


PROJECT SUMMARY/ABSTRACT

Organophosphates (OPs) are important pesticides that pose
OPs inhibit adangers to humans, domestic animals and wildlife,

group of enzymes known as cholinesterases (CHEs) whose activity
is essential for neuronal control of many vital functions.
Depressions below normal levels of plasma and red blood cell

CHEs in live animals or brain CHE in dead animals are indicative
of OP exposure. As normal blood values are quite variable
within a species, the less variable brain enzyme levels are
often used to evaluate wildlife exposure and mortality. However,
the time when an exposure occurred is often difficult to infer
from brain data and animals need to be sacrificed to determine
the enzyme content of their nervous tissue. These shortcomings
make monitoring OP exposure in endangered species difficult.

This project focused on identifying when an animal has been
exposed to an OP using non-lethal methods which have minimal
impacts on the test animal. We measured the OP-induced loss of
CHE activities in blood plasma and the in vitro recovery of the
activity of OP-inhibited enzymes by treatment with the oxime
pyridine-2-aldoxime methiodide (2-PAM, 2-pralidoxime). The CHE
enzymes in the plasma of birds were characterized, demonstrating
that more than one CHE enzyme was present in the plasma of most
species of birds tested. Acetylcholinesterase (ACHE), the CHE
form of nervous and muscle tissues, was found in the plasma,
often in very high levels, depending upon the species. For
example, Peregrine and Prairie Falcon plasmas were virtually
pure ACHE, whereas California Condor plasma had both ACHE and
non-specific cholinesterase (BCHE) forms. Both ACHE and BCHE
enzymes were sensitive to OPs and, once inhibited, could be
reactivated by the addition of 2-PAM.

The techniques developed in the laboratory were tested in
the field by examining blood from California Condors trapped
from the wild and raptors brought to the UCD School of
Veterinary Medicine and by performing a study in which raptors
(mostly Red-tailed Hawks) were trapped in and around almond
orchards during the dormant spraying season when OP pesticides
are applied. The results of condor blood monitoring suggested
that the birds had not recently been exposed to OPs. Of the
fourteen birds sampled in the orchard study, more than half of
the birds showed evidence of OP exposure. Plasma CHEs were
depressed and some could be reactivated by oxime treatment. The
results demonstrate that plasma CHE monitoring, accompanied by
oxime reactivation provide a limited impact method for the
determination of OP exposure. Work continues on the use of
fecal samples for alkyl phosphate analysis with methods similar
to those used in human urine testing.
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