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El tiempo acaso no exista. Es posible que no pase y sélo
pasemos nosotros.
Tulio Carella

Semblanzas Ictioldgicas

A través de esta serie intentaremos conocer diferentes facetas personales de los
integrantes de nuestra “comunidad”.

El cuestionario, ademés de su principal objetivo, con sus respuestas quizas nos
ayude a encontrar entre nosotros puntos en comin que vayan mas alla de nuestros temas

de trabajo.

Esperamos que esta iniciativa pueda ser otro nexo entre los ictiologos de la regidn,
ya que consideramos que el resultado general trascenderia nuestras fronteras.

Hugo L. Lépez
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Nombre y apellido completos: Pedro Carriquiriborde

Lugar y fecha de nacimiento: La Plata 25/12/1971

Lugar, provincia y pais de residencia: La Plata, Buenos Aires, Argentina

Titulo maximo, Facultad y Universidad: Doctor en Ciencias Naturales, Facultad de Ciencias Naturales y
Museo, UNLP

Posicion laboral: Profesor Adjunto UNLP, Investigador Adjunto CONICET

Lugar de trabajo: Centro de Investigaciones del Medio Ambiente, Facultad de Ciencias Exactas, UNLP
Especialidad o linea de trabajo: Ecotoxicologia, Toxicologia acuatica, Toxicologia de Peces.

Cuestionario

-Un libro: El Navegante de Morris West
-Una pelicula: Un lugar en el mundo, Adolfo Aristarain
-Un tema musical: Bad, U2

-Un artista: Joan Mir6

-Un deporte: Yachting

-Un color: Rojo

-Una comida: Cazuela de Mariscos

-Un animal: Yaguareté, Panthera onca
-Una palabra: honestidad

-Un nimero: 8

-Una imagen: Caida del Muro de Berlin
-Un lugar: Praia Mole, Brasil

-Una estacion del afio: Primavera

-Un nombre: Albert Einsten

-Un hombre: Nelson Mandela

-Una mujer: mi madre

-Un personaje de ficcion: Charles Chaplin
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Global metabolic response in the bile of pejerrey (Odontesthes bonariensis,
Pisces) sublethally exposed to the pyrethroid cypermethrin
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The metabalic profile of Odontestie bonerimss and s glohal response to the msecticide qypermethnn
weere studied uzing HPLC- ME-hased metabolomics. Three experiments using ather juveniles or adults
of (. bomerencs were performed by expozmg fish (6 24, or 96 h) 1o sublethal concentrations of
oypermethrn {5 or 10 ugll) Metabolic profilng was performed on ather whole bile or aqueous and
argamnic exracts. Chromaography was performed using 3 (18 column and an ACHH maobile phase.
Electrospray sonzation { E51 ) and atmasphenic pressure chemical iontzation (AP imerfoes were used
in positive and negative modes. Full scan ME dat were processed wding the XO0MS software, log-
transfarmed, and analyzed using either regression analysis or prindg pal component anakysis (PCA)L The
teghest amount of miarmation (1163 peaks) was yidded by analvaing the whole bile with te B2 - )
mierface. Complementary miormation, wseful for metabolbite confirmation, was obtaned from the
aguemis and arganicextracts and using the ESY + ) and APC] imterfaces. The bile megbaobe profile of O,
bonariencis was characerized by some abundant metabolite fons corresponding with @urme com-
jugated bile acds, which were useful as reference peaks A charactenistic ghobal metdholicresponse o
cypermesthrn was identified i the bile of 0. hongriends. A ten-fald or fogher variation in abund ance
was observed in the whaole bile of expmed fsh for 2 small group of peaks (32), and these peaks
comrespanded to an even smaller umber of metabolies (nmeteen). Both regression analysis ad PCA
were ussful in idemifving those peaks, better explaining differences between exposed and comtral
groups, utsbghtddfferences were suggested by each of those methods. Usmg insupervised PCAsoones,
we were able to distinguish organisms from each treatment on the basis of the metabalic changes
mduced By the cypermethnn, this varah bty bang explamed mainky by only one prmapal component
{PC3,17.7 percent tatal vanance ) Twa cypermethrin metabalies were idemified 25 major contributars
wathin the augmented peaks: the known ghicuronide of -hydroxy-cypermethmin and the sulate of
A -hydroxy cypermethrm, not previously reported o fish bile The HPLO-ME-Dased metabal amic
approach demaonsiraied o be a powerful scotmdonlogical tool for identifying bialogical responses o
palhutants, discovermg new metabalic patieays and propasing spectfic biomarkers using nan madel
W

& 2011 Elsevier inc. All rights reserved.

1. Tntroedd wsction

peaticides in the South Amencan Pampas region (Cariquinborde
et al, 2007 BT soybean is a crop that currently covers maore than

Cypemmethrin is & pyrathioid insecticide that s been widely
wsel in hnsshold, sgriculieeal loresiny, and veterinary applica-
tons duse Lo ils elficacy and low [osdcily 0 mammals As 2
ooiseguence of it omt ellective controd af insects, in recent yaars
this ingecticide has becmme ae of the major botech (BT ) soybasn
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90 million ha around the warld, mostly in developing counties,
with Brazil and Argenting in Che secomd smd thind places,
regpectivaly, for plantation area in the world (James 2009
Previme studies have demonsirated that soybean oy perime thin
is able Lo reach water courses dizining sgrculiurasl basing, with
concentrations of concern lor the protection of aquatic biota
(Marning and Ronco, 20051

Pyrethraids are ighly tosde Lo some aquatic onganism, such
a3 arthropods. and fish (Haya, 1983) In particular, Odontesthes
bemariensis 4 very sensitive o cypermetinins scute lethal ellecs,
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Physiological modulation of iron metabolism in rainbow trout
(Oncorliynchus mykiss) fed low and high iron diets

P Carriquiriborde!, B D. Handy>* and 5. J. Davies?

lﬁnvimnﬁmmf Rezearch Centre, National University gf La Plata —-CONICET, La Plara, Bz Az, Argemting and
“School gf Biological Sciences, Univerzity of Phvmouth, Drake Civeus, Plymouth PL4 844, UK
* Author for cormespondance (e-mail: fhamdy@plymoeuth.ac ak)
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Summary

Iron (Fe) is an eszential element, but Fe metabolism is
poorly described in fish and the role of ferrireductase and
transferrin in iron regulafion by teleosts is unknown. The
aim of the present study was fo provide an overview of the
sirategy for Fe bandling in rainbow trout, Oncorfmchns
mykiss. Fish were fed Fe-deficient, normal and high-Fe
digts (32, 178, 1075 mg Fe kg™’ food, respectively) for
5 weelis. Diet: were chosen zo that no changes in growih,
food conmversiom ratio, haematology, or significant
oridative siress (TBARS) were obzerved. Elevation of
dietary Fe caused Fe accumulation particularly in the
stomach, intestine, liver and blood. The increase in tofal
serum Fe from 10 to 49 pmoll™ over §weels was
aszociated with elevated total Fe binding capacity and
decreased unsaturated Fe binding capacity, so that in fish
fed a high-Fe diet transferrin saturation increased from
15%% at the start of the experiment to 37%. Fish on the

high-Fe diet increazed Fe accumulation in the Liver, which
was correlated with elevation of hepatic ferrireductase
activity and serum transferrin saturation. Conversely, fish
on the low-Fe diet did oot show fissue Fe depletion
compared with normal diet controls and did not change Fe
binding to serum fransferrin. Instead, these fish doubled
intestinal ferrireductase activity which may have
contributed to fthe maintenance of fissne Fe status. The
absence of clear treatment-dependent changes in
branchial Fe accumulation and ferrireductase activity
indicated that the gills do mot have a major role in Fe
mefabolism. Some transient changes in Cu, Zn and Mo
statns of fissues accorred.

Eey words: rainbow towt, Oncorfyrchur mydiss, dietary inom,
mamsferrin, forrireductaze, intestine.

Introduction

Iron is an essential element that has 2 pumber of
findamental rolss in cellilar biochemisiry and membolizm.
These include oxyzen binding to heme proteins spd the
formation of active cenmes I enzymies mnvolved in the
mitochondrial electron wansport chain (De Silva et al, 1994;
Arsen ef al, 2001). Iron can zlso vary its redox state and can
be rapidly cxddised fom Fe® o Fe¥ (ferrous to ferric irow)
in the presence of coocygen. This reaction geverates the
superomide snion, whick through a series of redox reactions
leads fo the generation of towic bydroxyl radicals (the Haber-
Weiss reactions; Die Silva et al., 1996; Atsen etal., 2001). Thus
iron can e both toxic and beneficial to organisms, and mon
staius i the body must be carafolly regulated fo provide
sufficient iron for biclogical fmctions, whilst avolding excess
Fe" which can lead to oxidative siress.

Fish acquire mon predominantly from the diet, and with
negligible iron uptske at the gills compared with the zu
(Andersen, 1997; Bury et al., 2001), teleos: fish bave a dietary
iron requirement of ~30-200 mg kg™ dry mass (d.m.) of food
(for reviews, see Davis and Gatlin, 1991; Wartanzhe et al,
1987). There are only a few reports of dietary iron deficiency

mn fish, and these have forused on definmg the pumitional
requrements to avold ansemua and growth retardation in
aguaculnure (Foawatsn, 1972; Sakamoto snd Yone, 1978; Davis
and Gatlin, 1991; Watanabe er al, 1997). A precize iron
requurement for most fish species, mchuding rainbow trous,
remams o be determined However, normal dietary levels of
~100-250 mg Fekg? dm. food have been suggested for
salmonids (Desjardins et al., 1987 Andersen et al., 1996) A
fewr studies have usad large excesses of dietary iron to explore
the role of iron in oidative siress in fish, as mdicated by lipid
peroxidation products in the liver (eg. 63 gFekz! dm. of
food, African catfish; Baker et al. 1997). Despite this
mformation on the muritonal reguirement and toxic effects of
oo, few atternpts have been made to explore physiological
regulation and mechanisms of iron metabolism in fish
However, two early smdies using injected Fe suggest the
lrver is the main storage pool for mon in fish (in tench, Iinca
tinca L.; Van Dijk et al., 1975; rainbow mout, Oncorigymichis
mykizs; Walker and Fromum, 1978).

Iron forms msoluble femic (hydrojowides at newmal pH
(Aizen et al., 2001) and malecular evidence suggests that the
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Pedro Carriquiriborde y Dario
Colautti en la Estacién
Hidrobioldgica de Navarro,
provincia de Buenos Aires,
1997

Pedro Carriquiriborde
(derecha); viaje de
campafia de Introduccion
a la Taxonomia, Parque
Nacional El Palmar,
Entre Rios, 1994
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Pedro Carriquiriborde y Ariel Paracampo, Programa Monitoreo Ambiental Papeleras, Gualeguaychu, Entre Rios, 2008
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De izquierda a derecha: Vance Trudeau, Pedro Carriquiriborde y Gustavo Somoza, Congreso de SETAC-NA Long
Beacha, California, USA, 2012
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