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ABSTRACT

Some toxicily studies of warfarin (0.02% hydroxy coumarin) were carried
against the albino norway rat, Rattus norvegicus and house mouse Mus musculus.
The gained results were concluded as follows:

A-The Norway rat Raftus norvegicus :

The warfarin bait consumption for each non choice and ¢hoice feeding test
was 8.7 gr and 4.5 gr lor one day. The albino norway rat males were more palatabil
(37.9%) to warlarin bait than females (31.5%). Warfarin gave 83.3% and 50%
mentalily for non choice and choice test. The average time to death was nearly equal
for the obliged and free feeding test which was 5.7 day and 6 days for the albino
norway rat. The reduction of rat body weight who objected to the warfarin bait was —
5.43gmand 0.7 gm.

For both tests non choice and choice feeding respectively:
B-The house mouse Mus muscuius

The house mouse males and females consumed 26 and 25
gm/dayfindividual and 1.8 and 1.9 gm/dayindividuai for warfarin bait under non choice
and choice feeding system respectively. The palatability of house mouse was 45.1%.
The warfarin bait gave 83.4% and 50% for non choice and choice feeding test. The
rasults cleared that the body weight reduction it was ~2.6 gr and -2.5 gr. for both non
choice and choice feeding system. The general average of time to death in both
obliged and Iree tesls were respectivaly 7.7 and 8.0 days.

INTRODUCTION

Deveiopment of anticoagufant rodenticides started in the mid 1940,s.
All the earlier compounds were about equal effective, but in some countries ,
Notably the UK and parts where resistance has appeared, their efficiency has
now decreased nevertheless, some difterences in the efficiency of various
anticoaguiants have been showed by laboralory tests these are not
sufficiently impartant to influence use in different countries. This is more
related to financia! considerations and availability.

These compounds have two main advantages over the older, acute
poisons compounds, firstly they do not induce bait or poison shyness and
secondary they are safer to use. If anticoagulants have any disadvantage, it
is that death of rats and mice generally takes at least six or seven days
treatments, must therefore be carried out for this period and often for ionger,
this paper deals with the effect of warfarin (0.02% hydroxycoumarin) on the
albino norway rat, Rattus norvegicus and the house mouse Mus musculus
under {aboratory conditions,

Aconcise review of the development and evaluation of anticoagulants
was present by Giban (1958), Row and Redfern (1965), Greves et al.(1974),
Dubock (1980) and Asran st a/.(1992).
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MATERIAL AND METHODS

The needed individuals of albino norway rat and house mouse were
brought from Abou Rawash village, Giza district, Giza Governorate, tor every
strain and for each experiment 10 (5 males and 5 females). The albino
norway rat, Rattus norvegicus and house mouse Mus musculus were
weighted to the nearest gram and sex determined. Animals were retained in
individual cages, 42 24 17 cm for a maximum for two weeks before initiating
tests. Abnormaily targe or small animals or obviously pregnant individuals
were omitted from the experiment.

Two feeding methods were carried out namely, choice and non
choice tests were conducted on bait base {unpoisoned bait} and the bait of
warfarin (0.02% hydroxycoumarin). The choice described by Htun and Brooks
(1979), two cups were provided to individually caged animals, one contain
plain bait wheat and the other warfarin treated wheat (1:19 by wheat). Thirty
grams of treated and untreated food was provided daily, intake of poison and
biain baits were recorded and computed to g/kg body of the tested animals
and the palatability was calculated according to the tollowing equation:

% palatability = A/A+B x 100
A: the consumed weight of poison bait
B: the consumed weight of plain bait
Water was available to albino rat and mice through the experiments

Mortality was observed daily and recorded for three weeks after
poisoning. The mean death length in days was calculated.
In non choice test, warfarin treated wheat was offered for 4 days to the albino
rat and mice. Bait consumption was recorded daily and weighted to the
nearest 0.01 gram. Another grcup of 5 rats and 5 mice of both sexes was
caged singly with unpoisoned bait and enough water for a period of three
weeks till the animals of two testes died.

RESULTS AND DISCUSSION

A- Effects of wartarin on the albinc norway rat, Rattus norvegicus under
laboratory conditions.
A-1-Average of poison bait consumption:

The presenled data in Table (1) proved that, females consumed
more gquantity from warfarin bait than male, the consumption was 9.2 gm for
female and was £.2 gm tor male under non choice test meanwhiie, males and
females consumed 4.7 gm and 4.3 gm under choice test. In general the
individual consumption for both tests were 8.7 gm and 4.5 gm tor day/
individual.

A-2-Palatability

Data in Table (1) show the palatability of the albino norway rat,
Rattus norvegicus to the tested anticoagulant material Warfarin, (0.02%
hydroxycoumarin) which mixed with wheat (1 part warfarin : 19 part bait).
Palatability of males and females was 37.9% and 31.9% respectively. At
general the average of the palatability was 34.9% for tested animal.
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Ngazizah-1 et alfound that there was no signiticant difference in
acceptability between the three baits (0.003% brodifacoum, 0.01%
chlorophacinon and 0.1% warfarin) under (aboratory and field condition.
A-3-Monality:

Warfarin gave entirely kill for males when was offered to the albino
norway rat under inforce feeding system and gave 66.7% for females under
free feeding system Table (1). The gained results cleared also that the killing
percentages for males and females of the target animals which were
respectively 63.7% and 33.3% for choice test.

Nunez-F and |barra-L (1996) found that chlorophacinone and
warfarin were the less efficient anticoaguiant, giving 100% mortality only at
the beginning of the 5 day of treatment.

Asran, et al.(1992) found that warfarin 0.05% gave reduction in rat
poputation 64.2% when used against Nile rat Arvicanthis niloticus
A-4-Time to death:

The presented data in table (1) cleared that the average time tfo
death (5.7 and 6.0 days) for non choice and choice feeding tests respectively.
The results proved that there no noticeable variations between males and
females for their response to warfarin and day of death.

Geaves et al(1974) estimated that the whole tested rat and mice
which fed on 0.1% calciferol for 2 days died. Though illness usually reduced
food intake after the first 24 hr. the poison 0.1 which is consider to be the
lowest concentration suitable for use against Aattus norvegicus and Mus
musculus.

A-5-Body welght reduction:

The presented data in Table (1) show that the rate of the bady weight
reduction and its percentages for the albino rats who fed on warfarin bait
were {-8.7 gm and 10.3%)} and {-2.2 gm and 1.6%) for males and females in
non choice feeding test and were (-0.83 gm and 1.0%) and (2.3 gm and
2.6%) in the other test. The data cleared that there are a fluctuation in
females body weight under choica test.

B-Effect of the warfarin on the house mouse Mus musculus:
B-1-The average of poison bait consumption:

The gained results in Table (2) revealed that the average individual
consumption of wararin bait per day was 2.6 gm and 1.9 gm for each nen
choice and choice feeding test for the tested animal. The presented data
proved that there is no more differences between warfarin bait consurmngtion
for males and females under non choice and choice tests which was (2.6 and
2.5 gm) and (1.8 and 1.9 gm) respectively.

Asran et al{1897) found that the consumed quantity of racurnine by
females under non choice test was more than males.

B-2-Palatability:

The recorded data in Table (2} appeared that the palatability of albino
house mouse males was 51.4% and was 38.8% for females under laboratory
conditions. These figures proved that the males accepted the investigated
material more than females. Generally the palatabiiity average of the albino
house mouse Mus musculus to warlarin was 45.1%
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Table (1) Effect of Warfarin (0.02% Hydroxy coumarin) on poisonous bait consumption, Palatability,
Mortality Body reduction and Time to death of the albino Norway rat, Rattus norvegicus under laboratory
conditions (25t 2°C & 65 + 5 RH)

Feading Sex Weight Poison bad Average plain | Palatabilty | Mortalty | Averageof | Average of Body weight Time to death in days

sysiem batore After consumption bait cons, % Yo paison bat plain bat felaction Aver max Min
gn cons Grkg | cons Giikg
of body w of body w I
‘ROW “*R%

Non ° 843 57 82 100 97 4 36 102 5 7 5

choice Q 140 1378 92 66 7 660 22 16 6 7 3

average 1122 106.8 87 833 817 543 59 57 70 5

Choice d 833 825 47 77 379 66 7 564 924 08 10 70 9 S
Q 880 303 43 92 319 333 489 1045 +23 26 59 50 50
average 857 864 45 85 49 S0 526 85 07 082 50 70 50

Controt d 83.5 485 123 00 1598 50 60
? 805 860 1"t 00 13739 55 6.8 - . .
average 82 873 | 17 00 1483 53 64 - - .-
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Table (2) Effect of Warfarin (0.02% Hydroxy coumarin) on poisonous bait consumption, Palatability,

Mortality, Body weight reduction and Time to death of the albinc house mouse, Mus musculus under

laboratory conditions (25+ 2°C & 65 + 5 RH)

Feeding Sex Wenght Porson bait Average plain Paiatability Nortaiity Average of Average of Body weight h Time ta death in days
system betore Afer cansumplion bait cons. % % poisan bai plain bai felaction Avel mac fhin
{grj cons Gefkg | cons Grkg
ot hody w of hody w
Fon g 22 | 336 76 T 10 30,7 [ 3 L
chaice 9 275 258 25 867 910 _ 7o 7 7
average 298 73 25 ‘ 834 359 77 9 65
Thowe ¥ | 295 | 284 18 17 514 333 510 576 50 50 60 |
9 285 247 19 3Q R:X:] 8.7 667 1053 - 10 12 8
average 290 265 19 \_ 2.3 451 5Q 839 ara4 8 9 7
Control 4 | 285 295 - 40 0.0 ‘ 1466 3 35 -
Q 25.3 269 41 oo 1633 17 85 ﬁ - - k
meo_.uonL 269 282 - 4Q QQ F._ua 9 14 5Q - . _
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Paimateer and Meccan (1976) found that the ratio of palatability :
mortality will drop to acceptance falls to 5-10%.

B8-3-Mortality:

According to the data in Table {(2) which refer that mortality for males
and females was (100% and 66.7%) for non choice feeding test and was
(33.3% and 66.7%) for the choice feeding test respectively. On the other
hand the average of mortality percentages of the investigated animals Mus
musculus were 83.4% and 50% for each of forced and free feeding system.
Also the results assured that there is a positive correlation between the
mortality and each of palatability and average of poison bait consumption.

Bradfield and gill (1984) found that bromtenacoum 0.002%, 0.005%
and 0.01% in pinhead quantmeal bait gave complete kill to mice using non
choice feeding test
B-4-Time to death:

The longest time to death in day was 11 and shortest was 6 days
with average 8.3 days for males and it was 7.0 in fernales for non choice test.
Meanwhile the time to death under choice test was (6 and 10 days) for males
and females of Mus musculus. The general average of time to death in both
obliged and free tests were respectively 7.7 and 8.0 dats table (2).

Greaves e al.(1974) estimated that the whole tested rat and mice
which fed on 0.1 calciterol for 2 days died. Though illness usually reduced
food intake after the first 24 hr. The poison at 0.1% which is considered to be
the lowest concentration suitable for use against Aattus norvegicus and Mus
musculus.

B-5-Body weight reduction:

The presented data in Table (2} show that the rate of the body weight
reductions and its percentages of the albino house mouse Mus musculus,
who fed on waifarin (0.02% hydroxy coumarin) for 4 days under both tests
nor choice and choice were {(-3.2 gm and 9.9%) and (-2.0 gm and 7.3%) and
were (-1.1 gm and 3.7%) and (-3.8 gm and 13.3%) for males and females
respectively. The gained results show the general average of mice body
weight reduction for non choice test was (-2.6 gm and 8.6%) and was (-2.5
gm and 8.5%) tor choice test.
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