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Sampling stations Huelva area
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> Sediments

Random collection of 5 sediment cores (in duplicate), with 10cm depth (stored

at -20°C)

> Species

Estuarine bivalve species, the clam Scrobicularia plana (common name
“lambujinha™)

Intertidal polychaete species, Nereis diversicolor (common name “minhoca da

lama™)

» Abiotic Parameters
Temperature, salinity, pH and dissolved oxygen, measures in situ with a

mul tiparametric probe
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* Presencia de Cd y Hg (LLg g-1, base seca) en
sedimentos Ria de Huelva
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Presencia de CD y Hg en Chamaelea gallina

(Lg g-1, peso seco)
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* Presencia de Cd y Hg en Nereis diversicolor
(Lg g-1, peso seco)
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* Presencia de especies de estano en muestras
de Chamaelea gallina (ng g-1 de Sn, base
humeda)
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Methodological development:
TBT speciation

*He Ar make-up gas Thermal
s G0 NS

= Press fit connmector

+—|Capillary column

Power supply
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Pharmaceuticals: “new” environmental contaminants

Included in priority list of persistent and emerging contaminants (EU)

Consumption/ capita [€] in Western European countries (2004)
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Introduction into environment:

g00
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Source: Espicom Business Intelligence management report: Major Pharmaceutical
Markets in Europe
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Endocrine disruptor and pharmaceuticals compounds:

Based matrix analysis and new methodological approach (liquid-phase-
microexiraction with porous hollow fiber)*

Ibuprofeno
Diclofenac
Carbamezapine

*Ramos-Payén, MD., Fernandez-Torres, R. Bello-Lopez, MA., Gomez-Ariza, JL., Callejdm-Mochén, M. (2010) Talanta,
81 (3), pp- 871-880
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Carbamazepine (CA):
anticonvulsant = epilepsy and bipolar
disorders

Acetaminophen (AC):
Analgesic and antipyretic = pain relieve and
reduction of fever.

non-steroidal anti-inflammatory drugs (NSAID)
=» reduction of inflammation and pain

Diclofenac (DF):
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Test organism: Tisbe battagliai

- Marine copepod Tisbe battagliai (Crustacea, Copepoda, Harpacticoida

Distribution: shallow waters of coastal regions of Europe and US Atlantic coast.

- Feeding: epiphytic micro-algae, detritus and bacteria

Development:

Copepodid stages 1
Adult fermale
.~ ! /
Y
b | i X 7
b e |
s 1 / ]
N3 N4 N3 N2 Nl
Naupliar stages

Second stage T : : - s s
Fig. 2. Summary of developmental stages of Tishe barragliai (Crustacea: Copepoda), adapted from Volkmann-Roceo (1972). Scale
Cope pod|d bar represents 200 pm.

T.H. Hutchinson et al. The Science of the Total Environment 233 (1999)167-179
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Test protocol: Diz et al., 2009

<24h —old nauplii, 48h, 16h light: 8h darkness, 212C

Exposure system: 12 well plates (5mL); 4 nauplii/well; 5 replicates/concentration

g O
O @ @ O Control
O @ @ O Solvent Control (DMSO)

Increasing concentrations (from STOCKs in DMSO)
O® 00

Nominal concentrations: 1 and 150 mg-L!
Every 24h: mortality control and renewal of 80% of exposure media

Mortality data: generalized linear models (GLMstat)
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1. Single compounds
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Acetaminophen
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2. Binary mixtures

2.1. Combinations LC50; + LC50; =» 100% mortality after 24h in all mixtures

2.2. Combinations LC50,/2 + LC50,/2

120 -

100 A

80 A

% Mortality
3

20 A

B 24h
3 48h

control

CA-AC CA-DF

CA-IB  AC-DF

AC-1B

DF-IB

Carbamazepine (CA):
Acetaminophen (AC):
Ibuprofen (IB):
Diclofenac (DF):
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3. Tertiary mixtures

LC50,/3 + LC50,/3 + LC50,/3

4. Cuarternary mixtures
LC50./4 + LC50j/4 +LC50,/4 + LC50,/4

O
Rede de Investigac3o do Sudoeste Europeu
120 -
B 24 h
@B 4 Compounds 24h
3 48h
100 1 @I 4 Compounds 48h
80 -
60 -
40 1
20 -
0 G 4 4 4 C 4
(®) Q Q Q A. Q
% * Q 0 O ©
R0 %y e e R Yo

Carbamazepine (CA)
Acetaminophen (AC)

Ibuprofen (IB)
Diclofenac (DF)
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Spain { CA w.lahm city

i "El Partido" stream
"LaRocina" s

Gl adal quivir
river

Cadiz Guif

Ruiz-Laguna, J., Abril, N., Garcia-Barrera, T., Gomez-Ariza, J.L. Lopez-Barea J, Pueyo C.,
Environ. Sci. Technol. (2006) 40: 3646
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Metal-binding molecules importance in environmental pollution assessment

- Metallomolecules
eta -

+Proteins

Metabolic

“'o

O—o—» 7—. ONGO" /"0“-_« "N
. g—b NO™ 7—0—- N,O, -~ : .
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Metallome:The entirety of metal and metalloid species present in a cell
or tissue type, their identity, quantity and localization

I\i‘\ﬁx

o Increasing molecular mass and complexity >

==

*BOELECTRIC
FOCUSSING

* SDS-PAGE

GEL {
-} ELECTROSPRAY ELECTROPHORESIS
\ ’ CAPILLAR

2 < - - ;‘
se " *:g‘t:’! S
S “4 PROTEI
METALLOPROTEI MOLECULE
MOLECLULE SEPARATION
METAL COMPLEXES: CHARACTERIZATION =SIZE EXCLUSION
ORGANOARSEMNIC
MeAs, Me As, Arsencbetain (AsB). . proTEINS
Arsenochalin (ASCh) @™ NUCLEIC ACH e . - REVERSE PHASE
ORGANOLEAD: o CARPOHYDRATI ES METABOLITES 0N EXCHANGE
Me, Et Ppiena T
ORGANOMERCURY! BAALDI-TOF- 4 : .
MeHa. Me,Hg, EtHg, PhHg / Sl
ORGANOSELENIUM: F  narural ORGANOMETALLOIDS <
SeMet, SeEt
ORGANOTIN: ARSENOSUGARS ELEMENT
RS0k, buyl, ¥ sEienoPROTEINS BIOLOGICAL ETECTION
methyt-, phenyl-) FUNCTIONS / \\
ICP-G-HS ICP-DR-HS (Ekeshehs

ICP-TOF-MS.

S. Monicou, J. Szpunar, R. Lobinski, Chem. Soc. Rev., 38, 1119-138 (2009)
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» Entire liver and brain from 5 different animals were pooled.

r

.‘ g

* Pool was disaggregated with cryogenic homogenization (1min to
rate 15) eryogenic SPEX SamplePrep (Freezer/Mills 6770)

&

= After that was homogenized (1:3, w/v) with 25 mM Tris-HCI {|:|I-1I1
7.2) buffer containing 1 mM GSH and 1 mM PMSF. Using a
glass/teflon tissue homogenizer.

"

-

» Benzonase was added (50 U mlL!) to the extracts which were
incubated for 30 min at room temperature
A

* Finally, centrifuged at 45,000 rpm for 1 h to 42C. Beckman model Lo-]
90K equipped with a rotor 70. Ti. Polycarbonate bottles with cap

assembly (Beckman Coulter) )

.,‘

= Extracts were stored at -0 "C until analysis.
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Size characterization of essential and toxic metal species in
liver and brain from Mus musculus using SEC-ICP-ORC-MS
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musculus using AEC-HPLC-ICP-ORC-MS

R B

AEC-ICP-MS chromatogram of Cu/Zn
containing fraction collected by SEC

— T

Tile nsity (Cowents]
=

—

AEC operating conditions ‘

I AN

(IEEEH P Tirre: { i}
BN TE
M; «
X TERTE A
i g L Ll

Tirre f#inl
Chromatographic conditions: Hiload 26/60 Superdex 75 Prep, Mr 3-70kDa,
20 mMammonium acetate (pH 7.4) forisocratic elution
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Fragmentation of metallomolecules using trypsin

20mM DTT . 80 mM 80 mM DTT Dilution

(Reducing reagen / lodoacetamide 7 (consume / water (1:10)
4 (Alkylating reagent unreacted | +0.2mg/mL Acetic acid
trypsin
1h, RT 1h, RT 1h, RT 379C é { |'

1.17 mg protein sample in pH<6

6M Urea, 100 mM NH,HCO, =
) f
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n-ESI-MS spe ctrum of the tryptic digestion from the unknown peak about 32 kDa

Ti2AE

77 s

767 A28
775 4501
o0 | SR S0

1270 003,51

iz, amu

Identification of metal-biomolecules by nESI-QqQ-TOF

nanoESI-QqQ-TOF parameters

lonspray Voltage 1500 V
Curtain gas 20 psi
Dedustering potendial 0V
Electron multiplier voltage 2200V

Mass range

450- 1500 m/z

Mass ions

Score

Peptide Sequence

L)

584.3

77

1 MANEAVCVLE GDGPVQGTIH FEQEASGEPV VLSGQITGLT EGQHGFHVHQ
51 VGDNTQGCTS AGPHFNPHSE KHGGPADEER HVGDLGHVIA GKDGVANVSI
101 EDRVISLSGE HSIIGRTMVV HEKQDDLGEG GHNEESTETGN AGSRLACGVI
151 GIAQ

684.4

88

1 MAMKAVCVLE GDGFVQGTIH FEQEASGEFV VLSGQITGLT EGQHGFHVHQ
51 YGDNTQGCTS AGPHFNPHSKE EHGGPADEER HVGDLGNVTA GEDGVANVSI
101 EDFVISLSGE HSITGRTMUVY HERQDDLGEG GNEESTETGN AGSRLACGVI
151 GIAQ
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Mus musculus
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Distribution of metal-biomolecules complexes in liver Mus musculus

extracts against free-living Mus spretus extracts from non
contaminated (LDP) and contaminated (ROC) areas of

Doflana Natural Park by SEC-ICP-MS
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Chromatographic conditions: Superdex ™ -75 (10x 300x 13 um), mass molecular 3-70 kDa, 20 mM ammonium acetate (pH 7.4) for

isocratic elution




Distribution of metal-biomolecules complexes in brain Mus spretus
extracts against Mus musculus extracts from non contaminated (LDP)
and contaminated (ROC) areas of
Dofnana Natural Park by SEC-ICP-MS
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A lower response of brain to environmental stress than liver which is more active in the
metabolism and more sensible to the presence of contaminants
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[ Information about the metabolic effects of contaminants in mice. ]

Subcutaneous injection (100 uL) of a increasing dose from 0.1 to 1 mg Cd (in the form of
CdCl,) per kg of body weight per day during a total period of 10 days.

| 40 mice
]
| |
10 mice 20 mice

1 LAl Control group Exposition group
2 0,2
3 03 Day 2 | 10mice
4 0,4 ay SUBGROUP A
5 0,5
6 e | 10mice
7 0,7 Day 6 SUBGROUP B
8 0,8
9 0,9

’ 10 mice
10 1 Day 10 " SUBGROUPC
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Intensity (Counts

N Chromatograms obtained by SEC-ICP-MS of mouse Mus musculus
e r I S e in liver cytosolic extracts after subcutaneous administration of Cd
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/
Cd-fraction with molecular mass

about 7 kDa increases with the doses,
not present in the control group
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Chromatographic conditions: Superdex ™ -75 (10x 300x 13 um), mass molecular 3-70 kDa, 20 mM ammonium acetate (pH 7.4)

forisocraticelution. Isotope monitored *4Cd
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An assessment about the presence of endocrin
disruptors contaminants has been performed in

southwest coastal area of Iberian peninsula
(ENDOCRINOBIOTOX).

Presence of emergents contaminants

(pharmaceutical drugs) has been studied in the area
of study (PHARMACOTOX)

New analytical approache have been developed for

the speciation of Sn, Hg, Se and Cd in sediments and
biota.

Proteomics approaches and biomarkers have been
performed for this purpose
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e Studies of effects of contaminants is being developed on the

basis of the followings items:

— Toxicological test based on larvae marine copepode Tisbe battagliai
exposed to pharmaceutical drugs and their mixtures

— Metallomic approach for couple Mus musculus - Mus spretus.
A Cu and Zn-binding protein (32 KDA) was up-regulated in liver of Mus

spretus from a contaminated area versus a reference in which
contamination is not present.

This peak was identified as superoxide dismutase, protein related with
the antioxidative defence of the cells.

A Cu and Zn-peaks were observed at about 7 KDa in liver of Mus spretus
from contaminated areas that can be related to the presence of
metallothioneins

Contamination affect less significantly to metal-proteins expression in
brain (“blood brain barrier”).

Expossure experiments to Cd provoke an impressive increase of a Cd-peak
in liver extract. This fact shows the protective mechanism developed by
the organism
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Scientific contributions derived from
ENDOCRINOBIOTOX and PHARMACOTOX

Publications in indexed journals

e F. Moreno, T. Garcia-Barrera, J.L. Gdmez-Ariza (2010) Analyst, 135 (10),
pp. 2700-2705

(IF: 3.272- Subject: Chemistry (Analytical). Position 11 from 70; Q1)

e M. Gonzalez-Fernandez, M. A. Garcia-Sevillano, R. Jara-Biedma, T. Garcia-
Barrera, A. Vioque, J. Ldpez-Barea, C. Pueyo, J. L. Gdmez-Ariza (2011) J.
Anal. At. Spectrom, DOI: 10.1039/C0JA00127A

(IF: 3.435- Subject: Chemistry (Analytical). Position 7 from 70; Q1)

e Ramos-Payan, MD., Fernandez-Torres, R. Bello-Lépez, MA., Gomez-Ariza,
JL., Callejon-Mochon, M. (2010) Talanta, 81 (3), pp. 871-880

(IF: 3.757- Subject: Chemiistry (Analytical. Position 5 from 70; Q1)

 A. Mauffret, A. Temara, J. Blasco (2010) Water Res. 44 (9), pp. 2831-2840
(IF: 4.355- Subject: Environmental Science. Position 9 from 181; Q1)
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Scientific Meeting contributions

F. Moreno, T. Garcia-Barrera, J. L. Gdmez-Ariza, Mulitespeciacion quiral de Selenio
y Mercurio en muestras bioldgicas mediante HPLC-ICP-MS. XIl GRASEQA. Cérdoba.
Julio 10-11 de 2010

M. Contreras-Acuia, T. Garcia-Barrera, J.L. Gdmez-Ariza. Desarrollo de un
procedimiento rapido para la especiacién de arsénico en ortiguillas (anemonia
sulcata) mediante el uso de ultrasonidos y microondas. Xl GRASEQA. Cérdoba.
Julio 10-11 de 2010

M. Gonzdlez-Ferndndez, M.A. Garcia-Sevillano, R. Jara-Biedma, T. Garcia-Barrera,
J.L. Gdmez-Ariza, J.LOpez-Barea, C. Pueyo. Metallomic comparison between
laboratory mouse (mus musculus) and free-living mouse (Mus spretus). 6th
Franco-Spanish Workshop in Bioinorganic Analytical Chemistry, Pau (France, 23-25
September 2010

M. Contreras-Acuia, T. Garcia-Barrera, J.L. Gdmez-Ariza . Speciation of arsenic
metabolites in human urine after seafood consumption by elemental and
molecular mass spectrometry. 6th Franco-Spanish Workshop in Bioinorganic
Analytical Chemistry, Pau (France, 23-25 September 2010

J.L. Gdmez-Ariza, T. Garcia Barrera, M. Gonzdalez-Fernandez, M.A. Garcia Sevillano,
R. Jara Biedma. Comparative metallomic study of liver and brain cytosolic extracts
from laboratory (Mus musculus) and free-living (Mus spretus) mice. 7th Aegean
Chemistry Days in Analytical Chemistry (ACDD 2010). Lesvos (Greece), 29 Sept -3
Oct 2010
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