
Chemistry and Ecology, 2003, VoI. 19(1), pp. 5-13 o Taylor &Francis 
~ Taylor & Francis Group 

VALIDATION OF AN ENZYME LINKED
 
IMMUNOSORBENT ASSAY (ELISA) FOR CYPRINUS
 

CARPIO L. VITELLOGENIN, AS A BIOMARKER
 
OF REPRODUCTIVE DISORDERS
 

O. CARNEVALIa,*, G. MOSCONIb
, H.R. HABIBIc

, A.C. ELIAd
, 

M. CARDINALIa and A.M. POLZONETTI-MAGNIb 

alstituto di Scienze del Mare, Università di Ancona, via Brecce Bianche 60131, Ancona, ltaly;
 
bDipartimento di Scienze Morfologiche e Biochimiche Comparate, Università degli
 

Studi di Camerino, via Camerini 2, 62032 Camerino (MC) 1talia; CDepartment
 
ofBiological Sciences, University of Calgary, Calgary, Alberta, T2N 1N4 Canada;
 

dDipartimento di Biologia Animale ed Ecologia, Università
 
degli Studi di Perugia, via Elce di Sotto, 06100 Perugia (PG), ltaly
 

(In fina l form 15 October 2002) 

Vitellogenin is a female sex-specific protein, and a validated and suitable method for its assay can be applied as a 
biomarker of reproductive disorders in male and female aquatic animals. Therefore, the present study was 
designed to validate an ELISA for measuring plasma vitellogenin in wild carp (Cyprinus carpio L.) living in the 
Lake of Trasimeno (Umbria, Italy); plasma samples were taken during pre-spawning, spawning, and post­
spawning periods; in addition to vitellogenin, in both male and female carps, plasma changes of estradiol-17f3 
were monitored together with those of estrogen receptor density in the liver. 

In females, VTG showed high seasonality, reaching the highest levels in March during the pre-spawning period; 
the VTG levels correlated with those of estradiol-17f3 (E2) , and with the changes of gonadosomatic index (GSI), 
while a non parallel trend was found in the liver estrogen receptor (ER) density. In forty percent of males, VTG 
was found to be present in the plasma and changes of ER density in the liver were observed. 

The data here reported suggest that the conlmon carp can be a useful sentinel species for biomonitoring studies of 
environmental estrogens, and of their effects on its reproductive biology. 

INTRODUCTION 

Recent1y, Colbom and Clement (1992) demonstrated that some chemical substances found 
in the environment without direct toxicological risk have the potential to interfere with the 
endocrine system of animals, including humans. In animals, the endocrine system consists 
of hormone producing glands that which enter the bloodstream to maintain physiological 
homeostasis. These lTIolecules, called endocrine disruptors (ED), are most1y of anthropogenic 
origin, and the main risk is their accumulation in the waters, thus making aquatic vertebrates 
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