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ABSTRACT

In this work, the chronic toxicity of a mixture tfht-stick chemicals and water was tested. The
light-stick is used in fishery activities to catsvordfish. The tubes were collected on the beaches
the Costa dos Coqueiros - BA, Brazil, in the peffiain 14th to 31st July 2007. The method used
was a short chronic toxicity test where embryosttd sea urchingchinometra lucunter and
Lytechinus variegatus were exposed to a stock solution consisting ofstifgernatant formed from a
mixture of sea water and the orange-colored ligiolkschemical. After a preliminary test,
concentrations defined were 0.002, 0.003, 0.012,@0L, 1.0% of stock solution. The final test ran
for 36 hours folE. Lucunter and 24 hours fok. variegatus with 4 replicates for each concentration.
The value of EC50 - 36h was 0.062% with confideliroés ranging from 0.042 to 0.079% and the
ECS50 - 24h was 0.011% with confidence limits ragdiom 0.009 to 0.014%, i.e., the chemical mix
present in the light-stick is potentially toxic.,%® these flags are commonly used for fishingetieer
potential danger in their disposal in the open ncea

Resumo

O objetivo deste trabalho foi avaliar a toxicidaménica da dgua do mar em contato com o liquido
contido no light-stick, sinalizador utilizado emspa de espinhel de superficie para a captura de
espadarte. Os tubos foram coletados nas praiassta @os Coqueiros - BA, no periodo de 14 a 31
de Julho de 2007. O método utilizado para a vefio da toxicidade cronica foi o teste de curta
duracdo com embribes de ourigo-do-riahinometra lucunter e Lytechinus variegatus, os ensaios
foram realizados com solucdo estoque que congistelstenadante formado a partir de uma mistura
de 4gua do mar com o liquido do sinalizador deragln laranja. Apds um teste preliminar as
concentragdes definidas foram 0.002; 0.003; 0.0R;®.1; 1.0%. O teste definitivo teve duragdo de
36 horas pard&. lucunter e 24 horas par&. variegatus, sendo preparadas 4 réplicas para cada
concentragdo. O valor da CE50 - 36h encontradodéoi0.062% com limites de aceitabilidade
variando de 0.042 a 0.079% e a CE50 - 24h encanfradie 0.011% com limites de aceitabilidade
variando de 0.009 a 0.014%, ou seja, 0s compostdsiaps presentes no light-stick s&o
potencialmente tdxicos. Portanto ja que esses izdares sdo utilizados comumente como
petrechos de pesca ha a necessidade de que alesreeplhidos, pois podem causar efeitos adversos
guando abrem nos oceanos.

Descriptors light-stick, Marine pollution, Ecotoxicology, Se&chin.
Descritores: light-stick, Poluicdo marinha, Ecotmtdgia, Ourico-do-mar.

INTRODUCTION microfilament, to which are coupled secondary fighi
lines bearing fishhooks, on which a specific bait f
Among the great variety of fishing ©ach kind of capture may be used. For examplehtor
equipment currently in use in Brazil, the pelagicc@pture of the swordfiskiphias gladius, present in
longline, which has been used since 1956 in thelrface waters, a light attractor (light-stickued for
northeast region by the Japanese tuna fisherm&light fishing (AMORIM; ARFELLI, 1984; AMORIM
(AZEVEDO et. al., 1999), is noteworthy. The €t al., 1998).

equipment used nowadays consists of a main . The light-stick emits light, resulting from a
fishing line called the “longline” made of nylon chemilluminescent reaction between two components

that are kept separate by a glass ampoule buttath
(*) Paper presented at the Symposium on Oceanogrdph When the tube is bend, the glass ampoule breaks
2008, S&o Paulo, IOUSP. mixing an ester-oxalate (trichlorosalicilate detive)

with hydrogen peroxide. The light shines for 48 sou
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This process is catalyzed by fluorescent polycyclic MATERIAL AND METHODS
aromatic hydrocarbons (9,10 diphenyllanthracene,
perylene, rubrene) and the chemical reaction takes With the support of the German NGO

place in the presence of a highly viscous solvenggpg Garbage, a scientific hike was undertaken
(generally di-n-butylphthalate) (STEVANE quring the period from 14 to 31 July 2007, along
BAADER, 1999). almost 200 km of the beach of Costa dos Coqueiros,
Bahia, where around 2554 tubes of luminous attractor
were collected, about 34% of which were open and
63% had an orange color. The tubes were takenreto th
Laboratory of Ecotoxicology in UNIMONTE, Santos -
SP, where they were opened and used to prepare the
stock solution to be used in the toxicity testseTh
light-sticks have a greater density than waterabse

of the presence of the solvent di-n-butylphthakate

in the mixture of which there are some substarttats t
are soluble in water and others that are hydromhobi
The preparation of the stock substances was made in
Fig. 1. Light-sticks found on the Costa dos Co@&iBA.  gych a way as to attempt to simulate the arrangemen
Photo: Fabiano Prado Barreto. of the hydrophilic compounds in the water column;
thus was prepared a homogenized mixture of the oil

. The presence of Ilght-stlc_ks in the marin ith sea water collected in the Laje de Santosoregi
environment can lead to the accidental capture % the proportion 1:1. Then the mixture was

marine turtles that are attracted by the light eediby : : . :
; . " _centrifuged for one minute, resulting in a watery
them (WANG et al., 2007). Besides, the I'ght'St'Ckaraction that was in contact with the liquid insittee

that are discharged in the oceans may continue H@;ht-stick. This watery fraction is the stock stdm
circulate in the seas as a solid residue that eagaken 100% (SE 100%)

bg sea.blrds 3r| evg:.n fish, creatlngha gr?strommllst The toxicity of the sample was determined
obstruction and leading to many other hormona angy a short duration chronic toxicity test madehwi

L?/Ergﬁé?tivg gﬁgﬁiﬁtiog;gés"'é\g&:jﬂé‘SPSES' fg%?%he sea urching&chinometra lucunter Linnaeus, 1758
' ' ' ! "and Lytechinus variegatus Lamarck, 1816

AZZARELLO; VLEET, 1987). _ (ECHINODERMATA: ECHINOIDEA), through the
When the I'ght'.St'Ck arrives on |nhab|tatedsea urchin embryos exposure for 36h and 24h,
shores, the !ocgl population, with little knpwledgan respectively, to different test concentrations et
use the.llqwds in the tube as suntan lotion Ao from the stock solution (SE100%). At the end of the
cure diseases such as rheumatism, vitiligo ang(posure the embryo-larval development was
mycoses.Th furth h h . assessed. The larvae that presented abnormalities o
King b i at_trachtors can, (;”rt] er, gl_ve tf?'rlate development were considered abnormal. The
packing broken in the ocean and have a direct te eFnethodology was adapted from Présperi and Araudjo
on the marine environment, because of the dlscharggooz) The tests were made at a temperature of 25°

of the many toxic products present in t_heir1°C, with a photoperiod of 12 hours light and 12kdar

construction. According to the literature, the tityi A preliminary test was made with the test
of the liquid in the attractors has been tested OBoncentrations of 0.001. 0.01. 01 1.0 and 10.0%
V\{'nStaT rats (IVAR DO SUL, et al., 2007), and with obtained from the stock solution (SE 100%), to
citotoxicity tests (BAGATTINI et al., 2006), but byn establish the concentration to be used in the idetn
one test has been carried out on marine organis

resulting in acute toxicity and the development o The definitive test was undertaken with the

cysts ofArte_masp. (P.lNHO etal., 20_09): test concentrations of 0.002, 0.003, 0.01, 0.0Ra0d
W'_th a view 1o contrlbutlng_ to _the 1.0%, made from SE 100%. Four replicates were made
understapdmg Of. the toxic effeCt of the .I'ght'k’t'c' for each concentration. A parallel test was madé wi
the marine enwronmgnt, this stu'dy S”.“”“'at.ed th?‘ne reference substance Dodecil Sodium Sulphate
breaking of the housing of the light-sticks in the(DSS) to ascertain the sensibility of the lot easddl.
marine environment and evaluated the chronic toxici The EC50 - 36h was calculated by the
of the seawater that remains with the liquid in theq\meq Spearman-Karber  statistical method
light-stick by biotests of short duration of thentact (HAMILTON et al., 1977)
of embryos of sea urchins of various species. ' '

.l"r. .'.' i
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ResuLTs 30% of the content of the light-stick. As it is an
oxygen reactive substance (ORS), it can have
The value of EC50-36h found after the©Xidative effects both on the cellular and supra
exposure of the sea urchin embryo to the tedpolecular levels (STOREY, 1996), increasing the
concentrations was 0.062% of stock solution (0942 ENzymatic activity of the peroxide that catalyzhe t
0.079%) forE. Lucunter and the value of EC50-24h "eduction of peroxides (ULIANA et al. 2008). In shi
found was 0.011% (0.009 — 0.014%) fovariegatus. ~ Present research project, the concentration ofdyetr

The percentage values of undeveloped larvae aemgivPeroxide in the stock solution prepared was not
in figure 2, where it may be seen that in the firsfuantified, however because of its characteristius,

concentration the light-stick is already toxic. ThePresence of this compound in aliquid environment c
sensitivity of the lot of organisms used in thet teas Provoke cellular energy wastage, that has as a
observed with the use of the reference substan@ DsFonsequence a delay in the development of the
the EC50- 36h being of 2.73 mg/L of DSS (2.41 — 3 pluteus-larva of _the sea urchin. The chronic effefct
mg/L) and the EC50- 24h of 2.29 mg/L of DSS (1.98 ydrogen peroxide has already been evaluated on
2.6 mg/L), showing that the lot evaluated was withi Cladocera, showing xenobiotic activity (MEINERTZ

the limits of acceptability established by Resgall#t @l 2008). ,
Junior and Laitano (2002). Polycyclic ~ Aromatic  Hydrocarbonates

(PAH) present in liquids also have toxic effects,

% abnormal pluteus
n
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because of their subcarcinogenic and mutagenic
7 making essential process like replication, tramsiom
| and translation more difficult by intervening ineth
2 [ | apoptosis and cellular necrosis. Although the PAH
10 :E 3 concentration in the stock solution was not cateda
" E lcunter A different forms: dissolved, associated with theanig
b variegatus substance or as particles in suspension and, furthe
urchin embryos Echinometra lucunter and Lytechinus The presence of derivativz_es of salicylic acid,
variegatus. The data represent the percentage ca substance used as an anti-inflammatory and

[~ capability (BOFFETTA et. al., 1997; WHO, 1988),
and thereby causing larval deformation, or even
o 0002 0005 001 002 o1 in marine environments these elements can be fiund
Fig. 2. Chronic toxicity of light-stick in contaakith sea accumulated in the sediment (CELINO et. al., 2008).
underdeveloped and/or deformed (abnormal) larvateps  analgesic drug, but of an antimicrobial and inséd4l

by exposure concentration. character (KUBO et. al., 1991; STUART et. al., 2000)
can also have a toxic effect in the marine enviremim
Discussion as this compound can be converted into an

organochloride, the chloride salicylic acid, thash
The data presented show that the liquid iimutagenic action and can also act in the hormonal
the orange attractors releases contaminatircontrol of some organisms deregulating their
substances into the water when the attractors ereproduction and development (BAGATTINI et al.,
opened. These substances also have destructivgseff¢2006), capable, therefore, of having a toxic effact
on the development of the embryos and larvae of ttsea urchin embryo development.

sea urchin, especially on those dfytechinus ~ Further, another important compound in the
variegatus which showed greater sensitivity thanlight-stick formula is the di-n-butylphthalate seht
Echinometra lucunter. which, although not highly soluble in water even at

Little is known about the behavior of the low concentrations, even so causes irritation, $urn
chemical elements present in the construction ef ttand itching on the human skin; it is not of a
light attractors, either when in contact with theas carcinogenic character, but when swallowed causes
water or after long periods of exposure to the suigastrointestinal irritation, nauseas, vomiting,rdiaa,
however research has shown that the main compouheadaches and weakness (WILLIANS;
present in the light-sticks may be divided intoetar BLANCHFIELD, 1975; TOMITA et. al., 1977,
main categories: the fuel that generates energthtor KAWANO, 1980; SCOTT, et. al., 1987; ELSISI et.
chemiluminescent reaction (oxalate ester), thal., 1989). In tests with aquatic organisms this
luminous substances (e.g. fluorescent hydrocarbo compound has presented high toxicity in the Micxoto
ester) and the solvent that will facilitate theatimn  test (TARKPEA et al., 1986) to sweet water algae and
(usually di-n-butylphthalate). marine dinoflagellates (WILSON et al., 1978;

The chemiluminescent reaction occurs in th YOSHIOKA et al, 1985, ACEY et al, 1987;
presence of hydrogen peroxide and represents arot O'CONNOR et al., 1989; KUHN; PATTARD, 1990;
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YAN et al, 1995), as well as to marine BOFFETTA, P.; JOURENKOVA, N.; GUSTAVSSON, P.
microcrustaceans, mysidaceas, fairy shrimps, Cancer risk from occupational and environmental
amphipodas and harpacticoid copepods (MAYER; exposure to polycyclic aromatic hydrocarbo@ancer

. Causes & Control v.8, p.444-472, 1997.
SANDERS, 1973; LINDEN et al., 1979). CELINO, J. J. ; VEIGA, I. G. ; TRIGUIS, J. A. ; QUEOZ,

. Gene_rally speaking, the_t_est with the_ St(_)Ck A. F. S. . Fonte e distribuicdo de hidrocarbonetos
solution acquired through the mixing of the liquids  pergle0 nos sedimentos da Baia de Todos os Santos,
contained in the luminous attractor tubes with sea Bahia. Brazilian Journal of Aquatic Science and
water, shows that there are compounds that aregubj  Technology, v. 12, p. 31-38, 2008.
to transformation on mixing with sea water, leadiog ELSISI, A. E.; CARTER, D. E.; SPIES, I. G. Dermal
the toxicity of the sample. This should be seernas  absorption of phthalate diesters in ratsndam. appl.
warning, because these light-stick tubes are ysuall _Toxicol, v.12,n.1, p.70-77, 1989.

. URNESS, R. W. Ingestion of plastic particles bgtsels at
foun_d on the coast and can cause serious h"?“”em tlﬁ Gough Island, Sguth AtlantFi)c Ocegvlar. P0||kLJJ?. Bull.,
m_arlne_flora and fauna, and also to human belngs,_w v.14, p. 307-308, 1985.
might inadvertently use the compounds describedamILTON, M. A RUSSO, R. C.: THURSTON, R. V.
above in the attempt to cure diseases or devetyma Trimmed Spearman—Karber method for estimating
tan. median lethal concentration in toxicity bioassays.

Further in-depth study to establish the main  Environ. Technol, v. 11, p. 714, 1977.
kinds of chemical substances that are produced aft&/AR DO SUL, J. A.; RODRIGUES, O.; SANTOS, . R;

their homogenization should be undertaken. MATTHIENSEN, A.; FILLMANN, G. Skin iritation
and histopathologic alterations in rats exposed to

lightstick contents, UV radiation and seawathtar.

Pollut. Ecotoxicol, Hong Kong, vol. 1, p. 75, 2007.
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