UC Agriculture & Natural Resources
Proceedings of the Vertebrate Pest Conference

Title

New potential diagnostic methods for identifying anticoagulant rodenticide
poisoning in dogs and other nontarget animals

Permalink

https://escholarship.org/uc/item/8c55z090

Journal
Proceedings of the Vertebrate Pest Conference, 12(12)

ISSN
0507-6773

Author
Mount, Michael E.

Publication Date
1986

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/8c55z09b
https://escholarship.org
http://www.cdlib.org/

NEW POTENTIAL DIAGNOSTIC METHODS FOR IDENTIFYING
ANTICOAGULANT RODENTICIDE POISONING IN DOGS AND OTHER
NONTARGET ANIMALS

MICHAEL E. MOUNT, Department of Clinical Pathology, School of Veterinary Medicine, University of
California, Davis, California 95616.

Anaiytical methods for anticoagulants are complex and encumbered with highly sophisticated
instrumentation for determination of anticoagulant concentrations, This greatly limits the application
of anticoagulant measurement in biological samples as a diagnostic criteria to determine anticoagulant
rodenticide poisoning. In the field of veterinary medicine, clinical laboratory measurements of the
coagulation status in viable patients have been used historically as the means to make a diagnosis of
anticoagulant poisoning. Nontarget animals {companion animals, e.g., dogs and cats; livestock; or wild-
life), which are found dead in the context of an anticoagulant application area, are a tremendous diag-
nostic challenge in spite of postmortem evidence of a hemorrhagic diathesis common to death from such
poisons. The recent understanding in the veterinary field {Mount and Feldman 1983, Mount et al. 1986)
of the short versus Tong-acting anticoagulants has created a diagnostic dilemma in relation of vitamin
Ky therapy. It is therefore evident that analytical assays which possess high specificity, sensitivity,
and economic feasibility are needed to better clarify these issues.

Assays which possess those features are immunoassays. These have been applied to hormones and
steroids which are found at very low concentrations in biclogical fluids. They have also found applica-
tion in drug monitoring and drugs-of-abuse identification in the medical field. The goal of this paper
is to give an understanding as to how immunoassays are developed and how applied to anticoagulants. The
development of such systems is timely and costly, but, once established, the cost per assay is minimal
and their applicability is adaptable to most laboratory settings. The enzyme-linked immunosorbent assay
{ELISA) is the immunocassay to be discussed. Using this system, assays can be run within an 8-hour day
and sensitivity is in the ng/mL range, which is parts per billion {ppb) of biological material.

The primary goal in developing an immunoassay is to produce antibodies in a 1living animal which
recognizes the substance of interest., When people are vaccinated with an infectious agent to protect
them from a specific disease, they are injected with proteins from a bacteria or virus. These materials
are antigenic, aliowing their bodies' immune systems to be activated so as to process these foreign pro-
teins, resulting in clones of lymphocytes which produce antibodies capable of recognizing these newly
introduced foreign proteins. Proteins are large molecuTar weight complexes (greater than ~ 40,000

/moie). Steroids, therapeutic drugs, as well as anticoagulants, are low molecular weight compounds
%less than ~ 1000 g/mole} and are not antigenic. However, if these low molecular compounds are covalent-
1y coupled to proteins, they are made antigenic since antibodies produced against the coupled proteins
will recognize these low molecular compounds when present in a solution uncoupied to protein. Thus
these low molecular weight compounds can be defined as haptens; that is, by themselves these compounds
will induce antibody production. But, when coupled to proteins, antibodies are produced which recognize
the low molecular weight compounds when present in a solution containing the antibodies.

In order to produce antibodies against anticoagulants, which can be referred to as haptens, they
must be coupled to protein. Therefore, the first objective in the development of an immunoassay is to
covalently couple the anticoagulant to a protein. To do this, the anticoagulant (hapten) must have
chemical groups allowing for direct coupling to protein or allowing for attachment of a chemical bridge
which introduces a functional group allowing for covalent linkage to protein. This is summarized in
Figure 1. The resulting product is referred to as the immunogen and used to vaccinate rabbits. The
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Figure 1. Basic steps regquired to convert a small
molecular weight compound {Hapten) into an anti-
genic derivative. The bridge represents a chemi-

cal unit which is capable of covalently binding to HAPTEN BRIDGE + PROTEIN
the hapten so that the free end of the bridge con-
tains a functional group which is able to cova-
lently link to protein. Thus the HAPTEN is
functionalized by 1inkage with the BRIDGE allowing
for covalent binding with the PROTEIN. The pro-
tein-bound hapten is now antigenic.
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Currently a coupling method has been developed atlowing for covalent linkage of the coumarin
nucleus to protein. Warfarin, brodifacoum, and bromadiclone are soon to be tested for antibody produc-
tion,

In conclusion, the application of ELISA to anticoagulant analysis offers tremendous advantages over
conventional approaches, The diphacinone ELISA allows quick, sensitive analysis of sera and urines of
animals thought exposed to diphacinone, Once identified, therapeutic recommendations can be assurediy
made. The recent successful coupling of warfarin to protein opens the way to couple all coumarin anti-
coagulants with anticipation of being abie to raise antibodies which are highly specific for each indi-
vidual coumarin anticoagutant. With antibody in hand, ELISA development would follow, leading to ravpid
jdentification of the coumarin anticoagulant responsible for poisoning. Technological developments are
currently available to perform rapid gqualitative assays within 5 minutes using specially designed field
kits. Such a kit for anticoagulants (once developed) wouid offer a revolutionary change in anticoagu-
lant analysis and provide tremendous advantages to the veterinarian as well as to researchers and com-
mercial operators to perform field monitoring,
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