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ABSTRACT

Laboratory studies were applied to investigate the efficiency of three
anticoagulant rodenticides, Brodifacoum, Chlorophacinone and Warfarin on the both
sexes of albinc Norway rat, Rattus nervegicus which were fed on either maize and
wheat or vegetables.

The obtained results could be summarized in the following :-

The results proved that all three rodenticides induced a considerable
reduction in numbers of impiantation sites in both ieft and right horn uterus and
these reduction widely differed according to the rodenticides type. The maximum
reduction was chserved in both cases with percentage of 100% when females were
treated with Brodifacoum and Chlorophasinone at 1/10 LDS0, while minimum
reduction was noticed when females were feeding on mazie and wheat {reated with
Warfarin at 1/10 L D30, where the percentage of reduction was 12.5%. On the other
hand, the data appeared that the sublethal dose 1/10 LO30 of &l anitcoagulants
have non-significan: effect on both gestation preiod and weight of fetuses in the two
groups. But they have a highly significant effect on the mean number of fetuses
when females which were feeding on maize and wheat treated with Brodifacoum and
Chlorophacinone. Also, the same results were obtained when females fed on
vegetable treated with Brodifacoum. In addition, the cbtained results cleared that the
sublethal dose 1/1¢ LD30 from Brodifacoum in the two cases of feeding have a
significantly increase on the mean time of weaning per days. While, there were non-
significant increase on the mean time of earning per days with other treatment in two
cases of feeding. Also, there was non-signifact increase on the mean of opening
eyes in all treatment with the three rodenticides in two groups of feeding.

INTRODUCTION

Rodents cause on economic loss to farmers, food manufacturers and
processors as weli as causing damage to the structure and buildings fabric.
Undoubted by the economic loss due to rodents is enormous particularly in
the tropics, but it is impossible 1o exact monetary vaiues on the damaged
caused. The World Health Organization estimates that about 33 million tons
of food is destroyed world-wide each year.

The use of toxicants of chemicai pesticides had been relatively
ineffective, due to poison shyness, or behavioral resistance, developing as
resutis of the Rapid onset of posioning symptoms before ingestion of a
leathal dose had occurred (Grand, 1978). {Ophof and Langeveld, 196%9) and
{(Wang, 1978). Despite the fact that chemical control of rodents has been
practiced for more than 2000 years. It was only 35 years ago that the
introduction of anticoagulant rodenticides revulationised the efficacy and
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safety conrol of rodents (Dubock, 1979). The majority of anticoagufants
chemically belong to coumarin group. Naturally coumarins are present in
plants in free as well as conjugated group (Hagen et al., 1867).

Thus, the aim of this work was to investigate Chiorophacinone,
Warfarin and the toxicity of Brodifacoum against the albino Norway rat,
Rattus norvegicus, var. albino

MATERIAL AND METHODS

Experimental design:
1-Anticoagulants used :

Three anticoagulants were tested during this study, iLe. Warfarin,
Chiorophacinone and Brodifacoum which were obtained from Glaxo
wellicome U K, Besiers, France and ICI companies, respectively.

1-a- Warfarin :-

- Chemical name:

3- («c - a cetonylbenzyl) — 4 hydroxy Coumarin.

1-b-Chlorophacinocne;

- Chemical name:

2- [ 2- (4 Chlorophenyl)-2- phenyl acetyl] indan — 1 ,3- dione.

1-¢- Brodifacoum:-

- Chemical name :

3- [ 3- (4- bromo (1,1 — biphenyl) ~ 4 yl) -1, 2- 3, 4 ~ tetrahydro - 1
naphtaleny! ] — 4- hdroxy — 2H — 1- benzopyran -2- one.

2- Tested animals:-

Albine adufts of Norway rat, Raftus norvegicus were obtained from
culture of experimental animals in Helwan, (Egyptian Organization for
Biological Products and Vaccine). Rats were individually reared,
acclimatized under laboratory conditions. Active and healthy rats of both
sexes were chosen for mating to obtain a healthy offspring. The resultant
offspring were fed on a standard itaboratory ration till maturity stage. The
active, healthy and similar weight-as possible-of Norway's males and virgin
females were randomly chosen and separated into two groups. The first
group was fed on wheat and maize, while, the secound was fed on
vegetables for two weeks, then weighed before treatments.

3- Parameters evaluated:-
3-A- Determinaticn of various leathal vaiues (LD30, LD50 and LD90});-
Serial different doses of the various rodenticides, Warfarin,
Chiorophacinone and Brodifacoum active ingredient calculated as mg/kg
body weight were prepared. Four adults of each male and femaie rats, caged
individualiy, were used for each dose administrated by ora} incubation, A
paralled conrtol test was conducted using a solvent for the rodenticides
tested. Mortality percentages were recorded up to 28 days post- treament.

3-C-Biologiaci effect of the three anticoagulants :-
The adult Norway rat, R. norvegicus, were divided males and
females separately under laboratory conditions coded into two groups and
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fed 2 weeks (wheat and maize for one group and vegetables for the other
one). One male was paired with three females of each group were
administered by the tesled anticoagulants at the 1/10 LD90, 1/10 LD50 and
1/10 LD30 mg/kg body weight. After two weeks rats were dessicated. The
gestation period, number of newly born, implantions, resorption, time
weaning and opening eyes of the treated animals were recorded and
compared with the control group.

Statistical analysis :-

110 LD90, 1110 LDSO and 1/10 LD30 values were calculated by
probit regression analysis. Also analysis of variance and T-test were
calculated by using finney 1971 and slide write and COSTAT programs.

RESULTS AND DISCUSSION

Laboratory studies were applied to investigate the efficiency of three
anticoagulant rodenticides, Brodifacoum, Chlorophacinone and Warfarin on
the both sexes of albino Norway rats, R. norvegicus which were fed on either
maize and wheat or vegetables,

1- The toxicologiacl effects of the three rodenticides acute oral toxicity
Determinations, LD30, LD50 and LD90 ;-
1-A- Brodifacoum treatments on atbino Norway rat, R. norvegicus -

The presented data in tables 1-2 demonstreated the LD30, LD50 and
LD90 in males which were fed on maize and wheat were; 0.11, 0.23 and 1.64
mg/kg b.w. while in femalies were 0.260, 0.354 and 2.70 mg/kg b.w. while the
LD30, LD30 and LDS0 in males which were fed on vegetables were; 0.13,
0.225 and 0.95 rmg/kg but they were 0.12, 0.231 and 1.25 mg/kg b.w.
respectively.
1.B-Chlorophacinone treatments on albino Norway rat, R, norvegicus:-

The LD30, LD50 and LDSC were: 7.18, 16.043 and 114.84 in females
which were fed on maize and wheat in males 1, 12.8 and 6.87 mg/kg b.w,
while they were; 13.33, 24,532 and 108.88 mg/kg b.w. hut they were; 14.56,
26.523 and 113.72 mg/kg b.w. in females which they fed on vegetables.
1.C-Warfarin treatment on albino Norway rat, R. norvegicus:-

The LD30, 1LD50 and LDY0 were, 48.14, 151.194 and 633.1 mg/kg
bw. in males, Bul they were; 85.29, 195,75 and 1517.28 mg/kg b.w. in
females that were fed on maize and wheat. While those were; 146.87.
3335.025 and 2483.63 mg/kg b.w. in females were fed on vegetables in males
which were; 210.59, 435.945 and 2583.63.

These results agree with several authors e.i. Bull, 1976 who
evaluated the acute oral single dose LD5Q value to albino Norway rat, R
norvegicus when treated with Warfarin was 186.0 mg/kg. Thonison, 1976
found the LD50 was 6.26 mg/kg for Chiorophacinone, while, Marsh et af.,
1980 determined the LD50 was 180 mag/kg for Warfarin on the previous rat.
Mathur and Prakash, 1981 calculated the LDS0 at R. rattus to Brodifacoum
were 0.73 and 0.65 mg/kg for males and femaies respectively, Johnson and
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Scott, 1986 evaluated the LD50 of R. norvegicus was 0.26 mg/kg for
Brodifacoum.

Tabie (1): Effect of three anticoaguiant rodenticides at different doses
against both sexes of albin¢ Norway rat, R. norvegicus fed
on maize and wheat.

_
Rodenticides  [Sex n;ﬁ?g n';;’:g r:[ﬁ(”
Male 0.11 0.234 1.64
B roditacoum {0.07-0.13) (0.17-0.3) (1.33-2.74)
Fomalo 0.260 0.354 270
(0.98-0.21) (0.3-0.42) (2.1-3.9)
Male (4 4648:9.7 38) 109224'81065 74y | (49 9598'1630 46)
Chiorophacinone 718 16.043 11484
Female | 46 65.8.87) | (016.15-21.44) | (114.44-450.7)
Male 84.14 151.104 633.1
\Wartarin (65.76-100.14) | (113.62-183.05) | {531.12-870.28)
e emale 85.29 196.75 1517.28
(38.69-110.52) | (113.52-307.77) | {1363.93-4344.69)

Table (2): Effect of three anticoagulant rodenticides at different doses
against both sexes of albinc Norway rat, R. norvegicus fed
on vegetables.

=

Rodenticides Sex n‘l;g[)gg ;‘;&’g r;-?'i(o
Moo 0.13 0.225 0.95
Srodifacoum (0.0950.15) | (0.18-0.27) (0.8-1.27)
e 0.12 0.231 125
(0.095-0.14) |  {0.2-0.27) (1.07-1.58)
Male (10 :3?2 75) | [ 92741'5;9276) (93 g)gsfgg 63)
. 11-15. 19.71-29. 0B- .
C“’°’°pha“""°"eFema,e 14.56 26.523 113.72
(12.28-16.64) | (23.03-30.07) | (98.06-139.6)
e 146.87 333.025 2483.03
arfarin (89.75-180.52) | (238.31-436.01) | (2058.67-4735.96)
Eormale 210.59 435945 2583.63
(165.56-249.9) | (366.7-515.51) /2059.85-3759.993)

The tabulated results in Tables (3-4) cleared that the effect of the
3 sublethal doses (1/10 LD@0, 1/10 LD50 and 1/10 LD30) from the
3 rodenticides on the pregnant fermales of albino Norway rat. All the
rodenticides induced a considerable reduction in numbers of implantation
sites in both left and right hom uterus. Obtained results showed that
Brodifacoum, Chlorophacinone and Warfarin at 1/10 LD90 in the two cases
of feeding were more effective than the other sublethal doses, all
implantation sites formed fetuses without any resorbed ones. A significant
reduces in the mean of implantation when females were treated with
Brodifacoum and Chlorophacinone at 1/10 LD9G in both cases of fed. A
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significant reduce in the mean of implantation when females were fed on
maize and wheat treated with Brodifacoum at 1/10 LDS30, while, there was
non-significant in the mean of implantation in the other rodenticides.

The maximum reduction reached 100% when females were treated
with Brodifacoum and Chlorophacinone at 1/10 LDS0, while the minimum
reduction was 12.5% when females were fed on Maize and Wheat treated
with Warfarin at 1/10 LD30.

Therefore the gaivned figures in the same tables illustrated the effect
of 1/10 LD30 of the 3 rodenticides on females and fetuses of albino Norway
rat. For gestation period and number and weight of fetuses. The obtained
results showed that the sublethai doses 1/10 LD30Q of all rodenticides used
has non-significant effect on both gestation period and weight of fetuses in
the two groups but they have a highly significant effect on the mean number
of fetuses when females were fed on maize and wheat with Brodifacoum and
Chlorophacinone, also, the same results were obtained when females were
on vegetables treated with Brodifacoum, while, the other treatments gave a
significant effect on the number of fetuses in the two groups of feeding.

On the other hand, the weaning time and opening eyes the obtained
results showed that the sublethat dose 1/10 LD30 from Brodifacoum in the 2
cases of feeding has a significant increase in the mean time of weaning per
days, while, there were non-significant increase on the mean time of weaning
per days of other treatments in the 2 cases of fed, alsg, there were non-
significant increase on the mean of opening eyes in all treatments with the 3
rodenticides in the two groups of feeding. All the 3 rodeticides were very
active and causing increase in the percentages of absorbed fetuses in all the
sublethal doses.

Youssef {1994), showed that the results obtained indicated that the
sublethal does of the tested rodenticides caused aboertion and resorption
fetuses to the treated pregnant females during the differewnt weeks. Also,
Ibrahim (2001), stated the effect of % LD50 of same plant extracts on
pregnancy of altino rat. The author was remarkable the drastic potential
harmful effects on the fetuses when females treated with plant extracts at the
progressed pregnancy stages. Also, he was observed the resorption effect as
internal hamorrhage inside the uterus of the pregnant females when
compared with those of the untreated pregnant females. Finally, El-Essely,
{2002), proved that the pregnant female rats treated with the sublethal doses
of Chiorophacinone and Warfain at the 3rd day cf pregnancy the precentage
of resorbed fetuses increased in all the doses depending on the dose level.
The author, also, showed that tested anticoagulants have an embeyotoxicity
effect on the pregnant female rats during the first week of gestation period.
Also, he was found non-significant effect for the two tested anticougulant
neither on the gestation period of the treated pregnant females, nor on the
weight of the results fetuses from treated mothers.
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Table (3): Biological effect of the anticoagulants on numbers of implantation and resorption of embryoes of
albino Norway rat R. norvegicus fed on vegetables.

V13 "W'S PQY pue vy ‘ueisy

Anticoagulant
Brodifacoum Chlorophacinone Warfarin
T
Dose uj E u g -5 .5 : 5 wi .5 uj -5 .5 5 .5 wi .S T -E .5 Y .‘3
Uterus|] w¥% | w2 | B | 5 [8%] v | |E | 5|85 v% |»«2 | 5| 5 |8%
mglkg +IE +12 | 5| 3 |5 +w1a | 51 3|58 =g +18 | § 5 |BE
c ] o | Dlog| =g c5 o | P |26 a8 c5 b T |es
§a | §2 12| ~|E8 §o §g | )L |Eg §a | §a | & “ |Ea
=E | 3% | o | 2 (OE| ZE | =% | 2| = |8E| 2E | 2% | . ® [OE
off 0 0 0|0 0 0 0|0 2+0.35|1+0.35] 50%
/10 LDgo II_?_iqht 0 0010 0 0 [0 [0 3+0 | 3+0 |100% |
otal 0 G 0 [100%75] 0 0 0 [100%|7.5*| 5+ 0.35 |4 + 0.35| 80 % |42.9 %] 2.01
left {3+0.61(2+035 63‘;6 3+035(1+035 3,?/(',3 3+05 {1+05[333%
"0 LDso [Right | 2+ 0.61] 1+0 |50% 3+05 |32+05 [100% 3+00 | 2+0 |666%
Total | 5+1.1 3+ 0.3560% 25/;'6 1.39| 6+ 0.61 |4 + 0.61 6‘;;6 1;23 00| 6+05 |4+05]| 50% |14.3%]0.95
et | 340 |2:03 6%6 3+ 061 0% 3+05( o0 |o%
"0 LD Right |3+035] 0 0% V061 0% 4+0.79[1+0.79| 25 % N
Total |6+035 |2+ 035 ° 33|101] 7500 0%|0%| 0 | 7+05 |1+05[143% 0% | o
Left [4+093] 0 |0% N
IControl [Right | 3+ 0.5 0 0%
Total |7+093] 0 10%




901

Table (4): Biological effect of 1/10 LD,y of the rodenticides on female and fetuses of albino Norway rat
R. norvegicus fed on maize and wheat.

Mean + S.E. No. of fetuses

Meanof | © O . © |Meanof| w [Meanof | o
. @ o o | weight | @ . @ . @
Hreatments gestation | = . 58 of £ | time = |opening| =
period/ | £ | Alive {Mortality | 2F 2 (weaning| 2 | eyes | &
day g Mortality g fetuses g (days) g (days) g
3] O (gm) | O () O
. 1+ 42 +
Brodifacoum 21.5+0.29|10.52 0 3"5 3+04 75 6.84* 0 4g 2.37)27 +0.7913.5* 112 + 0.612.39
Chlorophacinone |21.5 + 0.35(0.51 g' i |2x082| 40 |a7im ‘:)%{5 1.97|25+ 0.41}2.18[11 + 0.41}1.92
Warfarin 22+ 041 1 :611 1+04 | 20 |}3.51 %‘261 1.57|25 + 0.64)1.96]11 + 0.81]1.59
8+ 6.0+
|COI'llr0| 21+ 09 0.98 14+ 0.61 11.11 0.61 23 +0.82 9+096
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