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A focus on the physiological adaptations of the brine
shrimp A. salina exposed to space simulated

parameters: a new model for astrobiological studies.
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Astrobiological studies are fundamental to understanding how extraterrestrial environments might alter the
survivability of complex biological systems. An optimal biological model for space research would need to
lower its metabolic rate, possess enhanced defenses against the space environment, and be able to survive
prolonged periods of space flight [1]. The crustacean Artemia salina has interesting characteristics for space
applications because in instances of adverse developmental circumstances, it generates cysts capable of enter-
ing cryptobiosis, possibly enabling it to endure even the harsh conditions prevalent on other planets like Mars.
The aim of my research was to conduct preliminary experiments on physiological responses of nauplii (larval
forms) of A.salina hatched after 72h of cysts’exposure to low atmospheric pressures that reproduce those of the
Martian surface, by using a Mars simulator located at Parthenope University of Naples. After determining the
hatching percentage, in vivo respiration was performed polarographically to obtain information on the whole
metabolism of the larval forms. Subsequently, in vitro respiration was performed on nauplii homogenates
using succinate and a mixture of pyruvate plus malate as electron transport chain-related substrates, in the
absence and presence of ADP, to obtain information on mitochondrial functionality. ROS content [2], total
antioxidant capacity [3], oxidative damage to lipids (HPs) and proteins (CO) [2], in vitro susceptibility to ox-
idants [4], lactate content [5], NADPH oxidase (NOX) activity [6] and mitochondrial complexes activity [4]
were also performed. Low pressure exposure induced a significant increase in hatching rate and in vivo respi-
ration, to which the increased NOX activity seems to contribute. This result suggests an improvement of the
protective mechanisms of larvae exposed to low pressure, as suggested by the increased NOX activity of hemo-
cytes in metamorphic transitions of larvae exposed to external stimuli [7]. Instead, mitochondrial respiration
appears not to contribute to the increased in vivo respiration as suggested by the reduction during both basal
and ADP-stimulated respiration, which may be explained by reduced Complex I activity of the mitochondrial
respiratory chain. Moreover, the reduced lactate content also highlighted a decreased anaerobic pathway af-
ter low-pressure exposure. The reduced aerobic pathway can be responsible for reduced ROS content that
parallels the reduced HPs level. Since ROS are regulators of antioxidant defense system, the enhanced suscep-
tibility to oxidants observed after low-pressure exposure could be explained by the reduced ROS content. In
conclusion, one hour of low-pressure exposure affects A.salina nauplii metabolism by inducing adaptations
that are compatible with its survival, thus suggesting that it is suitable for further astrobiological studies.
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