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expuestas a 50 ug/Kg y 500 ug/Kg de EE», respectivamente y hepatica:
del 24.4% en las tencas expuestas a 100 ug/Kg de EE). Por el contrario,
la actividad carboxilesterasa muscular se duplico en la exposicion a 50
ug/Kg de EE2 y se incrementd en un 43% a 100 ug/Kg de EE> con
relacion a la actividad del grupo control.

Palabras clave: Carboxilesterasa, Colinesterasa, 17-alfa-Etinilestradiol,
Tinca tinca.
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VITRO A FARMACOS EN LAS ACTIVIDADES
CARBOXILESTERASA 'Y ACETILCOLINESTERASA EN
TENCAS (Tinca tinca).
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Caceres (Espaiia) (2) Departamento de Ingenieria Quimica y Quimica
Fisica, Instituto Universitario de Investigacion del Agua, Cambio
Climatico y Sostenibilidad (IACYS), Universidad de Extremadura,
Badajoz, (Espaiia)

La presencia continuada de farmacos en el ecosistema acuatico,
vehiculados a través de los efluentes de las plantas de tratamiento de
aguas residuales, es una realidad que entrafa preocupacion a nivel
toxicologico y ecologico. En este trabajo se evaluaron los efectos
originados por la exposicion in vitro a farmacos de diferentes grupos
terapetticos (antibioticos, AINES, analgésicos y antihipertensivos) en
las actividades enzimaticas carboxilesterasa (relacionada con el
metabolismo) y acetilcolinesterasa (relacionada con la transmision del
impulso nervioso) en cerebro, musculo, higado y rifién de la tenca (Zinca
tinca), que es una especie de gran interés ecologico y econdmico en
Extremadura. Los resultados revelaron que los farmacos Flumequina,
Ibuprofeno, Antipirina y Metoprolol presentaban potencial inhibitorio en
la mayor parte de los 6rganos evaluados a concentraciones en el rango
comprendido entre los 100 y 25 uM. Los farmacos con mayor capacidad
inhibitoria de las actividades esterasas fueron la Flumequina, que origind
una inhibicién en la actividad colinesterasa hepatica del 50% en relacion
con la actividad control a una concentracion de 100 uM, y el Ibuprofeno,
que inhibi6 la actividad carboxilesterasa muscular en un 78% con
respecto a la actividad control a una concentracion de 25 uM. Por tanto,
se concluye que las actividades carboxilesterasa y colinesterasa de
diversos oOrganos de tencas son sensibles a la inhibicion por algunos
farmacos habitualmente detectados en el medio acuatico, con lo que
podrian verse alteradas las funciones fisiologicas reguladas por estas
enzimas repercutiendo directamente en el estado de salud de la especie.
Agradecimientos: La presente comunicacion ha sido posible gracias a la
financiacion concedida por la Consejeria de Economia, Ciencia y
Agenda Digital de la Junta de Extremadura y por el Fondo Europeo de
Desarrollo Regional de la Union Europea a través de la ayuda con
referencia. Ayuda GR21118.

Palabras clave: Carboxilesterasa, Colinesterasa, Farmacos, Tinca tinca.
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The global demand for neodymium (Nd) is increasing rapidly due to its
unique magnetic properties. We studied its presence, distribution and
potential risks in Alcald de Henares’s topsoils (Spain). Ninety-four
topsoil samples were collected in July 2017 from: urban (66), industrial
(24) and public gardens (4). Nd was analysed by ICP-MS after acid
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digestion with nitric acid (69%) and chlorhydric acid (37%). Nd was
detected (LoD=0.0072 mg/kg) in all samples collected in the three areas
monitored, which respectively were (mean and interquartile limits;
mg/kg): 16.742 (11.742-21.140), 25.829 (21.138-30.378), and 22.542
(22.167-23.131).The higher mean concentration of Nd found in the
industrial area was found significantly different (0=0.05) than the one in
the urban area, which would be logical due to its technological/industrial
applications. Similarly, although not significant, slightly higher mean
concentrations were found in the urban (19.896 vs. 13.939, 15.896,
17.226 mg/kg; p-value=0.0599) and industrial (27.768 vs. 22.596 mg/kg;
p-value=0.101) subareas more industrialised. Our results tentatively
suggest some anthropic input of Nd in soils in Alcala, as the levels found
were within the background concentration reported in Spanish soils (1.3-
32 mg/kg), and similar/slightly higher than the median reported for
European topsoils (20.8 mg/kg). Thus, the presence of Nd was similar to
the median found in topsoils from urban parks in London [England,
(21.4 mg/kg)], especially when compared with the industrial area of
Alcala. However, the concentration of Nd was lower than that reported
for the Upper Continental Crust (40 mg/kg). The use of P-fertilizers and
vehicular emissions, including hybrid and plug-in electric vehicles, may
also explain the concentration trend observed in Alcald, as this city
supports a high distribution of these specialised vehicles in Spain (10.48
vehicles/1000 habitants; 2019). Provisional sub-chronic oral reference
dose for Nd was used to characterise noncarcinogenic risks for
ingestion/dermal contact, which were lower than the unit.

Palabras clave: Neodymium, topsoils, presence, distribution, risks.
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Rubidium (Rb), a possible essential element for humans, has been
described as essential for embryonic development. However, its different
applications in the manufacture of photocells and engines for
vehicles/machines, could enhance the human exposure in urban settings.
We explored the environmental exposure to Rb by analysing this
element in scalp-hair from 120 children (6 to 9-years-old; 70 girls) born
in Alcald de Henares (Spain). Rb was analysed by ICP-MS after
appropriate removal of exogenous contamination. Data was processed
using statistical methods applied to censored data available in the
‘NADA’ statistical package, as was detected only in 21.2% of the hair
samples monitored (LoD=0.0124 pg/g), mostly in girls’ hair (29.0 vs.
10.2%). Thus, 95th percentile and detected range for Rb in scalp hair for
boys was (pg/g): 0.0168 (0.0135-0.0192); meanwhile the median and
detected range for girls were (pg/g): 0.0096 (0.0124-0.0318).
Interestingly, this element showed sex dependency, but the effect was
different to that observed in Alcala teenagers’ hair by our team. Thus,
the levels of Rb were significantly higher in girls’ scalp hair (0.01376 vs.
0.01319 pg/g; p=0.0408), and notably much higher in male adolescents’
hair (0.02951 vs. 0.01522 pg/g; p=0.0012). The effect of sex recorded in
both groups might be attributed to different factors including
modifications in the endocrine system due to development and growth.
Moreover, the overall median level of Rb in Alcala’s children hair
(0.00824) was slightly higher than that observed in adolescents (0.0038),
but slightly lower to that reported in 11-13 years-old young adolescents
living in Palermo (Italy; 0.013 pupg/g), suggesting a minimal
environmental exposure to this element in children in Alcala. However,
it would be recommended to carry on monitoring Rb in Alcala’s children
owing to the use of its salts for the manufacture of glasses and ceramics,
of industrial importance in Alcala de Henares.

Palabras clave: Rubidium, human hair, monitoring, Spanish children,
exposure.






