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ng/ kg (brodi facoum) to 2.0 ng/ kg (bromadiolone). In resistant rats, the
respective LD50 can be higher by a factor of 10-100. (Al data refer to

the acute omgls kidwh fraf ifdahdivfe El@ﬁ%ﬁﬁb@ uﬁa 4- HF}’d cBhRSid R AntagBhisR & 0202
fromthe group of the Sarcosporidia (phylum zoa
vitamin K and lower the prothrombin level in the blood. This reduces the

coagulability of the blood. Moreover, these compounds increase the permeability of
10 the microcapillaries. In particular, rodents are highly sensitive to these substances.

Accordingly, these derivatives are used as rodenticidal active compounds (cf., for

example, DE-OS (German Offenlegungschrift) 25 06 769, JP-A 48 023 942, CH-OS

(Swiss Offenlegurrgschrift) 481 580, Tammes PML et al. 1967 Acta Physiol.

Pharmacol. Neer. 14, 423-433, Paposci L. 1974 Beihefte Z. Angew. Zool., 155,
15 DE 2 506 769).

The acute toxicity of the active compounds of this group which are currently
marketed is from 0.2 mg/kg to 30 mg/kg (LD50 rat). For coumatetralyl, for example,
the LD50 is about 16.5 mg/kg. The acute LD50 for anticoagulants of the second
20 generation is from 0.2 mg/kg (brodifacoum) to 2.0 mg/kg (bromadiolone). In
resistant rats, the respective LD50 can be higher by a factor of 10-100. (All data refer

to the acute oral LD50 for Rattus norvegicus).

It is also known that protozoa from the group of the Sarcosporidia (phylum Protozoa,
25 class Sporozoa, sub-class Coccidia, order Eucoccidiida, sub-order Eimeriina) are
pathogenic for rodents (genera Rattus, Bandicota, Arvicanthis, Nosokia, Mus) and, at
a high enough dosage, lead to the death of the animals (Rzepczyk 1974, Intern.
I. Parasitol. 4, 447-449; Brehm, Frank 1980, Z. Parasitenkd. 62, 15-30). A parasite of
this group which is particularly pathogenic for a plurality of rat species is Sarcocystis

30 singaporensis (Zamann et al. 1975, Z. Parasitenkd. 47, 169-185).
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lung, where they multiply in the endothelial cells.

If, owing to a severe infection, there is a mass multiplication of the merozoites in the
lung, the rat falls ill during the second schizogony of the parasite around day 16 p.i.

15 and in most cases dies within a few hours.

It is possible to feed the sporocysts of these sarcosporidia to rodents, so that the latter
die as a consequence of the infection. This principle can be utilized for controlling
rodents (Wood 1985, J. Plant Protect. Trop. 2, 67-69). Rats have already been

20 controlled successfully using Sarcocystis singaporensis (Jikel et al. 1996,
J. Parasitol. 82, 280-287).

Infections of Rattus rattus and norvegicus with more than 20 000 sporocysts are
usually lethal. Up to 14 days p.i., the animals show no symptoms. Then, they very

25 rapidly become weak and die as a consequence of the infection, around day 16 p.i.

Even after 14 days p.i., sublethally infected rats show hardly any symptoms of being
ill and survive the infection without loss of vitality. Even a few days after the
infection, these animals have built up immunity to the pathogen. These animals are

30 thus insensitive to any further control with a Sarcocystis singaporensis preparation.
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It should be particularly emphasized here that even a single low dosage of
anticoagulants which are usually effective only after having been ingested more than

once is sufficient to achieve 100% mortality.

Surprisingly, the effect of an infection with Sarcocystis sporocysts is enhanced
15 synergistically by sublethal quantities of an anticoagulant. This provides a novel and

unexpected possibility for considerably more effective control of harmful rodents.

Suitable pathogenic organisms are, in principle, all protozoa from the class Sporozoa.
Particularly suitable are species from the sub-class Coccidia. Very particularly
20 suitable are representatives of the sub-order Eimeriina. By way of example, but not
by way of limitation, the species of the genus Sarcocystis, such as S. singaporensis,

may be mentioned.

Suitable synergists for an infection with Sarcosporidia in the system according to the
25 invention are, in principle, all anticoagulant rodenticidal active compounds. In this
context, reference may be made, in particular, to the anticoagulant substances, such
as the 4-hydroxycoumarin derivatives (1-phenyl-2-acetyl)-3-ethyl-4-hydroxycoumarin
("warfarine"),  3-(a-acetonyl-4-chlorobenzyl)-4-hydroxycoumarin  ("coumachlore"),
[3-(4-hydroxy-3*-coumarinyl)-3-phenyl-1-(4-bromo-4-biphenyl)-propan-1-ol ("broma-
30 diolone"),  3-(3™-paradiphenylyl-1’,2’3’4 tetrahydro- 1-naphthyl)-4-hydroxycoumarin
("difenacoum”) brodifacoum, flocoumafen and 3-(1’2’,3’4*tetrahydro-1-naphthyl)-4-
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hydr oxycounmarin ("cqumatetral yl Be t he i ndandi one derivatives, such as
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di f et hi al onebenzhydeyl kbenesandicarbagild:ant s sui table for preparing the

conpositions according to the invention which my be nentioned are the

foll ow ng 2-azacycl oal kyl met hyl -substituted benzhydryl ketones and
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pentanone, 1,1-diphenyl-3-[2-(hexahydro-1H-azepinyl)]-2-propanone,  1-(4-fluoro-

phenyl)-1-phenyl-3-(2-piperidyl)-2-propanone, 1-(4-methylthiophenyl)-1-phenyl-3-
(5,5-dimethyl-2-pyrrolidinyl)-2-propanone, 1-(p-cumenyl)-1-phenyl-3-(4-tert-butyl-2-
piperidinyl)-2-propanone, 3,3-diphenyl-1-[2-(hexahydro-1H-azepinyl]-2-butanone,
15 3-(2,4-dichlorophenyl)-3-phenyl-1-(2-piperidyl)-2-heptanone, 1,1-diphenyl-3-(5-
methyl-2-pyrrolidinyl)-2-propanone, 3,3-diphenyl-1-(2-piperidyl)-2-butanone,
a-(a-methyl-o-phenylbenzyl)-2-piperidineethanol, a-(a-ethyl-o-phenylbenzyl)-2-
pyrrolidineethanol, (2,5-dimethyl-o-phenylbenzyl)-2-piperidineethanol and
a-(diphenylmethyl)-2-(hexahydro-1H-azepine)ethanol and salts thereof, described in
20 DT-OS (German Offenlegungschrift) 2417783, and also 4-(fluorophenyl)-2-(2-
pyrrolidinyl)-acetophenone, -phenyl-2-(5,5-dimethyl-2-pyrrolidinyl)-acetophenone,
4’ [p-(trifluoromethyl)-phenyl]-2-(2-piperidyl)-acetophenone, 4-(p-butoxyphenyl)-2-(4-
tert-butyl-2-piperidyl)-acetophenone, 2’-phenoxy-2-(2-piperidyl)-acetophenone, 4(p-
fluorophenoxy)-2-(5,5-dimethyl-2-pyrrolidinyl)-acetophenone, 4*-(p-chlorophenoxy)-2-
25 (2-piperidyl)-acetophenone,  4-[m-(trifluoromethyl)-phenoxy}-2-(2-piperidyl)-aceto-
phenone, 4*-(p-butoxyphenoxy)-2-(2-pyrrolidinyl)-acetophenone, 2-(2-piperidyl)-4-
(trans-p-tolylvinylene)-acetophenone,  2-(2-hexahydro-1H-azepinyl)-4-(trans-styryl)-
acetophenone, 4-(m-methoxyphenylvinylene)-2-(2-pyrrolidinyl)-acetophenone, 2-(2-
piperidyl)-4’-[(p-methylthio)-phenylvinylene]-acetophenone, 4-(3-phenoxypropoxy)-2-
30 (2-piperidyl)-acetophenone, 4'-(4-phenylbutyl)-2-(2-piperidyl)-acetophenone, 4'-(a,a-
dimethylbenzyl)-2-(piperidyl)-acetophenone, ~4-phenethyl-2-(3,5-diethyl-2-piperidyl)-
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phenet hyl - 2 c(8ormarlyaisby lforZpropapiigi fwd ball¥Ofd} b8efeh 4o exXnktd i 6889aséd on

aceto genone, 4' - phenyl - 2- ( Z-JDgr rolidinyl)-acetophenone,

a-[ 2- Ei -ph eﬁ?‘qealé’t Wd%?gé , gels and blocks of waX and in extrudated mixtures of cereals and
formulation auxiliaries. It is furthermore possible to offer the pathogens in drink baits
based on water. The baits according to the invention are used like customary baits for
controlling harmful rodents. They can be placed in buildings and outdoors, depending
on the target species and the bait site density, at from 5 g to 500 g per bait site. They

20 can also be placed into the entrance of the burrows of the rodents to be controlled.

The dosage of the pathogens in the bait should be from 500 to 200 000 sporocysts per
gram of bait. Preference is given to concentrations of from 2000 to 50 000 sporocysts
per gram, and 10 000 sporocysts per gram are particularly preferred. Higher dosages are
25 also possible, but usually not necessary. It is possible to use both sporocysts of only one

pathogen species and mixtures of sporocysts of different pathogens.

The concentration of the anticoagulant active compounds should be from about 10% to
150% of the concentrations which are customarily used and/or registered, for example
30 as follows:

warfarin 30 - 600 ppm
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concentr at i gempbutdze anti coagul ant active conpounds shoul d be from about
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regi stered, for exanple
The parasite and anticoagulant active compound or active compound mixture can be

offered simultaneously or at different times in separate baits. However, it is also
15 possible to mix both in one bait and to control harmful rodents using this

combination bait. The combination in one bait is a particularly useful solution.

For the purpose of the invention, rodents to be controlled or harmful rodents are
rodents of the order Rodentia. Particular emphasis is given to the genera Rattus,
20 Mus, Bandicota, Nosokia and Microtus. Very particular emphasis is given to the
representatives of the genera Rartus and Bandicota, for example R. rattus,

R. norvegicus, B. bengalensis, B. indica.

By using the system according to the invention, it is possible to restrict the quantity
25 of anticoagulants and pathogenic organisms used. The concentration of the
anticoagulants in the organisms is reduced, since only a low concentration of

anticoagulant is required in the bait.

By using the system according to the invention, it is ensured, in particular, that even

30 harmful rodents which are initially only infected sublethally are killed during the
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.Preference is given to using the active conpounds in the range from 10%to
25% of the concentrations which are customarily used and/or registered. It
is possible here to 10 enploy an individual active conpound or el se a

m xture of different suitable active conpounds. The parasite and

anti coagul ant active conpound or active conpound m xture can be offered
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resistance to the combination of different mechanisms of action is considerably lower

than the probability of selection of a resistance to an individual principle of action.

The use of the system according to the invention ensures that the proportion of rats
10 surviving the control measures is lower than if only one mechanism of action is used.
In particular with respect to a control using Sarcocystis, it is to be emphasized that

fewer of the animals immunized against Sarcocystis survive the control measures.

The present invention is based on the synergistic effect of two principles of action.
15 This combination is a component of “Integrated Pest Management” with the aim of
achieving a more effective control of harmful organisms whilst using lower

quantities of active compounds, thus reducing the impact on the environment.

An experimental example is intended to illustrate the synergistic effect of the two

20 principles of action.
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during the WO 01/52654 PCT/ EP01/ 00091 -7 control neasure. To repeat the
infection of these aninmals would no | onger be possible, since they would

be imune afggmgiee first infection. It is to be enphasized that the system
according to e rnvention provides a useful 5 instrunent for resistance

managenent. The probability of the devel opnent of resistance to the

conbi nation of djfferent trreﬁﬁt%mé)rrs of action is considerably |ower than

t he probabi TRFTFeNd Bsing e ropdy rats(Rattus #oryegiayd) vi dual principl e of
action. The use of the system according to the invention ensures that the
proportion of rats 10 surviving the control neasures is lower than if only
one nebhani Siwef gmoaps ofi feral vaedverd treped twichultley savhd dosape psfcl) poratyservtr ol

usi ng Sarcogystis,. it is to pe enphasized that fewer of the aninmals

i muni zed ag@4lGPEYSTSSIEIRGES, DURG pYcopgdantsoumstetiaba and 83 themembinationnt

i nvention i h St i nci pl es of action.
15 This Com?lfEﬁ?@ﬁ%ﬁghggggﬁn%glﬁ%ﬁﬂgﬁn&{t%ﬁigvragpg:ﬁaﬂﬁggé. Managenment” with the
aimof achieving a nore effective control of harnful organisns whilst using
| ower quantjties of active conpounds, thus reduci n% the inpact on the

envi r onment EmBirieallYe rtngepnimung sapiecest dosagstfen a dethaletfect lﬁszqn&(bsnoh@yﬂs

synergpsti ¢ pef T&fhaOT TH TP of2QoRhBEP §8r Uon3SLLQT rats is 16.5 mg/kg

(Racumin, Technische Information Bayer AG)

The rats were raised under standard conditions in the laboratory. During the
experiment and the 2-week preparation, they were kept individually in cages made of
15 Makrolon. Sporocyst suspension and coumatetralyl were administered by gavage, and

during the administration the animals were anesthetized lightly using diethyl ether.

Group 1 (S): 10 000 sporocysts, in 0.5 ml of a suspension in polyethylene
glycol 300 containing 20 000 sporocysts per ml.
20 Group 2 (C): 6 mg of coumatetralyl per kg of body weight, by means of
0.06 ml of a 1% strength solution of the active compound in
polyethylene glycol 300
Group 3 (S+C): 10000 sporocysts + 6 mg of coumatetralyl/kg administered
analogously to groups 1 and 2.



. WDO'01/ 52654 PCT/ EPO1/ 00091 8 Exanple: Experinent using feral adult brown
rats (Rattus_norvegicus) 5 Three groups of feral rats were treated with the
same dosage W:}’Q}/sgﬁf‘r ocysts of Sarcocystis singaporensi ECTAEPOHE0091

~anti coagul ant coumatetralyl and 3) the conbination of sporocysts and
coumatetralyl. The nortality was determned. Enpirically, the m ninmm
sporocyst dosage for a lethal effect is-20 000 sporocysts 10 per ani nal.
The LD50 of coumatetralyl for non-resistant rats is 16.5 ng/kg (Racumn,
Techni sche Informati on Bayer AG The rats were rai sed under standard

condi tions igjofthgy! @aboratory. During the experinent and the 2-week
preparati on,_t‘ﬁ‘e'yiwere kept individually in cages nade of 15 Makr ol on.

Spor ocyst suspension and coumatetralyl were adm ni stered by gavage, and
during the admnistration the aninmals were anesthetized lightly using
diethyl ether. Goup 1 (S): 10 000 spdhe@ejﬁibts, in 0.5 M of a suspension in
pol yet hyl ene—gtycot—360——contarmmmg—26—066—sporocysts—per—nt—20 G oup 2
(©: 6 ng of counatetralyl per kg of body weight, by neans of 0.06 m of a
1% strength@,@hgg@,pn of the active conpggnd in polyetiyl ene glycol 300
Goup 3 (S+tO): 000 sporocysts + 6 ng of coumatetral yl/kg adm ni stered
anal ogousl y GroupGups 1 and 2. WO 01/ 52664 PCT/ EPO1/ 000D* 9 Mortality

Group (S+C) 6/6 100

* No hemorrhages were found



“nlet.hal / n% Group (S)0/60 G.oup (C)1/617 Goup (S+C)6/6100 * No henorrhages
wer e found 4 PCT/ EP01/ 00091 -10 Patent clains 1 conposi tion,
conpri si ng \5/?5?%%??% of at |east one species of single- cgpﬁ/EB‘gflﬁg‘ﬂles and

.at | east one anticoagul ant active conmpound. 5 2. The conposition as clai ned

in claiml, characterized in that the dosage of the sporocysts and/or the

dosage of the anticoagulant is so | ow t-hi&- t hey do not have any | et hal
effect on their own. 10 3. A conbination of two separate conpositions
conprising, as clainmed in claim 1 or 2, sporocysts or at |east one

ant i coagul anpatént ifimsise of a conposition as clainmed in claiml or 2 of the

conbi nation of two separate conpositions as clained in claim3 for

controlling harnful rodents.

1. A composition, comprising sporocysts of at least one species of single-cell

parasites and at least one anticoagulant active compound.

5
2. The composition as claimed in claim 1, characterized in that the dosage of the
sporocysts and/or the dosage of the anticoagulant is so low that they do not
have any lethal effect on their own.
10 3. A combination of two separate compositions comprising, as claimed in claim

1 or 2, sporocysts or at least one anticoagulant

4. The use of a composition as claimed in claim 1 or 2 of the combination of two

separate compositions as claimed in claim 3 for controlling harmful rodents.



