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First description of the luminous system of the
velvet belly lantern shark Etmopterus spinax
(Chondrichthyes: Etmopteridae)
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Louvain-la-Neuve, 1348, Belgium

In the deep-sea, bioluminescence is more present in bony fishes
(70%) than in cartilaginous fishes (6%)". From literature, it is
known that among sharks, many deep-sea species are able to
produce light. Nevertheless, until recently, available data were
anecdotic or mainly limited to morphological information.
Recently a multidisciplinary research program (morphological,
physiological, behavioural) was focused on the velvet belly
lantern shark, Etmopterus spinax'*®, The aim of the present work
was to document the nature of the luminous reaction involved
in E. spinax luminescence.

Juveniles, adults and embryos of E. spinax were captured by
long line lowered on the bottom of a fjord near Bergen (Norway).

Various tissues were collected and stored at —80°C before assays
for luminous compounds.

Free coelenterazine and a specific luciferase-like activity have
been detected in most tissues of the shark. In embryos, coelen-
terazine is present in the yolk sac. During embryogenesis, the
yolk sac decreases in size and the coelenterazine is progressively
absorbed by the growing embryo. Nevertheless, no increase of
the luciferin concentration has been observed in the tissues of
the embryos. At the end of the development, specific luciferase-
like activity was detected in the embryo, indicating that they
could be able to produce light before birth. This is in concordance
with Claes & Mallefet (2) who observed a luminous embryo. In
free-swimming specimens, coelenterazine has been found in all
tissues tested, with the higher response in the photophores of
new-borns (10-20 cm total length) (Fig 1). The presence of the
luciferin in the digestive tract of the shark suggests an alimentary
acquisition of this compound as it has been suggested for other
fishes™. Luciferase-like activity has been detected in the different
tissues with the higher response in the photophores of mature
sharks (>30 cm TL) (Fig 2). Besides the somatic tissues, tests have
been carried out on the gonads, for males and females indepen-
dently. While coelenterazine concentration doesn’t change in
males, mature females show a decrease of luciferin, reaching a
lower concentration than mature males. This decrease could
reveal a maternal transfer of coelenterazine to embryo via the
yolk sac. A similarly hypothesis was already suggested for teleost
fishes®™. Our results provide the first information on the luminous
system of a shark: the presence of a luciferin/luciferase-like reac-
tion, coelenterazine being the luciferin. Two mechanisms for
coelenterazine acquisition are suggested (maternal transfer
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Figure 1. Coelenterazine concentration in the tissues, for each age classes: new-borns (10-20 cm TL); juveniles (20-30 cm TL) and matures (>30 cm TL).
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Figure 2. Luciferase activity in the tissues, for each age classes: new-borns (10-20 cm TL); juveniles (20-30 cm TL) and matures (>30 cm TL).
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before birth, alimentary acquisition after birth). Work is in prog-
ress in order to determine which sources and forms of coelen-
terazine are used by the shark. We will also study coelenterazine
fluxes in the shark and in its food chain. Complementarily, the
characterisation of the luciferase will be undertaken.
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Ru(bpy);*-Pd nanoparticle-doped Carbon
Composite Electrode as a Sensitive Solid State
Electrochemiluminescence Sensor for the
Detection of Amitriptyline
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Tricyclic antidepressant drugs (TCAs) are one of the main groups
of drugs for the treatment of psychiatric disorders such as depres-
sion, mainly endogenous major depressions. Amitriptyline
hydrochloride is a tricyclic antidepressant showing sedative
effects on anxious nervousness and on psychomotor nervous-
ness. It also shows anticholinergic and antihistaminic effects.”
Monitoring of this medicine is important for quality confidence
in preparation and for achievement of optimum therapeutic con-
centrations, while minimizing the peril of toxicity.

Several methods were presented to determine TCAs, including
radioimmunoassay, spectrofluorimetry, gas chromatography
and high performance liquid chromatography (HPLC) using
UV absorbance, chemiluminescence or electrochemical
detection.>™

However, these drugs do not absorb very well in the UV-visible
region due to low molar absorptivities. Electrochemilumines-
cence (ECL) has been proven to be a powerful detection tech-
nique. The ECL signal may be significantly improved by
immobilizing luminophores on electrode surfaces, forming solid
state ECL detectors. Up to now, the Ru(bpy);>* complex exhibits
the highest ECL efficiency, and has been extensively used in con-
struction of solid state ECL sensors.” Various efforts to immobi-
lize Ru(bpy); ** on an electrode surface have been made in order
to fabricate an ECL sensor. The combination of metal nanoparti-
cles and metal complexes leads to materials with interesting
electrochemical and photonic properties.

In this report, Ru(bpy);**-Pd nanoparticles doped carbon
composite electrode was used for constructing a high perfor-
mance solid state ECL nanosensor. In spite of the ability of
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Figure. 1. Consecutive scans of amitriptyline (2 uM) in phosphate buffer
solution.

the metal nanoparticles to quench the ruthenium based emis-
sion, the ECL signal of this new nanocomposite was enhanced
considerably.

The modified electrode was used for the ECL detection of ami-
triptyline and showed high sensitivity for the determination of
this drug. High stability of the composite electrode was explored
during 24 consecutive scans in phosphate buffer containing
2 uM amitriptyline (Fig. 1).
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Chemiluminescent screen-printed biochips for the
simultaneous determination of four point-of-care
relevant proteins
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In the field of point-of-care (POC) analytical devices, low density
microarrays (up to 10 parameters) are most of the time sufficient
enough to get valuable information from the patient blood or
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