
Oxidative stress is an imbalance in a cell’s 
production of ROS of intrinsic or extrinsic origin 
and its ability to reduce them with antioxidants. 
The production and accumulation of ROS can 
damage lipids, proteins and DNA. 
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O2°- : superoxide
HO2° : perhydroxyl
°OH : hydroxyl 
RO2° : peroxyl
RO° : alkoxyl

Activated oxigen species
1O2 : singlet oxygen
H2O2 : hydrogen peroxide
ONOOH : nitroperoxide
ONOO- : peroxinitrite

Antioxidant defenses
• dietary antioxidants (eg. Vit C, vit E, 
carotenoids…)
• SOD, Catalase
• Glutathione/Glutathione peroxidase system
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Antioxidant complex and oxidtive stress status in Litopenaeus stilyrostris.
It has been shown that the shrimp L. stylirostris has a very high metabolism rate compared to other crustacean (Wabete, 2005). This particularity may lead to high 
ROS production and increased sensitivity of this species to oxidative stress. In this frame we investigated the antioxidant defenses and oxidative stress of the shrimp 
L. stylirostris  and the effects of environmental rearing stress and bacterial challenge.

Tissue, molt stage and 
developmental stage spe-
cificity of the antioxidant 
system
• The antioxidant complex of 
the shrimp L. stylirostris exhibi-
ted well-pronounced tissue spe-
cificity (Fig 1). For example, the 
antioxidant defenses in gills were 
higher compared to muscle. This 
may be determined by the structu-
ral and functional characteristics 
of the gills which directly inte-
ract with the marine environment. 
• The molt stage of the shrimp 
had a significant effect on an-
tioxidant and oxidative stress sta-
tus of the shrimp. The trend was 
a higher oxidative stress level in 
premolt than in intermolt shrimp. 
Indeed, this last stage is consi-
dered as the resting stage in na-
tural growth cycle of crustacean.
• The antioxidant system evol-
ved with the developmental sta-
ge of the shrimp (Fig 2). In ju-
veniles (BW < 10 g), for which 
metabolism is exacerbated, the 
antioxidant defences and oxi-
dative stress levels were higher. 

Fig 1 : Antioxidant enzymes 
activities (SOD, Calalase 
and GPx) and oxidized glu-
tathione/total glutathione 
ratio (GSSH/GSHT) in gills 
and in digestive glande (DG) 
of the shrimp L. stylirostris. 

Fig 2 : Catalase activity in 
the digestive gland accor-
ding the size of the shrimp. 

Effect of environmental 
stress and bacterial infec-
tion on antioxidant defen-
ses and oxidative stress.
• Within the thermopreferendum 
of L. stylirostris  (20 – 28°C; wabe-
te, 2005), we showed  that  pro- and 
antioxidant processes were balanced 
whereas   at  the low side of this  ther-
mopreferendum, antioxidant molecu-
les   and enzymes equilibrium   change   
significantly  leading  to  oxidati-
ve   stress (Lemaire et Chim,  2007).

• When shrimps were exposed to su-
blethal concentrations (2000 and 4000 
µm.l-1) of hydrogen peroxide (H2O2) 
(Fig 3), they developed an oxidative 
stress within 4-6 hours. This stress le-
vel and the recovery period are dose 
dependent (Givaudan et al., in prep).

• Shimps challenged with pathogen 
V. nigripulchritudo   exhibited  oxi-
dative stress after 24-48h post infec-
tion (Castex et al., submitted). This 
stress was characterized by a rise of 
lipids (MDA) and proteins (carbo-
nyl) oxidation  and an elevation of 
the oxidized glutathione/total gluta-
thione ratio (GSSG/GSHT) (Fig 4).

Fig 3 : Blood total antioxidant status 
(TAS) according time after shrimp ex-
posure to 2 dosis of hydrogen peroxide 
(H2O2)

Fig 4 : MDA, Carbonyl and 
oxidized glutathione/total 
glutathione ratio (GSSG/
GSHT) in digestive gland 
of the shrimp according 
time post-infection by Vi-
brio nigripulchritudo.

Conclusion.
The study of the antioxidant status and 
oxidative stress in shrimp L. stylirostris 
make it possible to assess risk factors 
(temperature, shrimp size, pathogen, ..) 
associated with shrimp farming. From a 
practical view, this research should lead 
to zootechnical and/or nutritional recom-
mendations to improve the antioxidant 
status of the shrimp during their growout 
stage in farm.
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