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ABSTRACT

Sugceptil ility of Rattus norvegicus , Arvicanthis niloti-
cug and Ratlbus cattus to five different anticoagulant rodenticides
were studied hy Teeding free-choice tests., These anticoagulants
were brodifacoun (0,005 %); difenacoum (0.005 %) ; flocoumafen
(0,005 ) and c¢ilorophacinone (0,005 %) ; each as whole wheat-
grains paits ; in addition to chlorophacinone (0.,012) + sulfa-~
chinoxaline (0.019 %) as crushed maize mixed with husks of sun
~flower seeds. The results showed that difenacoum_proved.to.be
nore effective, against R, norvegicus and Arvicanthis niloticus ;

chlorophacinone /sulfachinoxaline mixture was more effective against
A. niloticus 't chlorophacinone and brodifacoum were more effect~
ive against Raltus rattus ; at the recommended dosages. These "

compounds complately killed the mentioned rats with lowest cumula-
tive dose duriic: the shortest time to death., On the other hand
A niloticus «nd fattug rattus was less susceptible to chlorophaci-

’

none and difencsoum at the recommended dosage , respectively.
Therefore, the recommended dosage of chlorophacinone and difenacoum
ghould he increased to be more effective against A. niloticus and

R, rattus, respeclively, It could be said that, all the tested
anticoagulant rodenticides could be used for controlling R. norvegi-

tiug and A. niloticus may be gained resistance to -

wards ', . ra
difenacoum and chlorophacinone at the recommended dosage, respecti-
vely.

INTRODUCTION

Gontrol of ithe rodents is necessary both for economic and
public health raasons. However , many of different formulated
anticoarulant rodenticides have been used in rodent control progré-



2a

mme in our devecloping countries. Almost nothing is known in Egypt
about the suscepibility of different common rats species to the
anticosgulant rodenticides. However , the anticoagulants _have.
been perticularly successful in controlling Norway rats (Rattus.
norvasicl hreas the roof-rats (R. rattus) are less susceptible
(). “u the = we respect , difenacoum (0.005 %) by feeding tegts
wag fornd to b valuable for controlling warfarin-resistant common

rats (Mattus 1 vvagicus), but it was less favourable against ship
rats (I ratto ) (2)., A&nbicoagulant bromodiolone (0,005 %) in
laborsory Tee ing tests completely killed warfarin non-registant

R. norresicug nd R, rattus after 'l and 5 days, respectively

¢

whereasn warfar n-resistant R. norvegicus were all killed.in 4 days
and resistant us musculus in 12 days (3). Brodifacoum (0.005 %)
gave a complet: mortality against Rattus rattus, R. norvegicus and

Mug musculus «iler one day feeding (4). Ship rats (Rattus rattus)

was found more susceptible to lower concentrastions of calciferol
(vitamin. D2)(5), On the other hand , it was found that, most

rats that have survived six-days, feeding are able to survive much
longer periods ol feeding on the same concentration of warfarin(6).

Therefors, this research was to study the suseeptibility
of Rattus novvegicus ; Arvicanthis niloticus and Rattus rattus.

to five different anticoagulant rodenticides 3 to detect and deve-
olop an results in this respect in our developing countries.

MATERTALS AND METHODS

I. Tested Anliconsulant Rodenticedes

1 ~ Kelerat (U.005 % brodifacoum ) as whole wheat grains
(red bhoit). g

2 - Ratak (0,005 % difenacoum) as whole wheat grains (deep green
bait) .

3w Storm (J.,005 % flocoumafen) ag whole wheat grains (deep green
bait).

4 - Cereal-J (0,005 % Chlorophacinone) as whole wheat grains
(red bait).

§ ~ Lepit-. (0,012 % Chlorophacinone/0.019 % Sulfachinoxaline)
a8 crushed maize mixed with husks of sun-flower seeds(red
bait) .
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II, Tested Aningls

Three spcies were trapped from Abbis_area, include

Norway rats (K LLug norvegicus) roof-rats (Rattus rattus) and
Nile rats (Arv canthis niloticus).

III. Method of Experiment 3

The - rapped rats (A. niloticus, R.-rattus and R, norve-
gicus) were in Lvidually caged and kept for 7-10 days with ade-
quate water sn food supply (5). Rats were preconditioned to the
test diet from the time they were caged, and then fed on whole
wheat diet unt: 1 #ltarting the test, Presh bait and clean food
pots were provided daily(7).

- Iwo cups were placed inside the cage, one containing the -
non-poison bait (20 gm. whole wheat) and the other cup containing

the poison bait (20 gm.). Daily,. fresh baits were supplied and
the position of the two bait cups were interchanged., Untreated
rats were concurrently caged in separate cages with non-poison
bait (wheat greins).

Pive rats from each speéies were used as one treatment. The
results were recorded daily on bait consumption (poison and non
~-polgon baits). The total consumption of non-poison and poison
baits/rat and mean percentage of appetite were calculated by the
following equation (5)

} Mean consumption of choice
% Appetite = non~poison baits

X 1100
Megn consumption of non
-poison baits for control

Mean percentage of palatability was determined by the following
equation (5). _
Mean weight of choice

polson bait/24 hrs i R
% Palatability = - X 17100 >

Mean weight of choice

non-poison bait/24 hrs
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Mortality percentuge and death time of each rat were maintained,
The average amournt of consumed poison bait in gn/kg body weight
as well as froo active ingrediant in mg/kg were determined, 1In
additicn, the LEPe g and LiPgg (lethal feeding periods) in

days | to obtain 50 and 98 % mortalities were recorded on
Log probit papcr.{8)

RESULDS AND DISCUSSTION

A - Lfteet of . nflcoagulants on Rattus norvegicus i

The resu ta of the effects of five different -anticoagulant
rodenticides &a:ainst Norway rats (Rattus norvegicué) are recorded
in Table 1. The amounts consumed by the individual rat from
different anticosczulants were low. The lower emounts consumed
from pcison baits may be due to the choice effect with non-poison
baits in the scme cage.

in relat on to non-poison treatments , the appetite and
palatabillly of Il norvegicus to anticoagulants were slightlt low,
However, keler .t wag found to be more palatable for R. norvegicus
whereas ratal vag more appetite for this rat.

Goncerning the time to death and mortality percent, it was
found that ceical-~C and ratalk poison baits resulted in 100% kill
to the tested rat (R. norvegicusg) during 4,2 days (3-5 days range)
and 4.7 days (-7 days range), respectively. Kelerat caused 100%
mortality during 4.8 days (4~5 days range), lepit-E.and storm
caused 100 % 1ill(40-100 and 20-100 % )respectively, during longer
time equal to ©.6 (5-8 days range ) and 6.2 (5-7 days), respecti-
vely.

It was observed that ratak with low cumulative dose (5.25 mg/
kg) causged 100 % mortality to the tested rat during short time to
death equal tc 4.7 days, storm with low cumulative doge (5.63 mg/kg)
caused also 100 % kill to the tested rat but during long time o
death wqual to £.2 days, whereas kelerat with relatively high
cumulative doo: (6.67 mg/keg). On the other hand, cereal~C and
lepit-it requivcd higher cumulative dosages to cause.complete
mortality against Norway rat during 4.7 and 6.6 days, since it
required T.15 and 9.4 mg/kg body weight.
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hAvers
i } cons:
Meen poilson Xean non- kg Dox
Mean bait poison beit % s Pime 5 - @ TSem——
hats laat Concen- body consumed consumed % P mortality death )
~lltlcoagulan tration welght - SR it -
rodenticides ) = - NWWM WmnWM.”ml Bait
] (% (gnm) (gm) 7o (sm) % ¥ Range Pinal Range Megn (gm)
Kelerat : . ..
Brodifacounm 0.005 234.0 38.5 30.5 31.9 31.90 37.22 95. &0 20-100 100 = A5t 4,8 138.8
Ratak )
Difenscoun 0.005 248.4 26.1 18.6 47.8  34.10 56.80 54.60 40-100 100 3T 4.7 105.1
Storm
mﬂmunoEBHmb 0.005 234.5 26.4 18.9 31.1 22,16 39.40 63.80 20-100 100 5=7 6.2 112.6
Omu.w.mu..to :
Chlorophacinone 0005 249.8 35.7 35.7 47.0  47.00 53.90 75.95 40-100 100 3-5 4.2 142.9
L
epit.E - 246.0 19.3 12.1 33.9 21.20 42.40 56.50 40-100 100 5-8 €.6 78.5
Chlorophacinone 0.012
Sulfoquinoxaline 0,019
Table 2: EZffect of five differant enticoagulent rodenticides on A. niloticus
S Average am
5 consumed
my kg Dbody .
Meen Leaen noz- (> pmww,ﬂw.o =& pady we
poison bait poison beit < T T e
Concen- WMMW consumed consumed 2 % mortality (days) et
»:nwnom@@mnn nﬂwwpon weisnt SE=Eesttommmmem sesceneeses |. appe- pelete- Al e Beit MM.W
rodeaticides (%) RG] (gm) o (gm) < tite 1 HWHMM Bargs Pinsl Range Xeen (gm) QE.
B 0.005  323.20 19.53  12.10 28.5  17.80 68.40 £7.9 20-100 100 €-8 7.5 158.5 7.
R k ~ L
- 0.005 79.70 10.70  7.64 26.4  18.86 81.20 10.3 20-10C 100 §-7 6.8 134.2 6.
arem 0.005 88.76 16.10 10.06 24.6  15.37 67.95 ESk 206-100 100 a-a 5.4 161.3 9.
FlocouraTen .
eal-C 0.005 " .
838.90 16.70 10.70 33.4  33.40 80,30 32.1 60-100 100 7-10 8,2 120.4 6 .¢
nloreophacinone
epit-L 30.70 15.00 15.00 4,10 24,10 73.70 62,2 20-100 100G 3-5 4.4 165.4
Cnlorophecincne 0.012 19.¢
31 .4

Sulfequinoxsline ©.019 .
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1t could be concluded that ratak proved to be more effec-
tive aguinst R. norvesicus, since. it completely killed the Norway
rats with lowest cumulative dose (5.25 mg/kg body weight) during
the shertest time to death (4.7 days),

Ganerally, it could be said that all the examined anticoagu-
lant rcdenticiccs were effective killers against Rattus norvegicus,

B, Lffect of nticoagulants on Arvicanthis niloticus

lhe resu ta of the effects of. five different anticoagulant
rodenticides 1 singt the Nile rats (Aa niloticus) are recorded in
Table 2. The cwounts consumed by individual rat from diffe¢ rent
anticoagulant vere ﬁery low. These lower amounts consumed from
the poison baiis may be due to the choice effect with non-poisgon
baits in the same cages.

In relation to non-poison treatments, it was found that-the
appetile of A, alloticug was nearly good for ratak and cereal-C,
whereas 1t wuag moderate for lepit-E, kelerat and storm. On the
other hand, in relation to the choice non-poison bait y 1t was
observed that lelerat, storm and lepit-E were slightly palatable
to A. niloticu: , whereas ratalk and Bereal-C were nearly less

palatable.

With vespect to the mortality percentages and tinme to.death,

it was observed lthat the mortality pereentages against ﬁ°~niioticus
caused by lepit-E, storm, ratak and kelerat were nearly equal, it_

was within range 20-100.%, whereas cereal~C caused mortality within
range 60-100 %, On the other jhand , lepit-E caused 100 %. morta~
lity in shortest time equal to 4.4 days (3-5 days range). The :
time to death cuused by storm and ratak was 6.4 days (3-8 days)
and 6.8 days (6~7 days range )-, respectively. Kelerat caused

100 % mortality in 7.6 days (6-8 days range), whereag.cereal-C.
needed to longcr time to cause completely death to A. niloticus,

it needed 8,2 days (7-10 days range). -

Oa the other hand , the average amounts consumed from poison
bait in gramme/ky body weight indicated that-the- anticoagulant
polson baits were highly accepted by A. niloticus. However, the
average dosages cumulated inside the rat body which required to



kill the animal wepe calculated in mg active ingredient per kg
body waight,

Lt was found that ratak with the lowest cumulative doge
(67 mo ai/kg body weight) and short time to death (6,8 days)
cauged 100 % 1111 to the Nile rats- (A. niloticusg). Ceregl-~C
with tne lowes: cumulative dosage (6,02 mg a.1/kg body weight)
and th: longet periods to death (8,2 days), whereas storm with
Large cumolati o dogage (9,1 ng/kg body weight) and short time
to deaih (6.9 ays) completely killed the Nile rats (A. niloticus).
Complete killiiz was also eaused by kelerat with moderate cumulg-
tive dose (7.9, ug a.1/kg body weight) and moderate time to death
(7.6 days) whe reas 'lepit-1 caused also 100 % mortality with larg~
est cumulative dosage (19,84 mg a.1/kg body weight) and shortest
time to death (4,4 days).

It could be concluded that ratak was found to be more effec-
tive against the Hile ratg (Arvicanthis niloticus), it completely
killed the Nil: rats with lowest cumulative dosage during short
time 1o death, Also, lepil-E was very effective against A. niloti-
ceus, since it caused 100 % mortality with highest cumulative
dosage during Lhe shortest periods to death. Cereal-(C may be
needed to incraase the concentration of its formulation to decrease
the time of deuth,

Lt could be arranged the effective anticoagulant rodenticides
against A. nilolicus, in descending order according te the cumulg-

tive dose and iime of death into i ratak and/or lepit-E, kelerat,
storm and ceresl-Q,
Gonerally; it could be asaid that all the-tested anticoagu-

lants can be wied to control the Nile rats (Arvicanthis niloticus)
in the field except cereal-l (Chlorophacinone).

C -~ Effoct of 4nticoagulants on Rattus rattus

The resulls of the effect:of five different anticoagulant-
rodenticides azinst roof-rats (Rattus rattus) are recorded in.

Table , from wiich the following points could be deduced : The -
choice hetween poison and non-poison baits in.the same cage .decre-
ased the conswiption from each by roof-rats (R. rattus), So, the

amounts conswicd by individual rat from different anticoagulant




baits vere ver: low,

The roof~rats (R. rattus) showed slightly appetite to
anticospulant rodenticide baits.with relation to appetite of

non-poisoned ticatments, On the other hand, lepit- -E, storm,
kelerat and cereal-C were good palatable to R. rattus, whereas

ratak Wi JE’[( ‘L"E‘ly J.E‘un pala'table.

Concernii ~ +the mortality percentages and time to death,
it could be sa 4 hat the anticoagulant rodenticides caused 100

mortality to R. zttus within the same range 20~100 % except
ratak which caaﬁad 60 % mortality within range 20-60 %, Time

"to death by ali the tested anticoagulant were nearly caused with-
“in the same rioze.  Time to death caused by storm and cereal-C
were 5.0 and 5.5 days whereas it was 6.4 and 6.6 days in the cage
of kelerat and Lepit=li, respectively.

With reaspoct to the amounts consumed from anticoggulants
baits in gramie /g body weight and the average cumulative dosages

ingide the body of rat in milligramme sctive ingredient/kg body
weight Uhich'PE{u]Led for killing roof-rats; it was observed that
cereal-i and kelerat were more effective against R. rattus , gince
they caused 100 4 mortality with low cumulative dosages (8.3 and
8.1 mg a.i/kg body weight) during the short periods to death

(5.8 and 6.4 daya) respectively, Storm, with moderate dose

equal to 9.0 wg a,i/lg body weight, completely killed the wroof
~rate during shont time of death equal to 5.6 days. Lepit-E ,

with hichest cuaulative dogages equal to 21.5 mg a.i/kg body
weight , caused 100% mortality in 6.6 days., On the other hand,
ratal was not able at the recommended dose to kill all the_tested
roof~rats, gince il caused 60 % mortality against R, rattus during
6.3 days. Ther:afore , it could be said that R, rattus may be -
tolerant to ralt.li at the recommended dosages which gshould be incre-
ased to be killar to the roof-rats.

It could be arranged the effective anticoagulant rodenticides
against the roul~rats (R. rattus) in a descending order according

to the cumulative dose and time to death into : cereal-C , kelerat,

storm and lepit-L,



9.

Table 3: Effect of five different anticoagulant rodenticides on Rattus rattus
Avers
Yean Mean cons
poison non-poison Time to kg b
bait bait . % death o
lean e C bk % % Mortality (days)
Concen- .uoa%ﬁ 7”0 ° bait
tration weigh Weight Weight appe- palata-—
»WHMMMM%MWMMN (%) (gm) Hmwv % (gm) % tite bility Range  Final Range lean (gm)
ST 0.005 108.8 17.63 11.01 18.67 11.7 42.6 94.4 20-100 100 4-8 6.4 162.C
Brodifacoum
Ratak 5 .70 .40 16.7 68.7 46.1 20- 60 60 S5-7 6.3 131.5
Difenacoum 0,005 117.1 15.40 T.7 33.4
Storm . 20. 21.20  17.7 47.2 95.7 20-100 100 4-8 5.6 149.4
Flocoumfen 0.005 138.8 19.90 0.80 7
Cereal-C 0,005 146,.8 24,30 20,30 26,60 22.2 51.9 91.4 20-100 100 5-6 5.8 165.5
Chlorophacinone ° °
Lepit-E 20-100 100 5-7 6.6 179.4
Chloraphacinone 0.012 191.2 33.60 24.50 34.30 24.4 60.7 97.9 S .
Sulfoquinoxaline 0,019
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Ganerally, it could be concluded that gll the examined
anticoazulant rodenticidés except ratak could be used for control-
ling voof-rats (L. rattus),

Ol the oliier hand, the lethgl feeding periods (in days)
from anticoagul intey required to obtain 50 and 98 % mortalities
for different wvodents (LFPBO and LFP98) are recoreded in Table 4
and FMigures 1,7 and 3). The results indicate that the values of
LIP50 and LiPge for different rodents. LFP50 against Rattus
norvegicus werce 3.2, 3.8 , 4.6, 5.2 and 5.2 days in the case of
cereal-0, keler t, lepit-E, ratak and storm in ascgnding order,
respectively. ' ‘hen , the lethal feeding periods required to.
obtain 50 % moriality by cereal-C and kelerat against R, norvegicus
are less than that of any of the other tested rodenticides , where-

as LFPs for matsk or storm (5.2 days) are the longer followed-by
lepit-E (4.6 dayrs) , respectively, LFP98 against R, norvegicus

are s8till the @rortest in the case of cereal-C (4,0 days) and
kelerat (4.8 da s), whereas it is nearly equal in the case.of 3
storm (6.1 days), lepit-B (6.33days) and ratak (6.8 days) , respec-
tively. 5o, ke erat and cereal-C proved to be more effective
against R. norvericus,

Lethal fecding periods required to obtain 50 % mortalities
against Avvicanihis niloticus were 3.6, 4.3, 5.9, 6.0 and 6.9.
days in case of lepit-li, storm , ratak , kelerat and cereal-C,
regpectively. Tepllt-E and storm were very effective against A
niloticus because of their shortest LFP5y than that of the other
tested rodenticides., On the other hand, LFP 8 against A. niloticus
is shortest one in case of Lepit-E (4.3 days?, whereas it is longer
in case of storm (6.0 days), ratak (6.4 days), kelerat (7.2 days)
and cereal-C (8.3 days), respectively. It could be said that
Lepit-E was found to be more effective against A. niloticus . -
because of its shorter lethal feeding periods whereas cereal-C is®
less efrective hucause of its longer lethal feeding than that of.-
any of the tested rodenticides.

With respact bto R, rattus, it was .found that storm showed
ghort LlLPs0 equal to 4.9 days whereas the other tested rodenticidesgs
exhibited longer LFPBO values against R. rattus. These values were
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nearly equal for kelerat, cereal-C and lepit~E (5.1 days), where~
as it ¢ equal to 6.1 days for ratak. Concerning LIP g against
R. ratsus, it was found that there is no difference begween LFPgq
and Livgg for cereal-C, which were equal to 5.1 and 5.4 days,
regpeciively , whzreas LFP98 was more equally longer in case of
lepiteda-B (6,1 days) , storm (6.4 days) and kelerat (6.5 days),
reapectively. ifattus rattus may be become tolerant for ratak

becauge 1t was wvequired LIPgg more than ten days (Table 4 and

Piga, 1,2 and ).

7t could coacluded that cereal-C and kelerat -were more
effTective agal .8t R. norvegicus, followed by lepit~E, storm and
ratak, respectively. Lepit-E proved to be more effective agalnst
A. giloticus, vheceas cereal-C was less effective., .The tested

rodenticides vore equally effective against R. rattus, except
ratak which was required more than ten days feeding to cause
complete mortalitly against R. rattus. In other wards, the previ-
ougely menbionzd results reveals that Rattus rattus and Arvican-
this niloticus may be gained resgistance to ratak (0,005 % difena-
coum) and cereal-C (0,005 % chlorophacinone), respectively.
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