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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
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 Rartus norvegicus).

It is also known that protozoa from the group of the Sarcosporidia (phylum Protozoa,
class Sporozoa, sub-class Coccidia, order Eucoccidiida, sub-order Eimeriina) are
pathogenic for rodents (genera Rattus, Bandicbta; Arvicanthis, Nosokia, Mus) and, at
a high enough dosage, lead to the death .of the animals (Rzepczyk 1974, Intemn.
J. 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

singaporensis (Zamann et al. 1975, Z. Parasitenkd. 47, 169-185). Jaekel T. et al. 1999,
Intern. J. Parasito. 29, 1321-1330 and Burgstaller H. et al. 1992, J. Plant Protect. Trop. 9, 25-

41 also disclose the use of Saracocystis singaporensis for combating rodents.
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PCT/ EPO1/ 00091 2 Final hosts of the parasites are carnivores or ommivores;
in the case of S. Singaporensis, the final hosts are snakes, for exanple
the reticulated python. In the intesti2ne of the final host, the parasite
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control | ed successfully using Sarcocyst I s singaporensis (Jlikelet al. 1996,
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H, 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 iethal. 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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GB- A- 1371135 and US- A-5132321 di scl ose various rodenticidic conpositions
cont ai ni nd'ogFFgéWI coagul ant and an addi ti onal substance by neans of which
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addi tional substances are antibiotics, vitamn D derivatives or
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par i cul ar Yp-XOMEE BETATBEESend el Rlie Bt Beedidna. By

way of exajsplp8sitittstcom@hing an anticoagulant and an additional substance by means of which the

effectiveness of the anticoagulant is increased synergistically. These additional substances

are antibiotics, vitamin D derivatives or fluorotensides.

Surprisingly, the effect of an infection with Sarcocystis sporocysts is enhanced
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
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
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-pheny!-2-acetyl)-3-ethyl-4-hydroxycoumarin
("warfarine™), 3-(a-acetonyl-4-chlorobenzyl)-4-hydroxycoumarin  ("coumachlore™),
[3-(4"-hydroxy-3™-coumarinyl)-3-pheny}-1-(4*-bromo-4>biphenyl)-propan-1-ol ("broma-
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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reference may be made, in particular, to the anticoagul ant substances, such
as the 4-hydroxycoumarin derivatives -4-
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t he i ndandi A6 ‘Jf“" such as 1, 1-di phenyl - 2-acetyl -i ndan-1, 3-di one
(" dlphaC|non P- chlorophenyl-l -phenyl)-2-acetyl - indan-1, 3-di one

(" chlgrodlphaC|none ), and the hydroxy-4- benzothi opyranones, for exanple
difethialone. 5 Further anticoagul ants suitable for preparing the
conposi t i offgrtherc antioagulants t $witable nfornpreparingh theh composittonse a¢cdonding! a1 thet he
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3, 3~phenyl ﬁnﬂwk&gﬁés%aﬁ%n@s_pent anone, 1, 1-di phenyl -3-[2-(hexahydro-1H
azepi nyl )] -2-propanone, 1-(4-fluoro-
phenyl ) - 1- phenyl - 3- (2- pi peri dyl ) - 2-propanone, 1-(4-nethylthiophenyl)-1
- PRe™y 3" 1 phenyl-3-(2-piperidyl)-1-(p-tolyl)-2-propanone, 3,3-diphenyl-1-(2-pyrrolidinyl)-2-
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-butyi-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,
o-(a-methyl-o-phenylbenzyl)-2-piperidineethanol, a~(a-ethyl-a-phenylbenzyl)-2-
pyrrolidineethanol, (2,5-dimethyl-a-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,  4>-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’-fm-(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,0-
dimethylbenzyl)-2-(piperidyl)-acetophenone, phenethyl-2-(3,5-diethyl-2-piperidyl)-



(5, 5-di et hyl - 2-pyrrol idinyl) - 2-propanone, 15 JUL 2004
1- (p cunenyl ) - 1- phenyl - 3- (4-tert-butyl -2- piperidinyl)-2-propanone,
3, 3- Bi phenyl - I -[ 2- (hexahydr o- | H azepi nyl ] - 2- but anone, 15
3-(2, 4-di chl orophenyl ) - 3- phenyl - | - (2- pi peri dyl) - 2- hept anone,
1, 1- di phenyl - 3- (5- net hyl - 2- pyrrol|d|n%I)-2-propanone,

3, 34phenyl -1 - (2- pi peridyl)-2 butanone; - -a-(a-nethyl -a-phenyl benzyl)-2

pi peri di neet hanol, a-(a-ethyl-a-phenyl benzyl)-2- pyrrolidi neethanol, (

2, 5-di net hyl - a- phenylbenzyl) 2 pi peridi neet hanol and :

a- (di pheny. harIaneZ (ﬂaﬁy%df(W1ﬁﬁWﬁbﬁhm| , 2L§ hériyl-ethes pP
en

described in r man egungschrift) 83 and also 4' -

(f 1 uor ophepl;dn}'l-] Zﬂélpembmeﬂmhbldl nyt-(p-pheaoxyphemd)i2-pymrolidineethanol,  a-[4-(4-
4 h I t hyl lid t oph
PRCY ) ; biotngbBenin %Pl)%wéﬁwﬁfwﬁp&eb%‘mﬁe oo & tphenel)-phenyl-2-
but 4- t I
_phgnogyogﬁwpl peﬁ‘g'&‘ﬁI) ag Blgqglﬁe&g P:Ifﬂﬁ{rdxgylﬁ AP ARBE NS, L[3-¢4-
f I uor Ophenmmwﬁhe@]wb@nmmwu nyl ) at et ophp(Bbénzyl)-phenyl-2-
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- (p- but og?ﬂ)#ugg@xy) 2-(2-pyrrolidinyl)-acet ophenone, 2-(2-piperidyl)-4 -
(trans-p-t vinyl ene) - acet ophenone
2-(2- hexahydro 1H azepi nyl) - 4 -(trans-styryl)- acetophenone,

4. (m net hoxyphenyl vi nyl ene )-2-(2-pyrrolidinyl)-acetophenone, 2-(2-
p| peri dyl ) Especjally, bmtnhyby wiay Jof pestriojion] the [actine] compoundpofctho diast generation,
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- phenyl - rroljdin acet ophen [ 2- (2- phenyl - et hoxy)
phenyl ] - 2- éﬁbg Eﬂsﬁ'é’Bt“ﬁ‘\éﬁ')bﬁes SP"é"? Bﬁ@ﬁw’yﬂﬁéﬁ?ﬂ' gsﬁﬁ%r‘:&'ﬂ P%I‘Pﬂéé?‘ﬁ‘aﬁol ,
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phenoxybut axad)in plepariig]foctt iitp €t iréente fonadamble in bald Based 3n ¢red)§ M ydsted,-gelzeny! -
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 § g to 500 g per bait site. They 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
also possible, but usually not necesséry. It is possible to use both sporocysts of only one
pathogen species and mixtures of sporocysts of different pathogens.

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

warfarin 30 - 600 ppm
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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
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 Rartus,
Mus, Bandicota, Nosokia and Microtus. Very particular emphasis is given to the
representatives of the genera Rarus 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 of
anticoagulants and pathogenic organisms used. The concentration of the anticoagulants in the
organisms is reduced, since only a low concentration of anticoagulants is required in the bait.
The dosage of the sporocysts and/or the dosage of the anticoagulant in the sporocyte and

anticoagulant composition are so low that they do not have any lethal effect on their own.

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

harmful ro_dents which are initially only infected sublethally are killed during the
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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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Empirically, the minimum sporocyst dosage for a lethal effect is 20 000 sporocysts
10 per animal. The LD50 of coumatetralyl for non-resistant 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.
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* No hemorrhages were found



‘No henorrhages were found WO 01152654 - 10 Patent claims i 1. 5 2.

PCT/ EP%&’&?@‘S@COWOSI tion, conprising sporocysts of at |east oﬁe5 JUL 2004
sp.em ‘es of parasites and at | east one anti Wll ve

conpound. The conposition as claimed in claim1, characterized in that the
dosage of the sporocysts and/or the dosage of the anticoagulant is so | ow
that they do not have any lethal effet®-on their own. A conbination of two
separate conpositions conprising, as clained in claim 1 or 2, sporocysts
or at |east one anticoagul ant The use of a conposition as clainmed in claim

1 or 2 of ¢ Lpation of two separate conpositions as clainmed in claim
3 for cont rnful rodents, 15 JUL 2004
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.



