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Abstract

Anticoagulant rodenticides were studied under shelf storage con-
ditions using chemical and biological assessment. The obtained results
showed that storage periods significantly affected on bait acceptance,
efficiency and stability of the tested anticoagulants and the effect dif-
fered according to bait type, chemical structure of the anticoagulant and
period of storage . The attractiveness of Final and “T.R.C” compounds to
the albino rats, Ratfus norvegicus, was less than storm.

Regarding the efficiency of the three tested compounds to atbino
rat, it was clear that the three anticoagulants completely killed tested
animals during ali periods of storage, while average consumed bait (gr/
kg b.w) and active ingredient (mg /kg b.w.) increased with the prolonga-
tion of the storage period.

On the other hand, the chemical assay of the three anticoagu-
lants during the different periods of storage revealed that their active in-
gredient slightly decreased with the increasing of storage periods.

INTRODUCTION

Man has always been faced with problems of rodents, which proved to be one of

the most important pests allover the world.

At the beginning of 1980's Egypt faced a large rodent problem in agricultural ar-
eas, Changes in cultivation system and neglecting rodents control for long time intensi-
fied this probfem which caused considerable reduction in agriculture products and ad-

versely affected the national income.

Recently, ditferent anticoagulants are used in Egypt to control rodents for agri-
culture and public health purposes. The condifion of used bait stuff is very important
and the use of poor quality is often the cause of control failure. When bait becomes

moldly, rotten, decayed or dried out, consumption declines until it is totally refused by
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rats (Eppo 1975). Fresh baits are most acceptable to rats and mice. Therefore, roden-
ticides that tolerate storage for comparatively long periods are often enhance or make
eftective control. Thus, the present work aimed to study the stability of poisoned baits
of some anticoagulant rodenticides under shelf storage using chemical and biclogical

methods.

MATERIAL AND METHODS

Three anticoaguiant rodenticides were used during the course of this study.
These coumpounds belong to two groups. The first is the new generation of 1-4 hy-

droxy counmarins and the second is indone - dions 1-4 hydroxy coumarin compounds.
New generation
1.1.Brodifacoum

Common name: brodifacoum
Trade name : Finale, super klerate ( 0.001% , 0.003% brodifacoum) ready made bait,

carried on sound wheat grain and supplied froem ( ICl) company.

Structurat formula :

Chemical name :
3-{3- (4-bromo {1,1diphenyl/)-4-yl}-1,2,3,4 tetrahydro - 1 - naphthy] 4 hy-

droxy coumarin,

1.2. Folocoumafen

Commomn name : fiocoumafen
Trade name : Storm ( 0.005% flocoumafen ) carried on sound wheat grains and sup-

plied from shell company.
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Structural formula :

Chemical name .
4- hydroxy -3 -( 1,2,3,4 - tertahydro - 3 - [ 4 - (4- trifluoro methyl - benzyloxy } phe-

nyl] - 1- napthy! } coumain.
indanedione compound
1. Diphacinone

Common name : Diphacinone
Trade name : T.R.C (0.005% diphacinone} carried on crushed wheat grains and supplied
from tarrmeed international company.

Structural formula :

C-CH

do9 O
e

Chemical name :

{ 2 - dipheny / acety / indone - 1, 3 dione } .

in this work, 1.e storm (0.005% floucomatfen), Final (0.001% brodifacoum) and
T.R.C(0.005% diphacincne). The three anticoagulants were carried on scund wheat and
freshly supplied from their companies then stored on shelves under laboratory condi-
tions for one year. Bioassay tests were conducted every three months to study the ef-
fect of storage on the acceptance and efficacy of these anticoagulants against the al-
bino rat, A . norvegicus in addition to another chemoassy tests to determine the active

ingredients for each anticoagulant during the time of shelf storage.
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1. Bioassay tests

1.1. Effect of shelf storage on rat acceptance to anticoagulant bait:
The acceptance test was carried out using the free choice feeding method by offering
50 grams from standard challenge diet (65 part of crushed maize + 25 part of wheat
flour + 5 part of vegetable oil + 5 part of sugar) to the albino tats, R. norvegicus. The
amount consumed from stored anticoagulanis and fresh standard diet by each rat were
recorded daily for six days. The placement of the anticoagulant and the fresh diet was

changed daily to prevent preference for certain location.
Six sexed replicates each one animal, were used for each treatment. The accep-
tance of rats towards stored anticoagulants was calculated as follows: (Buckle 1994)

Amount consumed from stored anticoagulant
% Acceptance = x100

amount consumed from stored anticoagulant+amount consumed from fresh diet

1.2. Effect of shelf storage on anticoagulant efficacy : Storm, Final
and T.R.C were obtained freshly from their producers and stored on shelf in the labora-
tory for one year. The bicassay test was conducted every three months on the albino
rat, R. norvegicus. The body weight of rats was recorded at the beginning and the end

of the test.

None choice feeding method was used during this work, whereas singly caged an-
imals were offered 50 grams anticoagulant bait for one day in the case of Storm and Fi-
nal {single dose anticoagulant) and four days for T.R.C (multi dose anticoagulant). The
amount consumed was measured and bait consumption was calculated in g / kg b.w.
The bait consumption (g / kg b.w.), the active ingredient {mg / kg. b.w.) and the peri-
od elapsed until death, in addition to the mortality percentage of rats, were calculated

for each treatment.

Chemical Determination: The method designed for the determination of the
three tested chemicals are based on their specific absomtion of UV - light at certain
wave length for each the selected wave length 286 , 310 and 308 nm for diphacinone,
flocoumafen and brodifacoum, respeclively according 1o El sheamy and Ramadan
(1991) and ICI (1983).
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RESULTS AND DISCUSSION

1. Effect of storage on bait acceptance : The effect of storage for differ-
ent periods on bait acceptance of T.R.C (diphacinone), Final (brodifacoum) and Storm

(Flocoumafen) to albino rat A. norvegicus is shown in Table 1.

The obtained data revealed that Storm bait was more acceptable to rats than
68.2% baits of T.R.C 50.0 and Final 46.8% anticcagulants when offered freshly as it
accepted with and 46.8% for the two anticoagulants . The adverse effect of storage
on bait acceptance was more obvious in cases of T.R.C and Final than storm. The ac-
ceptance of T.R.C and Final baits drastically decreased with the prolongation of storage
pericds to 0.33 and 0.26 times in comparison with their percentages at onset of the
experimental period, while acceptance of storm only decreased with 0.51 times at the
end of the experiment (after 12 month). On the other hand, the drastic effect was ob-
vious after the ninth month of storage in case of storm, while it was recorded after the
third month for T.R.C and Final anticoagulants. EL - Deeb, et al. (1987) pointed out
that the acceptance of rats to two types of crushed maize was significantly decreased
with the prolongation of storage period. Also, Johnson (1986) mentioned that flocou-

mafen bait was still stable and attractive after storage for six months.

2. Effect of storage on anticoagulants efficacy : Data mentioned in Table
2 represent the effect of storage on efficacy of the three tested anticoaguiants
against the albino rat, R. norvegicus. The results obtained showed that all tests rodenti-
cides killed all rats during the different periods of storages and the lethal periods did
not significantly differ for all storage periods as they ranged between 5.8 to 70, 5.7 to

7. 3 and 5. 8 to 6.4 days during the whole storage period ( 12 month).

On the other hand, average consumed bait (gr/kg b.w.) and active ingredient
{mg/kg .b.w.) significantly increased with the prolongation of storage period in all cas-
es as the two values were 201.2 & 10.2, 87.6 & 0.77 and 80.89 gr & 4.04 mg /kg b.w
for T.R.C final and storm , respectively at the beginning of the trial then gradually in-
creased to be 370.1 & 13.5,140.8 & 1.91 and 148.40 gr & 6.72 mg/kg b.w. after the

12 month storage period , consequentinely.
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Generally, it could be ¢ancluded that ‘although degradation of the tested com-
pounds took place after storage, partrcularly after longer perlods complete mortaltty of
the tested animals occurred Thts may be due to the mcreased amount of batt eaten

by the antmals Such mcrease could account for this complete mortaltty

3. Effect of storage on rodentrctde stabllrty Stability of the three tested
compounds under condrttons of drh‘erent storage pertods is shown in table 3itis ob\n-
ous that active |ngred|ent percentages of these antrcoagulants were not srgntfrcantty
affected when subjected to the different pertods of storage Active mgredtent percent-
ages at T.R.C, final and storm were 0.0067, 0 00104 and 0 0051 in the begtnntng of
expenment and were 0. 0065 0 00106 and 0 0043 after 12 month respectwely

It could be conciuded that the-bioassay tests revealed that the efficacy of the
three tested anticoagulants decreased with the prolongation of storage period. This
contradiction may be due-to method ot analysis which could detect only the main
structure of.these chemicals i.e the coumarin ring it is too easy to distinguish between
the parent compound and their degradable products . These degradable chemicals have

also the coumarin ring which is less toxic than the parent compound .
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Table 1. Effect of storage on acceptance of some anticoagulants for the albino rat,

R Norvgecus.'
Storage *  Percentage of accepté\h_ce;
period TRC | final ¢ . storm
(months) (Diphacinone) | (Brodifacoum) ;(Ffocoumafen)
0 ' 50 - 46.8 . 68.2
3 433 | 45.9 . 65.9
6 . 23.2 _ 171 | 66.7
9 18.7 CL14.9 1 60
12 16.5 : 12.3 - 35.4



Table 2. Attractiveness and stability of tested anticoagulant baits for the albino rat, B.norvegicus during one year storage.

T.R.C (Diphacinone)

Final (Brodifacoum)

Storm {Flocoumafen)

Storage Mean Mean Mean Mean Mean Mean Mean Mean Mean
period weight | (a.i) |Mortality}| days | weight | (a.i) |Mortality| days | weight | (a.i) |Mortality| days
(months) | of bait | Mg/kg. % 1o death | of bait |Mg/kg. % to death| of bait | Mg/kg. % to death

eaten eaten eaten
o 201.2 [ 10.2 100 6.4 B7.6 0.77 100 6.3 80.84 | 4.04 100 6.4
3 287 14.2 100 5.8 97.2 0.97 100 5.7 93.67 | 4.68 100 5.8
6 329.2 ) 15.7 100 8.7 126.2 ) 1.28 100 7.3 §9.21 |} 4.98 100 6.2
9 355.2 | 17.9 100 6.3 125.1 1.25 100 7.3 129.33| 6.49 100 6.4
12 370.1 | 18.5 100 7 140.8 | 1.41 100 7 148.4 | 6.72 100 6.2
L.S.D 0.05]| 78.021| 3.898 1.715 1 24.839] 0.248 1.964 | 33.02 | 1.557 1.602

FOVHOLS JBHS HIGNN S3AIDLLNIA0H JWOS S0 ALNMIEYLS ANV ADYOIH43

9zl
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Table 3. Stability of certain anticoagulant rodenticides after different periods of stor-

age.

Storage % Aclive ingredient

period T.R.C final storm

{(months) (Diphacinone) {Brodifacoum) {Flocoumafen)
0 0.0069 0.00104 0.0051
3 0.0067 0.00165 0.0044
6 0.0058 0.00165 0.0043
9 0.0062 0.001186 < 0.0044
12 0.0085 0.00108 0.0043
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