓÈÊÌËɯÐÕɯƖɪÓɯ×ÓÈÚÛÐÊɯÊÖÕÛÈÐÕÌÙÚɯÞÐÛÏɯ
ŗÓÛÌÙÌËɯȹƕɯϟÔȺɯÈÕËɯ45ɪÚÛÌÙÐÓÐÚÌËɯÚÌÈÞÈÛÌÙɯȹƖƗɯǷɯƕȘ"ȰɯƗƜɯ×ÚÜȺȮɯÊÖÕÛÐÕÜÖÜÚɯÈÌÙÈÛÐÖÕɯÈÕËɯÔÐÊÙÖÈÓÎÈÓɯ
ÍÖÖËȭɯ)ÜÝÌÕÐÓÌɯÖàÚÛÌÙÚɯÙÌÊÌÐÝÌËɯ/È5ɪ/ÏÈɯȹ3ƕȺȮɯ/È5ɪ2ÐÛɯȹ3ƖȺȮɯ/ÈÝɪ,Ì2ɯȹ3ƗȺɯÈÚɯ'.,ɯÛÙÌÈÛÔÌÕÛÚȮɯ
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Figure 7.�1�	�›�˜� �•�‘�1�’�—�1�œ�’�£�Ž�1�û�–�–�1�•�Š�¢�º�W) (left) and total wet weight (mg day �º�W�ü�1�û�›�’�•�‘�•�ü�1�’�—�1�“�ž�Ÿ�Ž�—�’�•�Ž�œ�1�˜�•�1�•�‘�Ž�1�˜�¢�œ�•�Ž�›�1��ž�–�Š�–�˜�•�˜�1
Crasssostrea sikamea treated with homoeopathic medicines.
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