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SUMMARY

This research was firstly performed to evaluate the presence of molecules that could have antiox-
idant power and therefore a possible cosmetic, nutraceutical and biotechnological application of the
marine crustacean Aristeus antennatus, a species rich in carotenoids. Then, we applied this model to
the analysis of Salamandrina perspicillata skin, because this species is characterized by a high amount
of bright red-orange colouration on the legs and tail skin.
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RIASSUNTO

Cinguanta sfumature di arancione in anfibi e crostacei: due facce della stessa medaglia. Al fine di
valutare la presenza di molecole con potenziale capacita antiossidante e quindi con una possibile
applicazione cosmetica, nutraceutica e biotecnologica, abbiamo preso come modello il gambero
marino Aristeus antennatus, specie ricca di carotenoidi. Scelto il modello di partenza, abbiamo deci-
so di ampliare il lavoro ad un anfibio, in particolare alla Salamandrina perspicillata, 1a cui caratteri-
stica & possedere una colorazione rosso-arancio sulla pelle delle zampe e della coda.

Parole chiave: Aristeus antennatus, Salamandrina perspicillata, carotenoidi, astaxantina, spettro-
scopia visibile, potere antiossidante.

INTRODUCTION

Carotenoids are red, lipid-soluble plant pigments. In nature there are
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over 600 types of carotenoids that show provitamin A or antioxidant activi-
ties. Astaxanthin is the most efficient carotenoid pigment displaying antioxi-
dant activity on lipids, proteins, DNA and membrane lipoproteins of living
cells and tissues (GOTO et al., 2001; RANGA RAO et al., 2013, 2014).

Astaxanthin is found in various microorganisms and in many species of
marine animals, including crustaceans such as the shrimp Aristeus antenna-
tus. As widely known, the orange colour of astaxanthin is given by the spec-
tral absorbance of this pigment around 470 nm. Astaxanthin has a more effi-
cient biological activity than other antioxidants since it seems to bind to the
cell membrane protecting it from pro-oxidant agents. It is a promising pho-
toprotective molecule for the treatment of ocular inflammation but also has a
preventive role for UV-induced skin damage (OHGAMI ez al., 2003; RANGA
RAO et al., 2013, 2014). Furthermore, it has been shown to protect from dam-
age caused by high glucose levels and this could reduce oxidative stress in the
diabetic (UCHIYAMA et al., 2002).

In this context, Aristeus antennatus processing waste can represent an
important resource, finding use in various fields, including the industrial, cos-
metic and pharmaceutical sectors.

Considering that in nature the red pigment is generally due to the pres-
ence of carotenoids, we decided to expand the well characterised model to
amphibians, in particular to Salamandrina perspicillata, because of its red leg
and tail skin, likely due to
carotenoid presence. This
animal displays its bright
belly colours by arching its
back, a defensive behaviour
against predators, called
Unkenreflex (ANGELINI et
al., 2007; Fig. 1).

Crustaceans constitute
a model for the high and all
well documented presence of
astaxanthin. In amphibians,
the pigments of the epider-
mis are far from being well
characterized. With this pre-
liminary work we wanted to
understand differences/simi-
larities bet ween these two

Fig. 1 — Salamandrina perspicillata defensive behaviour groups so distant from an
against predators, called Unkenreflex. evolutionary point of view.
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MATERIALS AND METHODS

Aristeus antennatus were captured in the Ligurian Sea (Fig. 2). Each
shrimp was separated into 4 parts: muscle (M), abdominal exoskeleton
(EA), viscera (V), shell (C) and each of these components was placed in a
test tube with ethanol at 4 ° C for one week in order to dissolve reddish pig-
ments, then after centrifugation (1000 rpm, 10 minute, 4 °C) debris were
separated and clear solution was analyzed.

The antioxidant power was measured by means of DPPH test using
Trolox as standard. In order to correlate antioxidant power with astaxan-
thin content the same sample was also analysed by absorbance and light
Spectroscopy.

Fig. 2 — Avisteus antennatus: entire organism and viscera of a mature individual.

Salamandrina perspicillata individuals were captured in Val Borbera
(Piedmont, NW Italy; Fig. 3). A small part of the tail was taken from each
salamander, and divided in two parts: blackish dorsal and reddish ventral
which were then placed separately in a test tube with ethanol at 4 °C for a
week, to dissolve pigments.

Fluorescence and absorbance spectra were recorded to identify the
nature of the red pigment. Subsequently, we measured the fluorescence by
exciting the samples through a green laser source (532 nm) and the
absorbance was measured at extended spectral ranges. Preliminary histo-
logical analyses were also performed.
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Fig. 3 — Salamandrina perspicillata individuals captured in Val Borbera.

RESuULTS

Concerning Aristeus antennatus, a first spectroscopic analysis of the
absorbance allowed to identify two peaks at 282 nm and 470 nm. The peak
at 282 nm is compatible with the presence of proteins and is greater in the
extracts of bowel and muscle than in the abdominal exoskeleton extracts.
The absorption peak at 474 nm, on the other hand, is associated with the
presence of astaxanthin and is generally more intense in the abdominal
exoskeleton and in the shell (HU ez a/., 2018).

These results were confirmed by the luminescence spectrum of the sam-
ples measured with 532 nm excitation, in which there are several peaks that
identify the presence of other compounds. On the other hand, DPPH test
revealed that the viscera and the muscle showed greater antioxidant power
if compared to the shell and abdominal exoskeleton.

The data on Salamandrina perspicillata, obtained both with spectro-
scopic analysis of absorbance and with excitation at 532 nm, showed differ-
ent peaks indicating the presence of some substances, which however, due to
the complexity of the spectra, are still under study.
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CONCLUSIONS

The spectroscopic measurements of absorption of the ethanolic extracts
of the different components of Aristeus antennatus highlighted the presence
of aromatic aminoacids and the presence of astaxanthin. In particular, the lat-
ter seems to be greater in the abdominal exoskeleton and in the shell, com-
pared to the viscera and muscle, while as regards the presence of aromatic
amino acids, it appears to have an opposite trend. Surprisingly, we did not
find a direct correlation between the amount of astaxanthin and antioxidant
power. Thus, the most orange-colored shell did not show a greater antioxi-
dant power. On the other hand, the bowels and muscle extracts showed a
greater antioxidant capability despite the faint orange color. This observation
shows that the antioxidant power is probably also related to other unknown
compounds found in the bowel and muscle.

The model established with this crustacean can be used to study other
red or orange colorful animals such as Salamandrina perspicillata, in which the
function of its bright ventral surface is still debated (ANGELINI ez al., 2007).
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REFERENCES

ANGELINI C., VANNI S. & VIGNOLI L., 2007. Salamandrina terdigitata (Lacépede, 1788) - Salaman-
drina perspicillata (Savi, 1821). Pp. 228-237 in: Lanza B., Andreone F.,, Bologna M.,
Corti C. & Razzetti E. (Eds.), Fauna d’Ttalia. Volume XLII. Amphibia. Edizion: Cal-
derini de Il Sole 24 ore, Bologna, pp. 540.

GoT0 S., KOGURE K., ABE K., KIMATA Y., YAMASHITA E. & TERADA H., 2001. Efficient radical trap-
ping at the surface and inside the phospholipid membrane is responsible for highly
potent antiperoxidative activity of the carotenoid astaxanthin. Bzochinz. Biophys.
Acta, 1512: 251-258.

Hu].,Lu W.,, Lv M., WANG Y., DING R. & WANG L., 2018. Extraction and purification of astaxan-
thin from shrimp shells and the effects of different treatments on its content. Rev.
brasileira Farmacognosia, 29: 24-29.

OnGaMmi K., SHIRATORI K., KOTAKE S., NISHIDA T., M1zUKI N., YAzawA K. & OHNO S., 2003. Effects
of astaxanthin on lipopolysaccharide-induced inflammation in vitro and in vivo.
Invest. Ophthalmol. Vis. Sci., 44: 2694-2701.

RANGA Rao A., SINDHUJA H.N., DHARMESH S.M., SANKAR K.U., SARADA R. & RAVISHANKAR
G.A,, 2013. Effective inhibition of skin cancer, tyrosinase, and antioxidative proper-
ties by astaxanthin and astaxanthin esters from the green alga Haematococcus pluvi-
alis. ]. Agric. Food Chem., 61: 3842-3851.

RANGA Ra0 A., STEW MoI P, SARADA R. & RAVISHANKAR G.A., 2014. Astaxanthin: Sources, Extrac-
tion, Stability, Biological Activities and Its Commercial Applications - a review. Mar.
Drugs, 12(1): 128-152.

UcHiyAMA K., NAITO Y., HASEGAWA G., NAKAMURA N., TAKAHASHI J. & YOSHIKAWA T., 2002,



12 G. ALLARIA, S. AICARDI, E. GARIBALDI, L. LANTERI, ET AL.

Astaxanthin protects -cells against glucose toxicity in diabetic db/db mice. Redox
Rep., 7: 290-293.

Indirizzo degli autori — G. ALLARIA, S. AICARDI, F. GARIBALDI, L. LANTERI, G. ROPPO VALEN-
TE, E. CANESSA, M. MAGGESI, S. PANARELLI, N. B. MORALES, A. COSTA, L. DONDERO, G. ROsA, S.
SALVIDIO, E. GRASSELLI, S. FERRANDO, Dipartimento Scienze della Terra dell’Ambiente e della Vita-
DISTAV, Universita degli Studi di Genova - 16132 Genova (I); P. Lova, D. COMORETTO, Diparti-
mento di chimica e chimica industriale - DCCI, Universita degli Studi di Genova - 16132 Genova
(I); E. CaNEssA, MICAMO Spin-Off Dipartimento di Scienze della Terra, Universita degli Studi di
of Genova - 16132 Genova (I).



