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The use of anti-coagulants for rat extermination seems to have been
recommended first by O'Connor4 in 1948.

Bearing in mind that dicoumarol (3:3'-methylene-bis-4-hydroxycou-
marin), given in frequent small doses over periods varying in different
animal species, causes the occurrence of spontaneous and eventually fatal
tissue haemorrhages, O'Connor was able to establish that white rats (250 g
body-weight) survived for only two weeks if 2 mg of dicoumarol were
added to their daily diet. Daily amounts of 50 mg could be given with
impunity to dogs weighing 8-10 kg. In man, initial dosages of 200-300 mg,
followed by 50-100 mg daily, did not cause spontaneous haemorrhages.

Field trials on Rattus norvegicus (340-450 g body-weight) were made
with baits containing 200 mg of dicoumarol per pound (453.6 g) of dry
material. They were taken readily and constantly if liberal amounts were
kept available. The intake was large at first but gradually declined and
finally the baits were touched at intervals only-evidently by rats that
had wandered in after extinction of the resident rodent population.

In O'Connor's opinion the method was not only safe and efficient
but compared favourably as to the amount and cost of labour with the
usual rat-extermination campaigns.
A similar compound, 3-(a-acetonylbenzyl)-4-hydroxycoumarin, formerly

known under the name of WARF 42 but now called "Warfarin", was
recommended as a potential rodenticide by Link and his co-workers.5
Schein 6 reported on its use as follows:
A cigar box filled with ground corn containing this anti-coagulant in

a proportion of 1 mg per g of bait material was set out for each rat colony
and allowed to remain for 14-18 days. Bait consumption, which was large
at first, showed a rapid decline after 2-3 days and then remained at a rela-
tively low level. Large numbers of killed rats were recovered generally
after the fourth and fifth day of poison. Total kills throughout the period
of test ranged from 69% to 100% with a weighted average of 84.5 %.

Hayes,2 in a recently published preliminary communication, main-
tained that the dosages suggested by Crabtree 1 and used by Schein 6
were too high. As established by Hayes & Gaines,3 warfarin was effective
against Norway rats at the low concentration of 0.05 mg per g of bait
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base. Thus far, 0.25 mg per g of bait has been used for the control of
roof rats. However, Hayes 2 expressed the opinion that a lower concen-
tration might be sufficient for these animals and that in general further
studies were called for to ascertain the minimal effective dosages for all
rodents of public-health importance under actual field conditions.

Whilst admitting that no untoward effects of warfarin upon man or
domestic animals had been noted, Hayes had continued to use bait boxes
for the distribution of this anti-coagulant. He mentioned, however, that
in certain locations, e.g., on ships not carrying children as passengers and
in warehouses or similar establishments, it would be legitimate to distribute
coloured baits in the usual manner so as to avoid the considerable additional
cost of providing bait boxes.

As will be noted, further investigations are required to work out adequate
procedures for the use of the anti-coagulants. There can be no doubt,
however, that their application will form a valuable addition to the methods
of rodent control now available. Whatever the dosages finally decided
upon, it is certain that the anti-coagulants will prove far less dangerous
than the usual rat poisons recommended at present, with the exception
of red squill, which has the disadvantage of being rather irritating to
the skin.
A further great drawback to the usual rat poisons is that the rodents,

quickly realizing the danger by which they are faced, soon cease to take
the baits. In order to get a maximal initial kill, prebaiting with unpoisoned
material has been resorted to so as to accustom the animals to the baits.
Both O'Connor and Schein stated that their methods obviated this tedious
and expensive procedure and also maintained that the anti-coagulants
could be applied for prolonged periods. This point was also emphasized
by Hayes, according to whom "warfarin offers a form of residual
rodent control previously found impossible ".

It remains to be seen whether the initial action of the anti-coagulants
will be rapid enough to permit their use in emergencies, such as plague
outbreaks. However, it is certain that these substances will prove valuable
for the continued control of minor rat infestations or for the destruction
of rodents occasionally invading fairly well-controlled localities. The
possibility of constantly using the anti-coagulants on cargo ships en route,
or in warehouses and similar establishments rendered free from major
rat infestations, seems to deserve particular attention.

SUMMARY RJtSUMI!
The use of anti-coagulants for rat Pour 1'extermination des rats, il est

extermination is recommended as being less recommand6 d'employer des anticoagu-
dangerous to human beings than the usual lants, qui sont moins dangereux pour
rat poisons, although their initial action l'homme que les raticides habituels, bien
might be too slow for plague control. que leur effet immediat soit peut-etre trop
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Investigators have shown that white rats
of 250 g body-weight survived only two
weeks on a diet containing 2 mg daily of
dicoumarol (3:3'-methylene-bis-4-hydroxy-
coumarin); large numbers of killed rats
were recovered four to five days after
poisoning with warfarin (3-(a-acetonyl-
benzyl)-4-hydroxycoumarin) in concen-
trations of I mg per g of bait, and concen-
trations of 0.05 mg per g were also used
successfully. Prebaiting was unnecessary
with anti-coagulants.

lent pour les besoins de la lutte contre la
peste. Des chercheurs ont montr6 que des
rats blancs pesant 250 g ne resistaient pas
plus de deux semaines a un regime com-
prenant 2 mg de dicoumarol (m6thyl6ne-
3-3' bis-hydroxy-4 coumarine) par jour.
De nombreux rats morts ont ete trouves
quatre ou cinq jours apres une experience
d'empoisonnement au moyen de warfarine
(a-acetonylbenzyl-3 hydroxy-4 coumarine),
employee a la dose de 1 mg par gramme
d'appat; des concentrations de 0,05 mg
par gramme ont egalement donne de bons
resultats. L'emploi des anticoagulants n'a
pas exige la pose prealable d'appats non
toxiques.
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