UC Agriculture & Natural Resources
Proceedings of the Vertebrate Pest Conference

Title
Warfarin resistance revisited

Permalink
https://escholarship.org/uc/item/2z2095b5

Journal
Proceedings of the Vertebrate Pest Conference, 18(18)

ISSN
0507-6773

Authors

Frantz, Stephen C.
Madigan, Constance Padula

Publication Date
1998

DOI
10.5070/v418110229

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2z2095b5
https://escholarship.org
http://www.cdlib.org/




Health’s former Rodent Control Evaluation Laboratory (a
technical adjunct to the Centers for Disease Control and
Prevention’s former Urban Rat Control Program).

MATERIALS AND METHODS
Animals

All animals used in this study were warfarin-resistant
Norway rats (Rartus norvegicus) belonging to one of three
different source groups. An animal was "resistant” if it
had survived the standard warfarin resistance screening
test; that is, it survived six days on .005% warfarin bait,
nine days on placebo (post-test), and had consumed a total
warfarin dosage of at least {2 mg/kg (Brooks and
Bowerman 1973, 1974).

Two source groups were comprised of w:ld-trapped
rats from project cities that had been sampled during the
nationwide anticoagulant rodenticide resistance
surveillance program, a service conducted in conjunction
with the federally funded CDC Urban Rat Control
Program (Frantz and Padula 1980). Omne group, mixed
source, contained rats from 23 project cities of the United
States and Puerto Rico where resistance levels in the
sampled rat populations ranged from 1.6% to 25.0%.
The second group of wild rats came from only the
Chicago, Ilinois project where resistance levels in two
different sampled populations were 59.7% and 76.2%.

The third group of rats were all F, offspring of
various combinations of wild-trapped Chicago rats, some
of which had been identified as resistant (through the
screening test) and others which were of unknown
susceptibility (untested) to warfarin. Of 106 of the F,
Chicago offspring, 76.4% proved to be warfarin resistant
upon initial warfarin screening. This offspring group
provided age-related data for comparison with the wild-
trapped groups which were of unknown age when they
arrived at the laboratory.

Test Procedures

All wild-trapped rats were singly caged in mesh-
floored cages within about 24 hours of their arrival at the
laboratory and held for a minimum of three weeks before
being screened for anticoagulant rodenticide resistance (as
described in Frantz and Padula 1980). All F, Chicago
offspring were weaned and singly caged at an age of
approximately four weeks; they were then held until about
150 days of age before being screened for resistance.

During the period before anticoaguiant resistance
screening, all animals received a diet of laboratory food
pellets (Wayne Lab Blox, Allied Mills, Inc., Libertyville,
linois) which contained "added” vitamin K. The overall
vitamin K activity of Lab Blox is unknown, but its use
may add to the homogenexty of the test animals by
minimizing variations in vitamin K status, particularly of
wild-trapped animals. Both food and water were provided
ad libitum. At pre-selection, one week before initiation
of pre-test, animals received lab meal (Purina 5001 Lab
Chow, Ralston Purina Co., St. Louis, Missouri),
containing no added vitamin K. Later, this meal was used
as the pre-test diet and then as the base for the warfarin
bait in each test or retest.

Pre-selection and selection criteria were that animals
were in a healthy condition, not pregnant, without obvious
wounds or other pathologies, and weighed at least 150

grams (Frantz and Padula 1980). These criteria are
essentially the same as given in the standard WHO
procedure (1970) and in Jackson et al. (1975), and were
used before each screening test or re-test procedure.
The pre-test, test and post-test procedures were essentially
the same as described in Frantz and Padula (1980) and
are presented as an algorithm in Figure 1; resistance
criteria also remained unchanged from the authors’
previous work.
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Basic laboratory procedure for anticoagulant

Figure 1.
resistance screening and retesting of Norway rats.
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