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ABSTRACT

Hoque, Melanda Mariano, Universi+y of the Philip-
fpines. Ootober, 1973. The ”oxioitx or Four Antiooagg.

;lant Rodentlcides To Rattus rattus mindanensis Mearns.‘

Major Professor- Dr. Belen Morallo-Rejesus

Foui,aﬁtié@agulant rodenticides were tested on

Rattus rattﬁs mindaﬁenqig to determine the acute median

lethal doée, effect of concentration on the accepfance

of bait, and the interaction between concentration and
exposure time, -

. The ecute oral LD50 in mg/kg for males and females
are diphacinone- 1;15, 0.75; pival~ 99.49, 92.60; warfae
rin~ 705.00, 807.10; racumin~ 477.00, 587.00, respectively,
Except fdr-diphacinone, the LD50 values were highexr than’
the previously;reported ID50's of theme compounds to

Rattus norvegicus, Thus, R. rattus mindanensis appedred

tb be less susceptible to pival, warfarin and racumin,

Diphacinoné had the highest acceptance index fol-
Jlowed. by pival,.wa:farin, and racumin, It was obsexrved
that as the»accepténce index increased the percentage
nortality indgéased.

Thé iﬁteraétion of ohemical, feeding level, con-
consration and sex was insignificant with respect to
bait and chemical consumption and mean days required

for 100 por cent nortality of rats<
viii



There was a decroese in bait congunaption beyond O~O1

for diphacinone and 0.025% for pival, warfarin, and ra-
cumin, however, the total amount of chenical consumed
inoreased with the increase in concentration, A slightly
greater amount of bait and chemical was consumed by the
rats in continuous and intermittent feeding than in
three-day feeding.

There were no diffexrences in the nunber of days
required to obtain 100 per cent mortality of males and
females, Most of the rats died from 4th to 8th day
ifter exposure to the bait.



INIRODUCTION

| ﬁbdénfiéidéé~have béen wi&ély'usedfin thé ocnﬂtol
"of various rodent pests. mhe rodentioides in . oommon usa
,are either chronio or acute type. The aoute type rodentu
bioides, commonly known as single dose, act rapidly on the
heart,nervoqs system,Agastro-inteatingl tract or excre-
t@ry organs, The chronic types, on thg‘oﬁher hand, axe
enticoagulant compounds which, when inﬁrodﬁoed into the
body, pievent‘ooagulation‘of blood, Thelr effect mostly
develop within e period of 3 iq 9 days (Schoof énd Maddoock;
1968). Chemically, the anticoagulants fall within two
grbupe: counarin derivatives, such as warfarin, fumarin,
facunin, ooumacﬁldr, and dicoumarin (Schoof and Maddock,
1968); and the indapdioge grbups, such as pival, dipha-
'cinone, rgdione, valone, and chlorophacinone, The anti-~
.ooagulants‘diffei in rodenticidal ectivity, the concent-
rations vary from 0,005% to 0,05% depending upon the com-
pound, Although the acute type ro@eqtioideé are fast act-
ipg, nore bait shyness is observed in the acute types than
in the chronib~ty§es.’ Morover, the ohronio type rodenti-
oides are relatively safer for domestic animals and man
(Rowe et al., 1970).

| These properties of the  anticomgulants have led o

" thedir wideiuSe in:the developed countries. In Asia,



however, anticoagulants have not been videly used in agri-
oultural situations despite the pereistent problems with
rodent pests, mainly because of incomplete understanding
‘of thelr use (Brown, 1970). 1In the Philippines, although
both types of rodenticides are already employed in the
eontrol of rodent pests, the anticoagulante aire mostly
confined to pest conitrol operators due to the same reason,
Morover, while sone information are available on the
toxioity'of anticoagulants on some species of rats, little

information is available on Rattus rattus mindanensis

Mearns which is an endemic sub-species widespread through-
out the Phillpplnes. These situations thus call for
studies to obtain first hand knowledge about the use of
antiooagulants. Vith the proepect of increased

usage, of these matenials in the countny, there. is an
urgent need to obtain basic information about these

materiale relative to R. rattus mindanensis, an import-

‘ant pest of agricultural crops.

In the light of the above circunstances, the pre-
sent studies wene undertaken with the following.objeotivee:
a) to determine the acute median lethal doges of four
anticoagulant rodenticides, b) to determine the relatione
ship between concentration and acceptance of baits, and

¢) to study the interaction between concentration and


http:there.is

exposure time, The information gathered here may
provide the necessary basic toxicological 1nformation
to determine appropriate commexrcial concentrations for
field use and to set minimum number of days of regular
feeding for effective field use asainat the Philippine
.field rat.

REVIEW OF LITERATUNE

The anticoagulants have been available since the
early 1950's (Dykstra, 1951). Dykstra mentioned that
these'materials were originally considered to provide
final solutions to‘rodent infestations? " However, many
problems have limited their effectivenees. A current -
problems in sone areas. in Europe and the United States
o1 America, where anticoagulants have been used intens-
ively for several Years, was the development of genetic-
ally resistant populations of rodents (Greaves, 1970,
1971; Jackson, 1969; Jackson et al., 1971). In addition
o tnis problem, it is possible tnat ineffective control
with these materials could result from a variety of causes,
Howevexr, these problems have not precluded tho continued
use of the anticoagulants.

" Comparison of the efficaoy of différent‘anticoegulants
has been made by HEyes ana Gaines (1959) lﬁheso workers

showea tnat warfarin and diphacinone ‘were more toxic to



Pattus norvegicus Berkenhout as compare&‘to pival.,- At
50 ppm, warfarin and diphacinone had a slightly greater
bait refusal than pival., In test against the Roof rat

(Réttus rattus), Hayes and Gaines (1959) reported fhat

" at a dose of either 18.1 mg/kg for warfarin or 17 ng/kg
;for pival 100% mortality was obtained. Bentley and
Larthe (1959), a& cited by Schoof and Maddock(1969),
ieported diphécinone at 0.0125% concentration to be less
acoeptable than warfarin at 0.025% concentration. Dipha-
oindne'ﬁas equal or superior to warfarin, 5ut Bentley and
Larthe (1959) considered diphacinone to offer a slightly
greater risk to domestic animals, In fact, it was the
anticoagulant most toxic to rodents. Jackson (1969)
reported that racumin was a toxic as warfarin and other
anticoagulants. Further, it has higher levels of bait

aéceptance thén other anticoagulants (Jackson, 1969).
MATERIALE AND METHODS

Anticoagulantc

The anticoagulants tested were: - warfarin 98% (3/
alpha-acetonyl 3 benzyl/4-hydroxycoumarin), racumin 60%
(4;hy&roxy~3/l,2,5,4,-tetrahydro-1—napthy1/coumarin),
pival 100 (2-pivalyl, 1,3-indandione), diphacinone 100%
- (2~diphenyl-1,3~indandionc)



‘Mest’ 'A“n'ima'l s‘-

Field colleoveo male ana remale rats: ‘were: ueed in
THLE etudy. Certain oonditions were followed prior to;_i
?and during the ‘test as suggested by - Drummond (1970)
'The animals were provided w1th euitable acoomodatione,
where dieturbance were kept to a minimum of ome week |
before they vere teeted. During each test:the animals
were caged and given the appropriate diet. Water vas
“'made available at'all times., Mature (not pregnant)
and healthy (not bearing recently healed wounds) animals
.were used, TIn all the_teete,vno control animals were
used since a_preliminar& study showed that field collect-
ed rats caged in similar cages as. used in this teeteAdo

not die for‘ee long as five months.

Determination of LD50

he 1D50, the dose lethal to 50% of the test popu-
lation, wae determined for eeoh of the four rodenticides.
A single doee of the poison formulated at mg/ml using
oorn oil as carrier was administered by gavage to each
of the test’ animale (Kverno, 1970) ‘Eight enimale (4
mnlee and 4 femalee) were treated’ with eeoh of the four
geometrically epaoed dosage levele.w The animale were

faeted for 12 to 24 hours before administering the toxi-

oant. The animals were obeerved daily for 14 daye after



treetmenﬁ.,‘mﬁe aﬁimels were meintained on water and
pellets ae feeds, all offered ad libitum, 'The data
obtained were then used to compute acute oral LDS0
values by the method of Thoupson (1947) and Thompson
and Weil (1952).

Determination of Acceptance of Treated Baits

| Affer‘the determination of LD50 for each of the
four chedioals, acctpPtence test were conducted. The
animals (5 males and 5 females) whose weight did not
vary mo e than 20# from the mean animal weight were used,
’Three days before the teet 18 gramo of polished rice
wae given to each animal. The aaount of rice:consumed
during this period was recorded to determine the average
daily consumption. The dry poisoned baits weze prepared
by mixing appropiiate anounts of the chemical with rice,
One LD50( previously dete*mined) was mixed gredually
witn one-tenth of the average daily consumption. The
poison wes mixed gradually with the amount of rice and
sticker (paraffin liquid) needed in a beaker and was
;tirred up with & spoon until thoroughly mixed. The
Lnimals vere offered free-choice of unpoisoned pellet,
and rice containing an appropiiate concentration of the
;odenticide being tested. fThe two feeds were offered

g0 ay not to force the animals to feed on the treated



bait. The animals wexe fed for three days and were
observed for 14 days. Bveryday the animals were given
ﬁo;;uéood;than what-can be actually consumed'du:ing the
follpwing‘24.Hours. On each supsequenﬁ day of feeding
the ﬁnconsumed baits'(including any spillage) wae re-
ﬁovéd‘ahd a weighed amount ‘of freshly brepared bait was
given to the animals., After three days of feeding on
the treated bait, the aninals were fed with the ordinary
laboratory diet which was used as the alfernéte food
during the test. The acceptance index was computed by
dividing the total bait consumption duriﬁg the first 24
hours of feeding bi one-tenth‘of the daily diet then

divided by the number of animals used.

Effect of corcentration and Feeding Level on the Consumpt-
ioh of Bait end Chemical, and Hortality of Rats

Three deys before the test, 18 grams of polished
rice was given to each animal, The amount of rice con-
sumed duiing fhis period was recorded to determine the
average daily consu@ption. Aftef tﬁe average daily con=-
sﬁmption was‘dete:mined,.tpe bait ard unpoisongd'ordinary
laboratory diet were offered, Rice_was chosen as the
f&od in which to offer the poison because it was proven
“to be the most’acceptable unqér field conditions (Hayes
and Gaiheé,‘1§59)- ‘Laboratory dieé was used as the



poison-free food because it was the food to which the

rat wae conditioned before the test began., The dry
poison bait was prepared By mixing the anticoagulant at
the desiréd concentration with the bait_with a spoon in

é besker and stirred up by hand. Corn oil was used as
sticker of the chemical on the bait. The poison was
mixed with a small quantity of the fice, adding the rest
of the rice gradually to ensure oven mixing of the poison,
Sixteen rats per sex per rodenticide were tested. The
.cohcentration was selected on the basis of the recommond-
ed concentration for DRe.norvegicus which is 0,025% for
pival, warfarin and racumin and 0.005% for dipﬁacinone.
Four concentrations per chemical were tested: (1) one=
half the recommended dose, (2) recommended dose, (3)
double the recommended dose, and (4) quintaple the re-
éommended dose., The feeding ievels testéd were as
‘foilows: (1) continous feeding of the poison for three
days, (2) continous.feeding of the poison until all

rats died, and (3) intermitfent feeding (every other day
feeding) until all rats died. Bach animel was offered
the poisoned bait was well as the ordinary laboratory diet
(altemate food) in all the tests. ‘the fwo feeds were
offered so as not to force the animals to feed on the

treated bait. . Animals that were fed three days of the



poison were maintaned on. the alternate food. after the
test. The anlmals fed continously and intermzttently
were given the same ordinary laboratory diet as food,
Du;ing.the tests, daily consgmptlon was recorded., Qp
e;ch.subéequent day of feeding, the ﬁnconsumed baits
(inplu&ing any spillaze) was removed and a weighed
;mouﬂt of freshly prepared bait was given to the animals.
The animals were obscrved as to when sympton of poi-
soning and death occurred.,

The amount of chemical (mg/kg) was computed by
mgltiplying the amoupt of bait consumed by thg concent-
ration then divided bY the weight of the animal. This
wag done to determine the relative amounf of rodenti-
cidai materialstaken by an animal until it dies,

The data were st;tistically‘analyzed at the Yos
Banos Computing Center using four factor factorial in

completely randomized design.
RESULTS AND DISCUSSION

Deterxination of LDJ

0
The acute oral LD50 and confidence limits are

shown in Table 1. Eased on these»data the toxicity of
the four compounds are in the following order: . males-
diphacinone is 88x >piva1, 624x> warfa:r.'in, and 423X

racumin, pival is TX S varfarin,- 4. BX}racumin and
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Table 1., The acute median lethal dose and confidence
limits of four anticoagulant rodenticides.to
Rattus rattus mindanensisg '

-

. g : = s

Compound Sex

1D50 Confidence Limit (p=0.05)

ng/kg . Lower Uppexr
Diphacinone MNale 1,13 0.25 1.65
Female 0.75 0.18 1.13
Pival Male 99,49 67.89 145,18
Female 92.60 45.91 105,90
Warfarin Male 705.00  505.40 963.40
Female 807,10 528,70 1251,00
Racumin Mele, 477.70  326.20 669,80

Female 587.90 303,20 1140,00
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reounin is 1.4X) varferin; females - diphacinone is 123X»
pival, _1o7éx7 wérfarin, and 784X) raoum:m; pival is 9X?
ﬁai:farin and 6.4x> racuming and ra.ouﬁizi;r‘is 1».3}{) varfa-
xin, fhe toxicity of the four anticoagulants in their
decreasing ordexr was : diphaoinong) pivai? raoumin}war-
farin, |

It 18 olear from Table 1 that the ID50ts obtained
of Rattus norvegicus as reported by Thomson (1972) were

as follows: diphaoinone - 5 mg/kg, wexfarin ~ 186 mg/kg,

pival ~ 50 mg/kg, and racumin - 16.5 ng/kg. Similaxly,

Gaines (1960), es olted by Schoof and Maddock (.1968), Te=
ported the followilng LD50 valuest diphaoino:-xe' - 1.4 %o

2.5 mg/kg, wexferin 2.3 to 3.8 mg/kg, and pival 223 o

‘336 mg/kg, The higher LD50 velues obtained with warfarin

end racumin’ tend to show that the endemic sub~species, R. rat~

tus mindenensis is less susoeptible to these compounds

as oompa.:r:.e_d 1o g..norvegicush.' This is further supported
by the findings of Deoras et al. (1972) and Jackson (1969)
who repoxrted th;a*b it.. g_a_'l_;_'l_:_ug 18 moxe resistant than R. nox-
veglous to "hhese antiooagulants. '.Dhe low 1LD50 values
o‘bta:lned. with diphacinone was in ag:r:eemen'b with those
reported in prev:.ous studies (Thomson, 19723 Schoof and
Maddook, 1968). Table 1 also shows that the response
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of the individual animals varied considerably as shown
by the wide rénges.

- It should be pointed out here that the acute toxi-
oity' wes primarily determined for the purpose of estab-
1!shing baseline studies which may provide a basis fox
‘gauging development of rat resistance with intensive
:use of these materials, and to determine the acceptance

of treated baits,

Deteraination ofA cceptance of ;j_ireated Baits
The acceptance of treated bait containing one LD50
on one~tenth of daily diet by individually caged Rattus

raftus nindanensis are presented in Table 2. The order

of decreasing efficiency of the four compounds were:

based on acceptance index - diphacinbne)piva’l} warfarin)

racumin, and based on mortali_‘tx ~ diphacinone) pival =
warfarin) racumin, It shows that the highest and lowest
amounts of bait were taken when fed with diphacinone and
racumin - treated bait, respectively. The total amount
of chemical consumed was highest in warfarin and lowest
in diphacinoné. Except for racumin, the acceptance
index was higher in males than in females in all the
animals., Although the concentration of warfa.fin bait
iras higher than that of Ppival, the mortalities were the

same since the latter had a’ sliglit],y higher acceptance



Tabie 2. Acceptance of ireated bait containing one LD50 on Q.1 of daily diet
by individwmally caged Rattus rattus mindanensis during three days

of feeding
, T , " Cheuical 'Total baitiTotal  VAccepi- 'Hortallty
. "d ! S 8 ' concont~ 'consumed ‘'chemical tance twithin
Compoun s ex._:. ' ration ' (g) 'consumed 'index '14 days
' t (%) ' 1(mg/kg) '+ b/ ' (%)
Diphacinone Male 0.016 52,5 24.33 8.14 100
Female  0.008 26.0 12,67 7.45 80
Pival Male 1.100 5.3 323,88 1.58 61 ©
, Fenale 1.000 3.1 238.48 1.28 60
Warfarin Male 6.800 3.6 1215.80  1.28 67 ©
Female 8.400 2.2 1920.60 0,83 60
Racumin " Male 5.020 1.6 420.53 0.62 60
Female  5.560 . 1.7 737.17 . 0.75 40

2 Five animals were used unless specified . » .
Number of ID50!s consumed during -the firs? 24 hours. of -feeding. .
Computed by dividing the total bait ccunsumpticn (first 24 hours feeding)

by one-tenihi of the daily diet then divided by the muber’ of “eninals ased
. .. N - [ . .. L
¢ 8ix male animals wexc used instecd of five .-
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index. Maybe at higher concentration the bait'was less
palatable, which would account for the lower acceptance
of warferin as compared to pival, |

Varfarin exhibited higher per cent-mortality than
wnat in racumin, because warfarin had a aigher accept-
ance index., Although it was reported that acceptance of
raouminktreated bait by R. norvegicus is better than

warfarin bait (Jackson, 1969), R. rattus mindanensis pre-~

ferred warfarin to racumin,

Bffect of Concentration and I'eeding Level on the Con-

sumption of Bait and Chemical, and Mortality of Rets
 The amount of bait (g/rat) and chemical (mg/kg)

eonsumed as affected by concentration, feeding level,

.aﬁd:sex are presented in Table 3. The analyses of var-

iance showed an insignlficent intemactlon of the che-

mlcal feeding level, concentratlon and sex {Apnendiv

1 and 2).

?here was a decrease in bait consumptien beyond
0.01% in Adiphacinone-treated bait in all feeding levels.
In general, there was a decrease in bait consumption
bbeyond 0,025% with pival-, racumin-, and warfarin-treated
bait except at 0.05% with warfarin (male) and pival
(male and female) at continous feedihg. Probably, this

variability was due to the differences in size and



Table 3. Amount.of bait and chemical consumed per rat until it
. - rats died within 23 days

‘Concent! Amount of bait consumed 2
ration ¢t Three days 'Continuous feed- !'Intermittent feed
(%) ' feeding ting until death tin§ until death -
Male 'Female ! lale ! Female 'Male ti'emale
DIPHACINIOVE
0.0025 15.8 38,2 39,6 33.6 39,0 52.1
0.005 25.1 31,6 39.0 50,6 35.0 34.1
0.010 25.8 32,5 58,2 52,9 53.6 35.8
9.025 13,7 25,0 38.5 41.2 32,2 22,1
PIVAL
0.0125  20.7 19.7 19.5 3441 23,7 50,0
0.025 28,2 28,1 51.5 34,2 40,0 27.3
0,050 18,0 18,0 28.1 25.8 39.1 38,0
0.125 10,7 10, 15.3 15.0 16.8 22,7
WARFARIN |
0.,0125 29.2 22,6 27.6 38,6 37.8 26,1
0,025 3443 24.1 28,6 30,8 61.3 33.2
0.050 33.6 14,2 49,2 27.6 50,1 20,1
00125 10.7 10.5 1509 1503 16.8 22.7

RACUMIN

0,0125 1645 21,1 16.8 29.5 31.7 48,2 .
0.025 16.8 25.1 45.0 . 49,3 21,5 45.1
0,050 21,6 22,8 66.1 62.5 22,3 45,0
0,125 15,7 22,1 35.8 52,1 24,8 34,7

a Average of 4 animals

b The concentrations used were %X, 1X, 2X, and 5X of the .
diphacinone and 0,025% for pival, warfarin and racumin



died as affected by concentration, foeding level, and sex, All

;Amounﬁfﬂr_chemioal consuned (mg/kg) &

‘ 'Continuous feeding 'Intermittent feeding

Three days feeding 'until deeth 'until death
, Hale ! Female ! Male ' Female ' Male " Female
DIPHACINONE
2.17 3485 4.85 7.35 76.67 T.20
2.52 8.70 15.27 16,27 3.35 10,92
12,65 19.02 29.47 38.75 4452 23,60
20,52 35,67 69.12 78.12 537 38,50
PIVAL
16.42 29,32 11.10 . . .
o RB OB BB BB R
60,12 60,22 61,57 76.35 92.25 157.65
106,50 104.42 93.20 171.35 111.35 22C,.17
WARFARIN
16,65 24.47 23.35 28,35 26,67 25,62
48,87 43.60 38.37 61.65 86,60 68,50

14.47 164.67 143.45 100.57  139.70 29.50
234,00 202,80 358,12 304.10  266.62 171,02

RACUMIN
11,55 16,67 15,52 25,20  28.55  42.67
42,67 42,67 73.50 81.30 21.92 77.95
62,50 89,37 232,00 216.32 48,55 183.62

122.55 215,05 238,42 473,20 157.85 380,77

recommendoed concentration for R.norvegicus which ig 0.005% foxr
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'age of the rats ueed in the study. It is probable that
the decrease of consumption beyond a certain concentration
vwas due to the unpalata ility of the bait is due to the in-
creased amount of the active ingredient of tHe ohemical.
This agrees with findings of -Cornwell (1970) that the
palability of bait influences bait consumption by rats.
COrnwell reported that warfarin at a concentration of
0.05% hed a lover bait inteke by rats as compared to an
encapsulated bait at‘thelsame concentration because the
encapsulated bait was more palatable since the active
ingredient could hardly be detected by the rets.'

In general, the amount of bait consumed was slightly
higher in continuous and intermittent feeding than at
three~day feeding. This may be due to shorter exposure
of animals to bait at three-day feeding,

Table 3 shows that as the concentration increased
there was a correspondiag increese in the amount of che-
nical consumed in all the feeding levels. This is true
because more'ohemicaliie’present‘at‘higher concentration.
In most cases, there seemed to be no differences in the
balt consumption between male and female except in ‘three--
day feeding with dlphacinone-treated bait at all concent—
rations. This shows that the laoh of significance in the
amount of bait consumption between mele and female rats

is probably due to the differenoes in 91ae and age of the
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animals used in the test. Hayes and Gaines (1959) we-
ported in tﬁeir study that field-collected Rattus rattus

speoimena tended to show greater variability of dose-res-
ponse than field—oollected R. norvegicus. They further
reportedutha#‘field-collected‘g.'ggjggg is less suscepti-
ble thaﬁ fieldQcollectédig. norvegiocus to werfarin cou-
nachlor, pival ahd PMP,

lable 4 shows the mean days required to obtain 100
pex cont mortality of animals exposed to four concent-
rations of four rodenticides at‘three feeding levels,
'The anaiysis of vq?iance shoved an insignificant inter-
aétion of the chemical, feeding level, concentration and
séx (Appendix 3) although with diphacinone, the females
'réquired more days to obtain 100 per cent mortality than
.the nales except at 0,010% at %hree-day feeding and 0.025%
Ein eonttnuou" feeding. The same varishle response has
been obsexrved yy Hayes and Gaines (1959) on R. rattus to
'warfarin,,pival, coumachlor and PMP. The diffexrences in
kiéséoneé iﬁ may be due to the differences in the abiliy
.bf individﬁal 5nima1 to prodﬁce vitémin K necessaiy to
66unteract the action of tﬁe anticoagulant, -In warfarin,
ﬁival, and fgcumin there seemed to be no differences bet-
wéqn‘male and female rats. The results agree with the
'sfudies of Hayes and Gaines (1959) that there were no

differences in susceptibility between sexes. However,
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:Table 4., Mean days required to obtain:100 per eemt mor~
tality of -rats exposed to. four rodenticides at
three feeding 1evels at: four ooncentrations

g

S Average days clapsed until death ®
Conoent 'Three days 1Continuous feed- 'Intermittent feo
ration -1 feéding ting until death 'ing until death

(%) 'Male TFemale 'Mele "Fomale 'Male  VFemale

DIPHACINONE

0.0025 4.50 10.75 - 3,40 = T7.25 - 5.25 7.25
0.005 4.25 10.75 5450 6.25 2,50  5.00
00010 8.25 6)25 . 6.00 6(25 6;50 8000
0.025 3.75 5.00 6.00 4.75  4.50 8,00

_ PIVAL
0.0125 5.50 5.50 350 - T.75

5.50

0.025 11.75 11.75 5,50  10.00°0  5.75  T.25
0,050 7,00  7.00 5475 8,00 5.75
00

0.125 8.50 8,50 7.00 5,25 6. 6.00
VARFARIHN

0.0125 5.75° 6.25 3,50 5.00 5.50 8,75

0.025 5.25 6,00 5.50 5.00 14,00 9.75

0,050 4.50  5.00 5.75 5,00 8.50  7.00

0.125 10,50 - 4.50 7.00 5.00 9,75  8.25

IACUMIN .

- 0.,0125 8.,2%° 5,50 5,00 4,00
0.050 7.25 6525 : 5150 ‘ 7300 7050 9.00
0.125 4925'{q’7b50‘ 4;50 7 75

Average of 4 anlmals

" Pohe concentrations used were %X, 1X, 2X, and 5X of the

recomnended concentration for Re.noxvegicus which is 0. 005%
for diphacinone and 0, 025% fof p ival, warfarin, and raoumin
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the pregnant fomales tira usually more susceptible than
the males,

| jTﬁeré seqmed to be no differences in the number of
A days requiréd to obtain 100'per cent moxrtality among the
-feeding levels in all the chemiocals (Table 4), This shows
that three-day béiting.is enough to obtain 100 per ocent
mbrtality, hence'it is mére economical for field use in
terms of bait and labor,

The numbex of dead aninals after exposure to four
rodentioides;at four ooncentratibns at different feeding
levels are shown in Table 5« It shows fhat most of the
animals died from'jth to 8%h day. Some animals died
beyond 8 days, however, most of these animals took lesser
emount of b%it than those that died earlier., The result
of this study agrees with the xeport of Schoof and Maddock
(1968) that the effect of anticoagulants was observed
within a period of three to nine days.


http:pregnantfomal.es

Table 5. Numberrbfxdéadarats after exposure to four rodenticides

Days s . - : . ,
after ¢ - Threec~ days feeding

expo- 3 Male 28 Female
sure  :0,0025:0,005 :0.010 :0.025 :0.0025:0.005 :0.010 :0,025

O DI AN ANN
NO-20aa0

- OO0OWwWOOoOO
NMNOOoOOa0c0o-s000
S Oaawao
-vku'uuo

= NOQOO=200
HOOQOO

-}OOOOOOOOOOOOONOO-AOOOO

-t
\J:
dOOOOO-OOOOOO-*O

gbﬁﬁihalf the recommended concentration for R.norvegicus
The recomnended concentration

®Tuice the recommended concentration
Ypive times the recommended concentration



at four concentrations at different feeding levels

— DIPHACINONE
Continuous . - feeding -until death

Male ¢ Female
0.0025 : 0.005 :0.010 £0,025 :0.,0025:0.005 :0.010 :0.025

0 0 0 0 0 0 0 0
0 0 -0 0 0 0 0 0
2 1 1 0 0 0 0 1
2 1 0 o 0 0 o) 0
0 1 5 1 2 0 1
0 1 0 1 1 3 1
9 0 o i) 0 1 1
1 0 1 0 1

1 0

0

' 1




Intermittent feeding until -death

Male g Female

0.0025:0.025 :0,010  :0.025 :0.0025 :0,005 :0,010:0,025

0
0
1
0
3

awoooo
—“OWO OO0 O
NMNOOOOOCOMNMO O
“ama0-20000
SO0 = a0 0
—“~ONO=20000 0
—“ONO~200 000




feeding

days

Three
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Female

——

30,0125 :0,025 30.050

125 ©

C
:0
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Dis

0,0125 20,025
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PEVLL

" 'Continuous feeding until death

Male $ Female

0.,0125:0,025 : 0.050 :0.125  :0.0125:0.,025 :0,050 :0.125
0 0 0 0 0 0 0 0*
1 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0
1 0 3 2 0 0 0 3
1 2 0 0 0 0 1 0
0 I 1 1 0 0 0
1 0 1 0 0
1 2 0 1 0
1 1 0 1

' 0 1

1 0

1 0

1




Thyee days feeding

Male H Female
0.0125%:0,025° $0.050° :0,125%:0,0125.20.025 30,050::0.125
0 0 0 0 0 0 0
0 0 1 0 0 0 0
0 0 0 0 1 0 0
0 2 0 0 0 2 3
3 1 2 0 0 0 0
0 0 1 3 2 2 1
0 0 1 0
1 1 1

-iOOOOOOOOOOOOOO-—*O—l—‘OOOO




_Inttermittent feeding wuntil death

Male ' 3 Female

0,0125 30,025 :0.050 :0.125  :0.0125:0.025 20,05 303125

0 0 0. 0 0 0 0 0
0 0 0 0 0 0 0 0
0 2, 1 1 0 0 0 0
2 0 0 0 2 0 0 2
0 0 1 1 0 1 0 0
1 0 0 1 0 0 0 0
0 1 1 0 0 0 2 0
1 0 1 1 0 3 1 2
0 0 0
1 0 0
1 0
0 1
1




WARFARIN

Continuous feeding until death |

Male s Female
..012% :0,025 :0,050 ¢ 0,0125 ¢°0,0185:0,0238 :0.050 :0,125
0 0 0 0 0 0 0 (]
0 0 0 0 0 0 0 0
2 0 0 3 ) ) 0] 0
2 2 0 3 1 4 3 1
. 6] 3 91 1 4 U 2
‘ 0 0 0 0 e} 0 1
2 0 1 0 0 0
1 0 1 1 1




Tniermittent  feeding __until  death -
Male : Femele '

0.0125:0.025 10,050 :0.125 10,0125 ;0,025 30,050 :o.izgﬁ
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WOOOOO000O0=0000000
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20020000000
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Three _days ‘feeding

Male 2 Female

0,0125a30.025b30.050 030.125jd:0.0125 :0.025 :0,050 :0,125

~20000O0O0OOCOONTOOO
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002000

- 240000000 ONMOOOO
~000C00CO0O0Oaaa00
00200022000




». RACUMIN

Continuoﬁs feeding ' until: dedth

Male H - - Female

0.0125:0.025 :0,050 :0,125 :'0.0125=o.025~:o.050 10,125

amoagq
aoooowéé
~0a0NMOOO
woaoo
S~000
SO000=2=2000
S0aNpOOOOO
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Trtormittont Foeding until  death

Male : ‘Female

0,0125 30,025 $0,050 :0.125 :0.0125 30,025 :0.050 :0.125
0 0 0" 0 ) 0 0 0
0 0 0 0 0 0 0 0
0 0 0 G 0 0 0 0
2 0 0 0 0 0 0 1
1 4 0 1 0 0 0 1
0 3 0 2 0 0 1
0 0 1 1 4 2 1
0 0 0 0 3 0
1 0 0 0 0

0 0 1 2
0 1
1 1
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SUMMARY ASD CONCLUSION -

At the Bodent Research Center, University of the
Philippines at Lcs Banos, four anticoagulant rodentioides

were tested on Rattus rattue mindaneneis to determine a

the acute median lethal dose of the rodenticides, effect
of concentration on the acceptence of beite, end inter-
action between cohcentratioc end erpoeure‘time;:

The acute oral LDSO was determined through eingle
dose by gavage., The LD50'e ir mg/kg were as followe-
malee- diphacinone 1.13, pival 99.49, warfarin 705,00,
racumin 477 70° females=- diphacinone 0, 75, pival 92,60,
warfarin 807.10 and racumin 587.90. Based on the acute
1D50, the toxicity of four rodenticides in their deo-
reasing order5waB: diphacincney pival racumin warfa-

'rin. R. rattus mindanensis wae consldered to be less

'eueceptible to pival, warfarin and racumin as compared
“to R. horvegicus.
' The eooeptanoe of treated bait by individually

ceged e rattue mindanensie was aeseeeed. It was found

that diphacinone has the highest acceptance index fol-
;1owed by pival, warfarin and racumin. It showed that
as the acceptance index increaeeb ’qe percentage noxr-

‘tality also increaeed.
e effout of Tour concentrations and threo feed-

'rigg‘1evele'were}studied;‘ The statistical analyses .
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showed that there was no significant interaction of the
chemical, feeding level, concentration,and sex with res-
pect to béit and chemical consumption and moxtality of
vrata.‘.In géneral, there was a decrease in bait consumpt-
ion beyond 0,01074 with diphacinone and 0.02%% with pival,
warfarin, and racumin, As the concentration inoreases
there was a corresponding increase in the amount'of cheni-
dal consumed in all the feeding levels. A slightly
higher amount of bait and chemical was consumed by rats
at continuous and intermittent feeding than in three-
day feeding,

.There were no differences between ﬁales and females
in the number of days required to obtain 100 per cent
mortality. Most of the animals died from 4th to 8th
déy.

Based on the amount of bait and chemical consumption
and 100 per cent mortality, three~day feeding could be
recommended. for field use, since the result of this study
showed that three-lday feeding requixed lésser anmount of
bait and chemical than in continuous and intermittent
feediné; |
| Based on the mean days required for 100 per cent
mortality,.there weas no significant differences bet-
ween concentrations, thus for economical use the lowest

concentration could be recommended.
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“ The anslysis of warisnce. .for the amount of
‘bait takem by R.xattus mindanensis fed with.

ANOVA
sy - DF Ss T MS F
Replication. 3 10,765 11.675  0.922 ns
Feeding level (F) 2 17970.833 8985,416 41.403 =
Sex (8) 1 22,912 22,912 0,105 ns
FXS 2 88.535  44.267 0,203 ns
Chemioal (I) 3  6182,721 2060,907  9.496 = =
FXH 6 4530.862 755,143  3.479 x =
SXH 3 6260.846 2086,948 9,610 u =
FXSXH 6 3281,541 546,923 2,520 %
Concentration (C) 3 5178,211  1726.,070  7.953 =
FXC 6 3488.920  581.486 2,679 =
SXa 3 3220.814 ' 1073.604  4.947 % =
FXSXC 6 704.347  117.391  0.540 na
HXC 9 4872.305  541.367  2.494 x =
FXHXO 18 4908.353  383.797 1,768 x
SXHEXC 9 1524.,153  169.350 0,760 ns
FXSXHXC 18 1711.509 95.083 0,438 ns
' Error .285  62501.797  217.020 -
Totel - 383 128448.800

2 4 raﬁs/concentration/feeding 1eve1/ohemica1

ns- Not significant
¥. Significant at 5% level of significance

#~ Highly significant at 1% level of significance
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Appendix 2., The analysis of variance for the total
chemioal (mg/kg) consumed by R,rattus mine
danensis fed with anticoagulent rodenticides &

OVA

SV DF EL) MS F
Replication 3 0.,000062 0,000062 0,007579 ns
Feeding (F) 2 0,001250 0,000625 21,008239 % x
Sex (8) 1 0,000255 0,000255 B.576095 x
FXSs 2 0.000038 0,000019 0.644953 ns
Chenical (H) 3 0,005555 0,001851 62,216263 :x
FxH 6 0.,000915 0,000152 5.126954 % =
SxH 3 0,001086 0,003620 12,163356 = =
FxSxH 6 0.000383 0,000063 2.145631 x -
Concentration (C) 3 0,014080 0.004693 157.705090 x =
FxC 6 0.,000385 0,000139 4.,676419 x =
8 x7C 3 . 0.000236 0,000078 2,646613 x
Hx ¢ 9 0.004341 0.,000482 16.207812 % =
Px8x¢C 6 0,000096 0,000016 0.541865 NS
SxExC .9 0,001155 0,000128 4.315350% #
FxHxC 18 0,000852  0.,000047 1.590544 NS
FxSxHxC 18 0.008482 0,000029 0.587160 NS
Exror 285 0,008482 0,000029
Total 383 0.039946

® 4 rats/concentration/feeding level/chemical
% - Sisuificant at 5% level of significance
% ~ HIghly significant at 5% level of signifioance

IS~ Not significant
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The analysis of variance for mean days re-

quired to obtain 100 per cent. mortality of
R.rattue mindanensis exposed to’ anticoag-

ulant rodenticides =

ANOVA
sV . DF ss MS F

Replication 3  0.403307 0.134435 0.464641 ns
Feeding level (£) 2 5.967877 2.983938 10.313184 = %
sex (8) 1.. 3.,096886 3,098686 10,703558 x xu
FxS 2 0.476512 0.238256 0,823468 ns
Chemical (H) 3  0,652585 0,217528 0,751828 ns
FxH 6  5.842979 0.973829 3,365781 x =
SxH 3 0.652585 1.113605 3.848865 %
FxSxH .6 1.666907 0,2776817 0,960202 ns
Concentration (C) 3 2.240518 0,746839 2,581250 ns
FxC 6  1.621367 0.270227 0.933997 ns
Sx¢C 3 1.355738 0.451912 1.561915 ns
HxC 9  4.,029849 0.447761 1.547566 ns
FxSx0 6  1.632344 0,272057 0.940293 ns
8§ xHxC 9  4.412817 0.4903133 1.694635 ns
FxHxC 18 7.087115 0.393728 1.360817 ns
FxB8xHxC 18  T.341466 0,407859 1.409656 ns
Brror 285  0,824597 0.289332
Total - 383 133.618000

&4 rats/concentration/feeding level/chemical
¥ - Significant at 5% level of significance
% ~ Highly rignificant at 103 level of significance
ns ~ Not significant



