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ESTRES OXIDATIVO

El estrés oxidativo es un proceso que se produce en los
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ESTRES OXIDATIVO E INMUNIDAD EN CAMARON

FACTORES QUIMICOS PRIMERA RESPUESTA A ESTRES
CALIDAD DEL AGUA, | INCREMENTO DE LA HORMONA DEL ESTRES
SALINIDAD, NITRITOS, CO,, M (CORTISOL)
o, |
4
FACTORES FISICOS —_— SEGUNDA RESPUESTA A ESTRES

CAMBIOS METABOLICOS (AUMENTA LA
GLUCOSA, LACTATO, CAMBIOS EN EL SISTEMA
DE DEFENSAS)

e | |

pH, TEMPERATURA,
TRANSPORTE, PESAIJE,
SEPARACION, VACUNACION...

OTROS FACTORES /
ALIMENTACION, RUIDOS, TERCERA RESPUESTA A ESTRES
ILUMINACION CAMBIOS EN EL ESTADO DE SALUD

(CRECIMIENTO, DESARROLLO Y DEFENSAS) Y
COMPORTAMIENTO (PERDIDA DE APETITO)

Bajo diferentes condiciones de estrés, la produccion de
los diferentes animales en acuicultura puede verse
afectada de forma negativa, disminuyendo la calidad, la o g
capacidad de crecimiento y de defensa.



PRINCIPALES DESAFIOS EN CAMARON

Las enfermedades y la calidad de los ingredientes de los alimentos acuicolas son sin Los principales factores a tener en cuenta en la produccién de
duda los desafios mas importantes que enfrenta actualmente la industria del camaron son: condiciones del ambiente (contaminantes), la
camaron. dieta, la flora digestiva y el estrés.

La ultima década mas o menos ha visto la aparicion de dos enfermedades nuevas y Su sistema inmune primigenio presenta dificultades en las
muy graves, la enfermedad EMS/AHPND (Sindrome de Mortalidad infecciones ya que carecen de respuesta inmune especifico.

Temprana/Necrosis Hepatopancredtica Aguda) causada por una bacteria, Vibrio
parahaemolyticus; 'y una nueva enfermedad I|lamada Microsporidiosis
Hepatopancreatica (HPM) causada por un parasito microsporidiano, formador de
esporas, intracelular (Enterocytozoon hepatopenaei, o EHP).

Health
comparison

“Diseased’ larvae

Acute hepatopancreatic
necrosis disease (AHPND)

\ White spot sindrome
virus (WSSV)

White faeces sindrome
4 Iy Nitrito (NO,-) <1ppm

“Cotton shrimp”-like
disease (CSL)

Blue body sindrome (BBS) Sulfuro de Hidrogeno (H,S) <1ppm




Species

Litopenaeus vannamei

Litopenaeus vannamei
Litopenaeus vannamei

Litopenaeus vannamei
Litopenaeus vannamei

Penaeus monodon
Penaeus monodon
Marsupenaeus japonicus

Fenneropenaeus chinensis
Macrobrachium rosenbergii

Macrobrachium
nipponense

Cherax quadricarinatus
Cherax quadricarinatus

Scylla serrata
Portunus trituberculatus

Carcinus aestuarii

Carcinus aestuarii

Size/life stage

11g,4cm

459+05g
1.91+£022¢g

50140464
7.09+3.22g

16.56+06¢g
3.96+0.82¢g
13.034 £ 0.88 g

P40
302+41g

0.66 £ 0.03 g

22.56+1.259g
2256 +1.25¢g

145+20 ¢
2138+ 2169

4 cm

1-1.7 ¢

Temperature

13°C

13°C
16°C

12 o 290
13°C
16°C
20°C
10°C

4°C
22°C

29°C

9+2°C
9°C

4°C
3°C

4°C

4°C

Factor

SOD, POD, CAT, GSH-Px,
T-AOC

IAP, p53, HSP70
CGL, GSH, TBARS

MDA

Ser/Thr kinase signal
pathway

O, SOD, GSH, NOS, NO
SOD, ACP, PO

p53, CYCS, Bax, Bcl2,
caspase-3

GST, C-type lectin, ASAH,

THCs, PO, proPO, RBs,
LGBP, PE, ax-M, SOD

ALT, SOD, CAT, MDA, INOS

ACP, AKPR, LSZ, PO

HSP21, THC, SOD, T-AOC,
GPx, MDA

SOD, CAT, GPX, MDA

SOD, CAT, MDA, PC,
caspase-3, HSP70, HSP90

CAT, THC

THC, DCH, NRRT

Tissue

Hepatopancreas,
haemolymph

Intestine

Hepatopancreas,
haemolymph

Haemolymph
Muscle

Hepatopancreas
Haemolymph
Hepatopancreas

Whole body
Haemolymph

Hepatopancreas,
haemolymph

Hepatopancreas

Hepatopancreas,
haemolymph

Gills

Hepatopancreas,
muscle

Gills, haemolymph

Haemolymph
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as-M, as-macroglobulin;, AChE, acetyl cholinesterase; ACE, acid phosphatase; ALP/AKR alkaline phosphatase; ALT, alanine aminotransferase; Bcl2, B-cell
leukemia/lymphoma-2; Bax, Bcl-2-associated X protein; CAT, catalase; CSPF, cyclophosphamide; Cu/Zn-SOD, Cu/Zn superoxide dismutase; CYCS, cytochrome C;
DCH, differential hemocyte count; GCL, glutamate-cysteine ligase; GSH, glutathione; GSH-Px/GPx, glutathione peroxidase; GST, glutathione s-transferase; HSP21, heat
shock protein 21; HSP70, heat shock protein 70; HSP90, heat shock protein 90; IAR inhibitor of apoptosis protein; INOS, inducible nitric oxide synthase; LDH, lactate
dehydrogenase; LGBR lipopolysaccharide- and b-1,3-glucan binding protein; LSZ, lysozyme,; MDA, malondialdehyde; NO, nitric oxide; NOS, nitric oxide synthase; NRRT,
neutral red retention time; Oo-, negative ions of oxygen; p53, a tumor suppressor gene; PC, protein carbonyl; PE, peroxinectin; PO, polyphenol oxidase; POD, peroxi-
dase; RBs, respiratory bursts; ROS, reactive oxygen species; SeGpx, Selenium containing glutathione peroxidase; SOD, superoxide dismutase, T-AOC, total antioxidant
capacity; TBARS, thiobarbituric acid reactive substance; THC, total hemocyte count; Trx, thioredoxin reductase.
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FACTORES OXIDANTES EN LA PRODUCCION CAMARONERA

La osmorregulacion en crustdceos esta bajo control neuroendécrino por las hormonas

Secado hiperglucémicas de crustaceos (CHHs, producida en el complejo drgano X/glandula
S sinusal (XO/SG) ubicado en cada pedtinculo ocular y liberada en situaciones de
Sellado de estrés), las cuales han mostrado modificar las concentraciones de agua e iones en
" los estanques Encalado . diversas especies de crustaceos como en L. vannamei.
Suministro Suministro
de energia : ., de agua
Aireacion Llenado . - .,
Algunos miembros de la familia CHH también se encuentran expresados en otros
tejidos neuronales como el ganglio toracico y el ganglio subesofdgico, érgano
T pericardico, las branquias, el espermatéforo y el intestino. Adema3s, se ha demostrado
BRSNS Preparacion Aclimatacion - o1 . .
postlarva de estanques gue los neu.r’opeptlldos de la famllla. CHH. ac.tuan en el metabolismo y Ia
B osmorregulacion, asi como en la defensa inmunitaria.
Evaluacion de calidad
X-organ
Seleccion Prueba sinus gland
de estres | l | | > Lipids ADP
Supervision : 2 g z ADP  ATP l ATP
Coeficiente Lipolysis % CHH _g /’
Transporte de variacion - /| = Glucose T Glycolysis — Acetyl-CoA o zsc/:‘e
T e Proceso de Porcentaje de Lipids » Lipids NAD+ NADH - i
sanitario e sobrevivencia + +4 — NAD+
Nicotinate & ; .
, L s Amino acid
Glucose » Glucose Glycogen nicotinamide :
metabolism SIUIGE
Control de Mantenimiento & &
crecimiento de estanques +§
NA@DPH NADP+
. Glycogen Glycolysis v
Biometria semanal Cosecha Apllcan_::!o_n de - :
probiético Y Pentose phosphate . Ribose Nucleotide
ADP  ATP pathway S-phosphate  biosynthesis
Venta del camarén Encalado
en fresco
Recambios de aguay
recuperacion de nivel toDanCre: ,
Comercio y p Hepatopancreas ] Hemolymph [ Muscle
distribucion Chen, H.-Y., Toullec, J.-Y. and Lee, C.-Y. (2020) “The crustacean hyperglycemic hormone superfamily: Progress made in the past decade,”

Control de
parametros fisicos

Frontiers in Endocrinology, 11. ®
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Abstract Mannan oligosaccharides (MOS) are a type of functional oligosaccharide which have re-
ceived increased attention because of their beneficial effects on fish intestinal health. However, intesti-
nal struckural integrity is a necessary prerequisite for intestinal health. This study focused on exploring,
the protective effects of dietary MOS supplementation on the grass carp’s (Clenopharyngodon idella)
intestinal structural integrity (including tight junction (T]) and adherent junction (A])) and its related
signalling molecule mechanism. A total of 5340 grass carp (215.85 £ 0.30 g) were fed six diets contain-
ing graded levels of dietary MOS supplementation ({0, 200, 400, 600, 800 and 1000 mg/kg) for 60 days.
Subsequently, a challenge test was conducted by injection of Aeromonas hydrophila for 14 days. We
used ELISA, spectrophotometry, transmission electron microscope, immunchistochemistry, gRT-PCR
and Western blotting to determine the effect of dietary MOS supplementation on intestinal structural
integrity and antioxidant capacity. The results revealed that dietary MOS supplementation protected
the microvillus of the intestine; reduced serum diamine oxidase and p-lactate levels (p = (L05); en-
hanced intestinal total antioxidant capacity (p < 0.01); up-regulated most intestinal T] and A] mEMA
levels; and decreased GTP-RhoA protein levels (p < 0L01). In addition, we also found several interest-
ing results suggesting that MOS supplementation has no effects on Z0-2 and Clandin-15b. Overall,
these findings suggested that dietary MOS supplementation could protect intestinal ultrastructure,
reduce intestinal mucosal permeability and maintain intestinal structural integrity via inhibiting
MLCK and Rhoa /ROCK signalling pathways.

Keywords: permeability; intestine; tight junction; adherent junction; antioxidant capacity
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Introduction

Abstract

Agquaculture is set to grow amidst threats of new stressors and diseases. The
increasing awareness on nutrition and feeding has led a paradigm shift towards
therapeutic nutrition, an alternative aquaculture management strategy that can
create a balance between productivity and long-term sustainability. The core
objective behind this approach was to minimize the impact of stressors via neu-
tralization of free radicals, repair of oxidative damage to biomolecules and mem-
brane systems, immune augmentation and maintenance of normal physiological
homoeostasis. The eventual shift of balance between oxidants and antioxidants
leads to oxidative stress and subsequently immune suppression, pathological
symptoms and slow growth. Therefore, in aguaculture the use of supplemental
antioxidants and augmentation of endogenous cellular antioxidants becomes
essential. Lipid rancidity is the major concern, which determines feed stability
and storage time, besides the cellular antioxidant homoeostasis. As observed,
ethoxyquin (EQ), the widely used synthetic antioxidant in animal feed industry,
has growing human health hazard concerns. Efficient and cost-effective natural
antioxidants are a real need of time. The most diverse marine ecosystem opens a
new horizon for extraction and development of natural antioxidants from sea.
The antioxidants such as vitamin E, vitamin C, peptides, amino acids, chi-
tooligosaccharide derivatives (COS), astaxanthin, carotenoids, sulphated polysac-
charides (SPs), phlorotannins, phenolic compound and flavones had shown a
great potential to be used in feed formulation, as an additive for feed quality
maintenance and shelf life. Therefore, new industrial perspectives and novel
approaches are required for isolation and development of bicactive substances
with antioxidative property for cost-effective feed.

Key words: feed, industrial perspectives, natural anticadants, oxidative stress, s=2a.

residues in environment and potential oxidative stress to
the host leading to immunosuppression besides slow

Increasing global population and demand for animal pro-  growth (Holmstrom et al. 2003). The oxidative stress due
tein have set the course of all animal production system  to various factors such as pesticides, heavy metals, sanitizers
towards intensive zone. Among all meat production sys-  and chemotherapeutants, high temperature and hypoxia
tems, aquaculture records the fastest growth rate. Quality  had been found across the various culture systems. After
feed and ecofriendly management practice make the foun- all, as the industry sets to grow amidst the threat of existing
dation pillars for aquaculture. But agquaculture industry has as well as that of new stressors and diseases, there is an

been in a boom-and-bust pattern due to its vulnerability to

increase in awareness on existing culture management
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In fish, like other organisms, the lack of balance between the production of reactive axygen  Owidative stress; antioxida
species (ROS) and antioxidant defense system (so-called oxidative stress) can cause DA defense; feed additives:
hydraxylation, protein denaturation, lipid peroxidation, apoptosis, and ultimately cell dam-  Problotics; synbiatic
age. To improve the antioxidant defense capability, different approaches such as the admin-

istration of synthetic antioxidants were practiced. During the past years, dietary approaches

have been suggested as a promising way of increasing the antioxidant defense activity in

different fish and shellfish species. Among them, microbial feed additives (including pre-,

pra-, and synbiotics) showed promising effects in terms of affecting antioxidant enzymes

activities. Their mechanism of action in influencing the antioxidant system is not fully under-

stood. The present review briefly discussed the antioxidant defense activity in fish, influenc-

ing factors with special focus on

approaches and microbial feed additives. In

addition, the proposed mechanism of action of microbial feed additives on the antioxidant

systemn has been discussed.

1. Introduction

Under physiological processes in the body, the ele-
vated intracellular levels of reactive oxygen species
(ROS) related to oxidative stress can cause destructive
effects on lipids, proteins, and DNA (Schieber and
Chande 2014). In fact, the lack of balance between
production of ROS and antioxidant defense that called
oxidative stress can cause DMNA hydroxylation, protein
denaturation, lipid peroxidation, apoptosis, and ultim-
ately cell damage (Martinez-Alvarez et al. 2005). The
hydroxyl radicals and hydrogen peroxides are among
the most important free oxygen radicals within the
ROS. To avoid the negative effects of naturally pro-
ducing ROS, the living organisms developed an anti-
oxidant defense system with two distinct classes: 1)
the enzymatic antioxidant system including different
enzymes such as superoxide dismutase (SOD), gluta-
thione peroxidase (GPx), glutathione reductase (GR)
and catalase (CAT); and 2) the non-enzyme antioxi-
dants such as glutathione, thioredoxin, vitamin C and
vitamin E (Mishra et al. 2013). These elements of
antioxidant defense system are capable of providing

the balance between production and removal of ROS
under normal physiological conditions (Martinez-
Alvarez et al. 2005). The presence of such system is of
high importance because malfunctioning can cause an
imbalance in the system of homeostasis and oxidative
stress (Winston and Di Giulio 1991; Livingstone 2001;
Zenteno-Savin et al. 2006).Also, it has been reported
that there is a clear relation between physiological status
and organism antioxidant defense (Martinez- Alvarez
et al. 2005). The increase of efficiency and levels of anti-
oxidant defense has an effective role in mediating host
benefits (Figure 1). This has led to extensive research
attempts to increase antioxidant enzyme activities of
fish and shellfish. For many vears, synthetic antioxidants
(e.g. butylated hydroxyl aniscle and butylated hydroxyl
toluene) have been used to increase the antioxidant
defense levels and inhibiting lipid peroxidation, but the
use of synthetic compounds is becoming more restricted
since they present numerous side effects for the envir-
onment and health safety includes the liver damage and
cancer (Williams et al. 1999). During the past years,
there were extensive research attempts aimed at

CONTACT SH. Hoseinifar @ hoseinifanggau. s i Department of Fisheres, Faculty of Fisheries and Emvironmental Scences, Gorgan University of
Agricultural Sclences and Matural Resources, Gorgan, Iran.
© 20020 Taylor & Francs Group, LLC

FENAEAM’22

15 a 18 de novembro
de 2022

INATAL/RN-BRASIL



JOURNAL OF THE
WORLD AQUACULTURE SOCIETY

Yol 41, Mo 5
Octoher, 2000

Effects of Dietary Glycyrrhizin on Growth and Nonspecific
Immunity of White Shrimp, Litopenaeus vannamei
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Abstract

The growth response, tetal hemocyle coant (THC), respiratory burst (release of saperexide amien],
phenaloxidase () activity, superoxide dismutase (SO0 activily. nitric exide synthase (NS} activity
us well & resistance to the pathogen Vibrio alginelyiicus were measured in Litoperaens roamamesi,
which haed heen fed diets supplemented with glyeyrrhizin (the squeoss extract of corice, Gipcprhiza
glabra, rostsh at 0, 30, 100, 130, und 200 mg'kg of feed for B wk. In the feeding trial, there was no
sigmificant difference in sarvival rate (P = 0.05). Significant higher specific growth rate was ohserved
in treatments with dietary glycyrrhizin than that in the control groap (P« 0.05). Shrimp fed a diet
with 200 meg'kg of ghycyrrhivin had significent higher THC, PO activity, respiratory barst activity
und S(HY activity than that in the comtrod group (/< L05L Increased THC, respiratory burst activity
und MOE pctivity were alse noliced in shrimp fed glycyrrhivin at 10 or 150 mg/kg (P« 0.05). There
were significantly lower cumalative mortalities afler the disease challemge in chrimp fed glycyrrhizin
diets (832 16.67% ) than that in the centrol growp (3667%) (P « L5, These results indicsted that
glycyrrhizin may enhance the nonspecific immune system, increase the resistance of L. varmame as

well as improve production in shrimp farming.

Iuring the past several years, penacid
shrimps have suflfered problems of infectioos
discases due o vibriosis such as Vibrio harnveyi
(Lin ¢t al. 1996), Vibrie domsela (Song ol al.
19%93), and Vibrio alginotyticus (Lee el al.

. in addilion W viruses such as monodon
baculowirus (Lightner et al. 1987), while spol
syndrome virus (Lo and Kou 1998), Taura syn-
drome vires {Yu and Song 20000, and infections
hypodermal and hemalopoictic necrosis virs
(Lo et al. 2003). In addition, these infections
discases in shrimp cullure have reduced produc-
lion levels during the last decade. The increase
in prosduction in the ancas thal have recovered

1 Additional nddress:  Tongwei Co. 1ad., Chengdu
H10041, China.
2 Cormesponding author.

[rom discases has nol been able o compensate
for the decrease in prodoction in the arcas
thal are still sullfering from discase oulhreaks
(Giullian ot al. 2004} Thus, many mecasurcs
have been Llaken o control these discases, such
as lhe routine wse of anlibiolics. However, the
cxcessive and inappropriate use of anlibiotics
has resulied in the presence of resistanl sirains
of bacierin in shrimp culiure. A number of
other prevenlive approaches, such as the use of
vaccines (Subasinghe 1997, immunostimulants
(Sakai 1999, and probiotics {Rengpipal cl al.
20000; Ciullian el al. 2004, have been exploned
in order o reduce the losses doe 1o diseases and
mortality of cullured stock.

It is well known thal crustaceans lock a truly
adaplive immune response syslem and appear
Lo rely on a varely of innale immune responsc

i Copryright by the World Aquacaliare Socicty 2010
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EFFECTS OF MYRISTICA FRAGRANS,
GLYCYRRHIZA GLABRA AND QUERCUS
INFECTORIA ON GROWTH PROMOTION IN
THE PRAWN MACROBRACHIUM ROSENBERGII
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Objective: To understand whether the medicinal herbs, Myristica fragrans (nutmeg) Glycyrrhiza
glabra (liquorice) and Quercus infectoria (galinut) have effects on growth promotion in the post
larvae (PL) of the prawn, Macrobrachium rosenbergii. Methods: M. fragrans (seed powder), G
glabra (stem powder) and Q. infectoria (fruit powder) were incorporated with basal diet at three
different concentrations (1%, 3%, and 5%) individually and fed to the PL of M. rosenbergii
(1.56+0.18 cm; 0.074+ 0.02 g) for a period of 60 days under triplicate experimental set-up.
Results: Significant elevations (P < 0.05) in weight gain, survival rate, activities of digestive
enzymes (protease, amylase and lipase), concentrations of total protein, non-enzymatic
antioxidants (vitamins C and E) and minerals (Na*' and K*) were recorded in M. fragrans
incorporated feed fed PL followed by G glabra and Q. infectoria when compared with control.
Nine polypeptide bands of molecular weight between 116-14 kDa were resolved in the muscle
tissue of PL. These bands were stained more intensely in experimental PL when compared with
control. Conclusion: These herbs have the ability to induce secretion of protease, amylase and
lipase in M. rosenbergii PL, which lead to increased food consumption and absorption of nutrients,
and resulted in elevation of total protein, vitamins and minerals.

Keywords: Prawn, Nutmeg, Liquorice, Gallnut, Growth, Digestive enzymes, Vitamins, Protein

INTRODUCTION

2010). In addition to contributing to global food
production, aquaculture is a major economic

Aquaculture is the production of aquatic plants  activity and an important source of foreign
and animals under the controlled or semi exchange for several developing countries.
controlled conditions (Stickney et al., 2000).Itis  Currently aquaculture supplies about 50% of the
one of the fastest growing animal food sectors  global demand for fish and fishery products with
and provides over 13% of the animal proteinfor  about 90% of the products coming from the Asian
the human consumption (WHO, 2003; FAO, region (FAO, 2009). The production of carp and
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Dietary licorice (Glycyrrhiza glabra) improves growth, lipid
metabolism, antioxidant and immune responses, and resistance
to crowding stress in common carp, Cyprinus carpio
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This study zimed to investigate the effects of dietary licorice (Ghycyrrhiza glabra) on
growth, lipid metabolism, antioxidant and immune response, and stress resistance of
common carp. The fish (1214 + 0.39 g) were fed diets containing O (contrad), 10 (G1).
20 (G2) and 30 (G3) g/kg licorice root powder for 80 days and then subjected to 3-hr

Federatian crowding stress (40 Icgi'm‘ﬁ The highest final weight and catalase activity and the
‘Department of Fisheries, Faculty of Natural lowest FCR and cholesterol levels were observed in fish fed diets 10-30 g/kg licorice
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inclusions. The highest lipase activity and the lowest LDL and trighyceride levels were
recorded in G2 and G2 groups. Serum glutathione peroxidase (GPx] and complement
[ACH50) activities and total immunoglobulin (Ig) levels were significantly higher and
malondialdehwde levels were lower in G2 and G3 groups than the control. Serum
Iysozyme and ALP activities significantly increased in 10-30 g/kg licorice groups be-
fore and after stress. Crowding stress increased cortisol levels in all groups; howewer,
its levels significantly reduced in G2 and G3 groups at 24 hr after stress. Furthermore,
dietary licorice significantly decreased ALT activity in the G2 group at 8 hr after

gmail.com stress. These findings demonstrate the hepatoprotective, antioxidant, immunoregu-
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1 | INTRODUCTION

Comman carp (Cyprinus carpin) is widely reared in the pobyoulture
system in lran. In recent years, this species has reared in concrete
ponds under high oulture densities. Various aguaculture prac-
tices such as high stocking densities and crowding conditions can
stimulate stress responses in cultured fish (Adineh et al, 2019:
Kie et al., 200B). The stress response can elevale reaclive oxygen
species (ROS) and cause oxidative stress, immunosuppression and
susceptibiity to infectious diseases (Maderi et al. 201%; Tort, 2011}
Also, aguaculture is under pressure Lo decrease the application of

Agusculiure Nutrition, 2020,00:1-10. wileyonlinelbrary comjourmaldana 1 2020 John Wikey & Sons Lid i

lative, anti-stress and growth-promoting effects of G. glabra in common carp.

commien carp, crowding stress, Glyeyrrhiza glabra, health, immunity

antibiotics due to the spresd of antibiotic-resistant pathogens and
food security problems (Chakraborty & Hancz, 2011). Under thess
conditions, herbal products have been med a5 immunostimulants
in aguaculture o svoid the careless use of dangerous antibiotics.
Herbal prodiucts can be used in fish Farming a5 alternatives to vac-
cines, chemicals and antibiotics to prevent and control dissasss in
figh (Citarasu. 2010; Galina et al_ 2009). Thus, the potential use of
herbal products as immunostimulants in aquaculiure is a promising
naowve] strategy and further studies are benefical.

Many herbal compounds as natural antiosidants inhibit the
production of ROS and scavenge free radicals (Chakraborty &
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Efficacy of a pharmaceutical preparation based on glycyrrhizic acid in a
challenge study of white spot syndrome in white shrimp
(Litopenaeus vannamei)

Luis Ocampo?, Baltazar Chavez ", Graciela Tapia ©, Cuauhtemoc Ibarra ", Héctor Sumano **
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ARTICLE INFO ABSTRACT

Article histary: There |5 a ladk of preve ntve and therapeutic drneg-base d tre atmenits for the shlmp viral disease kniown as whie
Received 9 Jmnuary 2014 ) spotayndiome [ WESY | This a challe ge study inducing WSS in juve nile whiite shrimp | LD pengeis vanmamed)
Hecziver ’;‘m;ﬂm‘“ = March s was establ ishved, se ting 4 groups; challenged — ot treaied and unchallenged, unreated control groups ad two
e T e experimental ones (E1and E2) both treated with dismmonium glycyrrhizic add, extracted from licorice with
added vitamins and oligoelements, and as in-feed medication. Group E1 recelved diammondum glycyrrhizic
ackd induded in their daily feed, starting 17 days before challenge with WSSV and maintaining the treatment
for further 5 days after the end of the trial which was set on day 18. Growp E2 received this medication as
group E 1 throug houwt the trial b starting 1 day before the challenge with WSSV The groupwith highest surviv-
ineg e i an values was E1, amownting two times the swvival median in comparison with the control groups
[P = 0U007 ). Also a statistical difference was found interms of survival means in favor of group E1 25 compared
o group B2 Macroscopic and his topathaol ogical find i ngs revealed lesions compatible with WSSV and sim ilar maor-
tality in the challenged untreaied group. These findings were highly redued or inesdstent in mortali ty analyzed
from groups E1 a5 well a5 inthe unchallenged — untreated control group and greatly reduced in group E2.
Conesd de rineg the apparent high efficacy obse rved and that ghyoyrizic acid and mineral and vitami nosmpone nis
added a5 treatment, and taldng a5 an advantage that this preparation has been regarded a5 nutraceutials, it &
here proposed that large scale triaks should be conducted to evaluate the effecs here observed in commercial

and larger scale shrimp farms.

1. Introduction

In spite of difficulties, shrimp production is an important and profit-
able food producing industry. Even though, in many countries cultured
shrimp production has been severely hindered by various viral diseases
ie, white spot syndrome — WSSV [Inouye et al, 1994; Rosenberry,
2001). First signs of this disease, such as sudden reduction in food con-
sumption and red discoloration, are followed by a sharp increase in
maortality in shrimp farms over the next 3-10 days, even reaching
100% mortality (Peinado-Guevam and Lopez-Meyer, 2006). First de-
scripton of WSSV appears to have been from an outbreak in Taiwan
in 1992 [(Chen, 1995; Chou et al., 1995). This disease seems to have
spread world-wide, except perhaps to Australia it has been suggested
that word weather changes have contributed to the dissemination of
this disease [Sonnenholzner et al., 2002). Asthe name of the disease
suggests, the main signs of WSS are 0.5-20 mm white spots in the

* Comesponding anthor. Tel o + 52 55 56 22 5980
E-mail aldrees: sumamod@servid oramanumx (H. Sumanao)L

it febe hoiorg 10107 6§ asquaclture 201 405005
(0(k84- 546060 201 & Elsevier L. All righss reserverl

0200 4 Haevier BV, All rights reserved.

interior part of the shell, appendices, uropods, telson, pereiopods, pleo-
pods and cuticke of the abdominal segments [Takahashi et al., 1994).
The color of shrimps becomes pale red and the lymp hoid organ becomes
turgid [Takahashi et al, 1994}, and it has been described as hypertro-
phic [Vidal et al., 2001). Diseased shrimps become lethargic, and they
show ermtic swimming and lack of appetite and die during the next
three days.

Viusid® [from Catalysis, S.A de TV, Mexico) is the proprietary
name preparation based on diammonium glycyrrhizic add, extracted
from licorice with added vitamins and oligoelements. It has been
claimed that this drug preparation stimulates production of gamma in-
terferon in human beings (Sugawara, 1986). Glycyrhizic acid possesses
antiviral activity in vitro and in vivo interfering with both DNA and RNA
meplications, hence interfering with replication of a wide range of
viruses, including herpes, influenza A and B, hepatitis B, coronavirus,
and SARS [Badam, 1994; Chen, 1995; Durand et al, 1997; Lee et al,
2007; Lin, 2003; Pompei et al., 2009). Glycyrrhizic acid has also demon-
strated to be capable of impeding virion eclosion from its capside
[Pompei et al., 2009), apparenty due to a dose-dependant inhibition
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CRUSTACEANS

Study on the impact of an

antiviral and immune modulator
for sustainable health management
and seed production of
Macrobrachium rosenbergii

Hiranmoy Bhattacharjee, Mohammed Tarique Sarker, Mohammad Sohel Miah, Md.
Masud Rana, Bangladesh Shrimp & Fish Foundation, Bulent Kukurtcu Targotay,

Laboratorios Catalysis

No suitable immune modulator and/or antiviral
therapeutic has been found to use in Macrobrachium
rosenbergii hatcheries to help achieve the sustainable
production of PLs in Bangladesh. There is a remarkable
crisis regarding the production of PL due to the
nability to prevent and/or control the observed and

Hatchery Feed & Management Vol 9 Issue 2 2021

suspected protozoan, bacterial, and possible but yet
unidentified viral diseases occurring in the hatchery
phase due to the unavailability of any suitable immune-
enhancing and/or antiviral remedial product. Presently,
available approved aquaculture medicinal products,
protozoacides, probiotics, etc. have not been found
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