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RINGKASAN

Racun tikus bromadiolone didapati sangat berkesan terhadap Rattus argentiventer''fakatan

tunggal (oral) LDro bagi tikus jantan ialah 0.49 mg/kg dan tikus betina pula 0.59 mg,&ilogram.

Kepekatan rc5;uln0.ffi17o berupaya membunuh tikus jantan dalam tempoh purata (LFP56) 1.43 ltari dan

tikus betina dalam 1.67 hari. LFP56 dan LFPee tergembleng (pooled) bagi kedua-dua jantina ialah 1.55

hari dan 4.53 hari. Dalam ujian pemakanan sehari tanpa pilihan didapati bromadiolone pada kepekatan

0.005Vo dan0.01Vo menyebabkan 80Vo dan 100% kematian ke atas kedua-dua jantina tikus. Purata hari

hidup selepas memakan racun bagi tikus jantan ialah 7.5 hari dan tikus betina pula 7.9 hari. Ujian-ujian

perasa menunjukkan bahawa bromadiolone diterima baik hingga ke kepekatan 0'02 peratus.

berdasarkan kepada ujian-ujian di atas, bromadiolone pada kepekatan antara 0.ffi5% hingga 0.027o

boleh disyorkan untuk mengawal R. argentiventer.

INTRODUCTION

Bromadiolone, 3- [3- (4' -bromo[L, 1'
-biphenyll-4-yl) - 3 - hydroxy - 1 -

phenylpropyll - 4 - hydroxY-zH - I -

benzopyran - 2 - one, is a new Potent
hydroxycoumarin derivative. Laboratory
tests have shown that bromadiolone is
highly toxic to Rattus norvegictts
(Berkenhout), Rattus rattus (Linnaeus) and
Mus musculzs (Linnaeus) (GnnNo, 1976;
LuNo. 1977; Mnnsn,1977; MEaHeN, 1978;
Rs,orenN and GILL, 1980) and it has also
shown good rodenticidal properties against
other rodent species (GnnNo, L976; Mensu,
1977 MnnsH, HowaRo and JRCxsoN,
1980), In field trials against warfarin-
resistant R. norv e gicus infestations, 0.005Vo
bromadiolone achieved complete control
with unrestricted surplus baiting (RIcnenos,
1981). This paper describes the performance
of bromadiolone against Ramts argentiventer
(Robinson & Kloss).

MATERIALS AND METHODS

Bromadiolone of technical grade with
99.8Vo a.i. was used in the experiments. All
doses of bromadiolone are expressed as mg/

diolone per kilogramme of body weight.

Determination of the single-dose oral LD5s

and feeding tests under 'no-choice' and
'choice' conditions were conducted against

R. argentiventer from an out-bred labora-

tory colony. Test conditions and methods

were as given in Leu (1980) and largely

followed the Wonr-o Henlrn Once.NIsnrloN
(1982) tests procedures.

For the feeding tests. a master-mix

containing 0.25Vo bromadiolone was first

prepared by mixing the technical grade

material with powdered rice. The toxicant

was presented in a bait-base as described by

Lnn (1979). The dosage/mortality data

were analysed by probit analysis (FlNNev,

I97I), using DAUM's (1970) computer
programme.

RESULTS

Single-dose Oral LD56

Results of oral intubation with various

levels of bromadiolone are given in Table I.

Probit analysis of the dose/mortality data
(Table 1) are summarized in Table 2. T\e

LD5s for males and females, with 95%

kg which refer to milligrammes of broma- fiducial limits, *"." 0.49 -g/kg (K0.57
*Rice Research Division, MARDI, Bumbong Lima, Seberang Perai' Penang, Malaysia
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Table 1. Results of oral intubation with various levels of
bromadiolone against Rattus argentiventer

Sex Mean body
weight (g)

Dose
(mg/kg)

Mortality DaYs to death

(dead/treated) Mean Ranse

M

M

M

M

M

M

F

F

F

F

F

136.2
136.1
136.3
L J  1 . 5

137.4

131.  I

122.2

r22.0
1 1 1  A

121.5
122.1

0
0.33
0.40
0.50
0.70
1.00

0
0.33
0.50
0.70
1.00

0/10
0/10
1n0
5/10

10/10
10/10

0/r0
0/10
3n0
7n0

10/10

17.0
5.0 6-17
8 .3  5 -11
8.0 5-  10

r3.7 6- 18
7 .9  3 -11
8.3 4-  15

mg/kg) and 0.59 mdkg (0.50-0.69 mdkg)
respectively (Table 2). T\e probit dosage/
response line for males and females did not
contradict the hypothesis of parallelism and
using the females as reference, the estimated
relative potency (with 95Vo fiducial limits)
was 1 .2  (1 .0 -1 .4 ) .

Feeding Tests

No-choice feeding tests

No-choice feeding tests with broma-
diolone at concentrations of 0.ffilVo-0.0lVo
were conducted. Results of no-choice tests
are summarizedin Table 3. Bromadiolone at
O.W2Vo and O.005Vo caused lffiVo mortality
in both sexes in two-day tests. At 0.01Vo
bromadiolone caused I00Vo mortality in both
sexes in one-day tests. The lowest lethal dose
in males was 0.30 mgkg and the highest dose
survived was 1.07 mgkg (Table 3). In the case
of females the lowest lethal dose was 0.36 mg/
kg and the highest dose survived was 1.34 mg/
kg (Table 3).

Mean days to death (combined data
from no-choice tests) for males was 7.5 days
(range 4-14 days) and females 7.9 days
(range 4-14 days). No significant difference
was detected in the mean days to death
between the sexes (t = 7.2538; d.f. : 222;

P>0.05). There was no evidence that broma-
diolone at higher concentrations caused death
more rapidly (Table 3). Probit analysis of the
dose (feeding period)/mortality data is given
in Table 4. T\e median lethal feeding periods
(LFPso), with 95Vo fiducial limits, for male
and female R. argentiventer were 1.43 days
(1.13-1.71 days) and 1.67 days (1.36-1.%
days) respectively (Table 4). \\ere was no
significant difference in the LFP5g between
males and females and the data were pooled
for probit analysis. The pooled LFP56 of
O.ml% bromadiolone against R. argentiventer
was 1.55 days (1.34-1.75 days) and the
pooled LFPse was 4.53 days (3.66-6.34
days) respectively (Table 4).

Choice feeding tests

Choice feeding tests were conducted
with bromadiolone at concentrations of
0.0027o-0.05Vo and the results obtained are
summarized in Table 5. In general, rats did
not show significant aversion to the broma-
diolone baits up to the 0.02Vo level. Under
choice conditions 0.005Vo bromadiolone
caused 80Vo mortality in the males and
lNVo mortality in the females. Broma-
diolone at 0.01.Vo caused 907o mortality in
males and l00Vo mortality in females.
Bromadiolone at 0.02Vo and 0.05Vo caused
lNVo mortality in both sexes. Both male
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and female rats showed significant aversion
(P<0.05) to the 0.03Vo bromadiolone baits.
However, at 0.05% only the males showed
significant aversion (P<0.01) to the broma-
diolone baits (Table 5).

DISCUSSION

Bromadiolone showed very good
rodenticidal properties against R.
argentiventer, with a single-dose oral LD.s
of 0.49 mg/kg and 0.59 mgikg for males and
females respectively (Table 2). Females

appeared to be less susceptible to broma-
diolone than the males. However, there was

no significant difference in the LD5c) and

LFP50 values between the sexes. Compared

with the other two second generation anti-

coagulant rodenticides, brodifacoum and

difenacoum, bromadiolone is about three

times less toxic than brodifacoum (LDtu -

0.17 mg/kg;Lnv,  1980) but  more tox ic  than

difenacoum (LDrn - 0.82 mg/kg for males

and 0.68 mg/kg for females; L,tna, 1984a)

against R. argentiventer. As found in

brodifacoum (Lnv, 1980) and difenacoum
(Lnnt, 1984a), bromadiolone could induce

death with a single feeding. In one-day no-

choice tests. bromadiolone at 0.0057o and

0.0l7o respectively caused 807o and l00Vo

mortalities in both sexes (Table 3).

There was considerable variation in

the susceptibility of R. argentiventer to

bromadiolone. One male survived a dose of

1.07 mg/kg which exceeded the estimated

LDee of 0.69 mg/kg for males and similarly
one female survived a dose of 1.34 mg/kg

which also exceeded the estimated LD,rq of

1.03 mg/kg for females. When these values

were compared with the lowest lethal doses

of 0.30 mg/kg for males and 0.36 mg/kg for

females. it could be seen that the above

surviving rats were at least 3.0 to 4.5 times

inherently more tolerant than those highly

susceptible. It could be expected that this

inherent tolerance could give rise to the
prospect of resistance to bromadiolone after

prolonged use. Resistance to warfarin has

since been reported in Rattus rattus diardii
(Lnnr, Lee, TRN and MoHaN, 7982; Lt'rt,

1984b) and to coumatetralyl in Rattus

tiomanicus (Ho and Lnv, 1983). For the

detection of resistance to bromadiolone, a
five-day feeding on a sole diet containing
0.001,Vo bromadiolone, based on the LFPee,
is a suitable screening test.

Palatabil ity (choice) tests indicated
that bromadiolone was highly acceptable to

R. argentiventer vp to a concentration of

0.02 per cent. Results of the choice feeding

tests also indicated that the optimum con-
centration for achieving 1007o mortality in

both sexes under choice ad l ibitum condition
was 0.02Vo (Table 5). Even at concentra-
tions of 0.005% and 0.}lVo bromadiolone

caused 80% - 90Vo mortalities in the males
and 1007a mortality in the females. Com-
pared with brodifacoum (Lau, 1980) and

difenacoum (Lnv, 1984a), bromadiolone is

more palatable to R. argentivenfer. Signifi-

cant preference for plain baits was evident
at0.005% for brodifacoum (LRv, 1980) and
at  0. \OlVo for  d i fenacoum (Lnv,  1984a).
Bromadiolone has also been shown to be

highly palatable to R. norvegicus, R. rattus

and M. musculus at 0.005Vc in choice
feeding tests (Manss,1977;  MeeHnN, 1978;

ReorERN and Gtt-t-, 1980) and results have
indicated that R. norvegicus could just

detect  bromadio lone ar  0.07Vo (MeeHnN,

1978).

In conclusion, bromadiolone is a very
potent anticoagulant and it is a valuable

addition to the arsenal of rodenticides
against R. argentiventer and other rodenl
pests of agricultural crops. Bromadiolone at
0.0057c-O.02Vc would be suitable for use

against f ield populations of R. argentiventer.
However, f ield trials would be required to

evaluate its efficacy in controll ing wild

populations ol R. argentiventer.
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ABSTRACT

Bromadiolone showed very good rodenticidal properties ̂ gainst Rattus argentiventer. The single-

dose oral LDr6 for males and females were 0.49 mg/kg and 0.59 mglkg respectively. The median lethal

feeding period (LPro) of 0.O017o bromadiolone against males and females were 1.43 days and 1.67 days

respectively. The pooled LFP56 of 0.\OlVo bromadiolone against both sexes was 1.55 days and the

pooled LFPee was 4.53 days. Bromadiolone was found to have a single-feed action. In one-day no-choice

tests,bromadioloneat0.005% and0.07Vocaused807o and700Vo mortal i t iesinbothsexesrespectively.
The mean days to death for males and females were 7.5 days and 7.9 days respectively. Palatability tests

indicated the bromadiolone was palatable up to 0.02 per cent. Bromadiolone at 0.005% - 0.02Vo could

be used in the field for the control of R. argentiventer.
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