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nurbers in t Sufisientdese deads ég theanirglh ydeiath (Rreper adhelth@tn. 3P Arssitol.
10 4, 447-449; Brehm, Frank 1980, Z. Parasitenkd. 62, 15-30). A parasite from among |

this group which is especially pathogenic to several rat species is Sarcocystis

singaporensis (Zamann et al. 1975, Z. Parasitenkd. 47, 169-185).

The definite hosts of the parasites are predators or omnivores; for S. singaporensis,
15 the definite hosts are snakes, for example the reticulated python. The parasite forms
sporocysts in the gut of the definite host. These persistent stages are excreted together
with the faeces. If an intermediate host, in the case of . singaporensis for example a
rat, is infected orally with these sporocysts, sporozoites hatch in the rat’s intestines
and penetrate the intestinal wall. Via the blood circulation, these stages reach other

20 organs, where they can multiply by division (Schizogony).

Two schizogonies have been detected, the first one around day 6 post-infection and

the second around day 14-16 post-infection. The schizonts (merozoites) are found in

particularly high numbers in the lungs, where they multiply in the endothelial cells.
25 |

If severe infection results in mass multiplication of the merozoites in the lung, the rat

falls ill during the second schizogony of the parasite around day 16 post-infection

and, in most cases, dies within a few hours,
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25 If severe infection results in mass nultiplication of the nmerozoites in
the lung, the rat falls ill during the second schizogony of the parasite
around day 16 post-infection and, in nost cases, dies within a few hours.
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symptoms. Then, they weaken rapidly and die of the infection around day 16 post-

10 infection.

Sublethally infected rats show virtually no symptoms of disease, even after 14 days
post-infection, and survive the infection without loss of vitality. Only a few days after
the infection, these animals have established immunity to the pathogen. These
15 animals are now insensitive to any further control with a Sarcocystis singaporensis

product.

The sporozoites in aqueous suspension have a shelf life of up to two years without
substantial loss of pathogenicity. This suspension can be administered to rats by
20 gavage and, with appropriate dosing, has a lethal effect. However, the sporocysts do

not survive in the dry state.

To control rats, baits must be used which are eaten by the animals. Such baits with S.
singaporensis sporocysts remain pathogenic as long as they are moist. Once dried

25 out, the sporocysts very rapidly lose their pathogenicity. This is why conventional
cereal-based baits cannot be used for the effective administration of these parasites.
In the applicant’s own studies it was impossible to retain the infectivity of S.
singaporensis sporocysts in cereal-based baits. One day after mixing, these baits had
become ineffective.

30
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To control rats, baits nmust be used which are eaten _
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stops being ﬁgrfe eig tt(i) \(veith%frzgu? ra calculated amount of sporocysts since the latter settle very
rapidly in the suspension and concentrate at the bottom of the vessel. This is why
baits prepared in this manner contain an indeterminate amount of sporocysts which is
15 not distributed homogeneously. These baits dry rapidly, frequently even during

mixing. As a consequence, the sporocysts die and the bait stops being effective after

as little as a few hours.

It has now been found, surprisingly, that Sarcocystis sporocysts retain their infectivity
20 for a long time in specific gels, even though it is known from earlier studies that they
are no longer infectious on cereals, in pastes and gels such as bentonites after as little
as a few days. The fact that they survive over months in the gels described herein was
very surprising and unexpected. It is known from the literature that even highly
robust sarcosporidia from temperate climates, such as S. gigantea, are very sensitive
25 to changes in the pH and chemicals (McKenna et al., Veterinary Parasitology 1992,
45 1-16). It is therefore particularly surprising that even the pH can be varied and in
addition preservatives can be added without substantially reducing the parasite’s

chances of survival.

30 The present invention therefore makes it possible to preserve sporocysts in gels for

the later use in the control of rodents. They remain distributed homogeneously in this



as little as a few hours. It has now been found, surprisingly, that
Sarcocystis sporocysts retain their infectivity 20 for along tine in
specific gels, even though it is known fromearlier studies that they are
no | onger «infectious on cereals, in pastes and gels such as bentonites
after as little as a few days. The fact-ghat they survive over nonths in
the gels described herein was very surprising and unexpected. It is known
fromthe literature that even highly robust sarcosporidia fromtenperate
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The present invention claims inter alia the principle of preserving stages of single-

celled parasites in gels. These gels are used for controlling rodents, either alone or

15 admixed to baits.

Suitable pathogenic organisms are, in principle, all protozoa from the class Sporozoa.
Especially suitable are species from the subclass Coccidia. Very specially suitable are
representatives of the suborder Eimeriina. Examples which may be mentioned, but

20 not by limitation, are the species of the genus Sarcocystis, such as S. singaporensis.

The composition according to the invention can be incorporated into all formulas
conventionally used for the production of feed baits for rodents, for example into
cereal-based baits, into pastes, gels and wax blocks and into extruded mixtures of
25 cereals and formulation auxiliaries. It is furthermore possible to offer the pathogens
in water-based drink baits. The baits for the purposes of the invention are used like
conventional baits for controlling harmful rodents. They can be placed in enclosed
spaces and in the open, with 5 g to 500 g per bait station, depending on the target

species and the bait station density. They can also be placed in the burrow entrances

30 of the rodents to be controlled.



The present invention clains inter alia the principle of preserving stages
of single- celled parasites in gels. These gels are used for controlling
rodents, either alone or 15 adm xed to baits. Suitable pathogenic
organi sns *are, in principle, all protozoa fromthe class Sporozoa.
Especially suitable are species fromthe.subclass Coccidia. Very specially
suitable are representatives of the suborder Eineriina. Exanples which may
be nentioned, but 20 not by limtation, are the species of the genus
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preferred. H gher dosages are al so possible, but,

Harmful and other rodents to be controlled are, for the purposes of the invention,

rodents from the order Rodentia. The genera Rattus, Mus, Bandicota, Nosokia and

Microtus are particularly emphasized. The representatives of the genera Rattus and

15 Bandicota, e.g. R. rattus, R. norvegicus, B. bengalensis, B. indica, are especially to

be emphasized.

Gels for the purposes of the invention are water-based and treated with suitable
thickeners. Suitable thickeners are macromolecules such as cellulose derivatives, for
20 example hydroxypropylcellulose, hydroxyethylcellulose, methylcellulose, carboxy-
methylcellulose,  hydroxypropylmethylcellulose, hydroxyethylmethylcellulose,
hydroxyethylpropylcellulose or xanthans, alginates, polyvinyl alcohols, polyvinyl-
pyrrolidone, polyacrylic acids and their derivatives, or inorganic gellants such as
highly-dispersed silica (see, for example, Rudolf Voigt, Pharmazeutische
25 Technologie [Pharmaceutical Technology], pages 362-385, Ulstein Mosby).

Particularly suitable are cellulose derivatives and polyacrylic acids.

The water content of the gels can be varied within wide ranges, for example between
30 and 98% by weight, in partichlar between 50 and 90% by weight and very
30 especially between 70 and 80% by weight.



as arule, not required. It is possible to enploy sporocysts of only one
pat hogen 10 species or else m xtures of sporocysts of different pathogens.
Har nful and ot her rodents to be controlled are, for the purposes of the
i'nvention,” rodents fromthe order Rodentia. The genera Rattus, Mis,

Bandi cota, Nosokia and Mcrotus are partgcul arly enphasi zed. The
representatives of the genera Rattus and 15 Bandicota, e.g. R rattus, R
norvegi cus, B. bengalensis, B. indica, are especially to be enphasized.
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derivatives | i.ds. The water content of the gels can be
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varied within w ranges, 30 and 98% by weight, in
particul ar between 50 and 90% by wei ght and very 30 especially between 70
and 80% by WE( ht. 6 The pH of the gels can also be varied within w de
ranges, for g‘?FpF‘émB‘é%‘R}@‘énaCﬁPrdmg énthelventionpahé ispotoeystsOet WREPatRbiefticand 9,
especi ahly pugi: H.6 .an . Th el s can be treated wth
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example, but not by limitation.

The compositions according to the invention are prepared by mixing the components

15 in the relevant proportions. Mixing is performed mechanically, for example in stirred

vessels or other apparatuses which are suitable for this purpose.

The examples which follow are intended to illustrate the present invention, but
without imposing any limitation.
20




such as butyl hydroxyt ol uene or butyl hydroxyani sol e, tocopherol, ascorbic
aeid,* flavourings or other formulation auxiliaries. In the conpositions
according to the invention, the sporocysts of the pathogenic 10 protozoa
can al so be combined with further, including, for exanple, chem cal, active
conmpounds for rodent control. The coumarins may be nentioned here by way of
exanpl e, but not by limtation. The conpositions according to the invention
are prepared by m xing the conponents 15 in the relevant proportions.

M Xing is pergkgy .mechanically, for exanple in stirred vessels or other
appar at uses Tch are suitable for this purpose. The exanples which foll ow
are intended to illustrate the present invention, but wthout inposing any

limtation. g Exanpl e: Method 5 The used sporocysts of strain S5
(avai |l abl e at nhei m Uni versity, Parasitology Departnent) originate
froma Passage in Thailand dated 17th August 1998. A Neubauer

haemat ocyt onet er was used for counting. The gels were prepared with 1%

Car bopol5 974 The(Bad Bppokgsts BEaddiv I5 @S aildbKsdH wat er
(342 ppm). 2N NaOH was added by tltrgklbn to a jus?ﬁ§¥Lh&$?%%ﬁ%h““&0

preservat i ves>WaBReR) qrigivate fomm, »Pasegbriol THRikand et 1 9hofy tbrgglg M
et hyl, yl)). One

g 2?7{) Ib;mci " gﬂ]eggmeg %9%%88%0' %8{ \%%%gs essg CQ ggé% ge]spypremremcpcbwatid% to
b L ST o e
y tltratlon to adjust the pH. The preservatives used
10 were 0.02% of Solbrol P and 0.14% of Solbrol M (Solbrols: para-hydroxybenzoic
acid esters (methyl, ethyl, butyl)). One sample contained 20% of glycerol. 50,000
sporocysts per ml were added to all gels and the gels were mixed thoroughly in order
to achieve hqmogeneous distribution. The gels were kept in the refrigerator at

approx. 6°C and administered at the respective experimental days in accordance with

15 the experimental schedule.

All the experimental animals used were wild R. norvegicus. 14 hours prior to being
offered the sporocyst bait, the animals were starved and had ad libitum access to
water. The bait was based on crushed wheat. Each rat was given 5 g of crushed wheat
20 treated with 1 ml of gel. The rats were again offered standard feed ad libitum only
after they had eaten the Sarcocystis bait. Two rats which were observed up to 21 days
after dosing were used for each dosage. The parameters determined were the
mortality as a function of the gel formulation and the storage period. Rats which
showed severe symptoms within the period during which an effect of the pathogen
25 was expected (days 13-17) which would make survival under natural conditions

unlikely were destroyed.
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9 Patent C aims PCT/EPO1/ 05077 1. Conposition containing sporocysts of

pat hogeni c pr%ﬁfﬁ“{’# an aqueous gel. 5 2. Conposition according to Claim
1, characterized %t the aqueous gel is based on wat PCEMEPE/Gpekener

fromthe group consisting of cellulose derivatives, xanthans, al ginates,
pol yvi nyl al cohol s, polyvinylpyrrolidone, polyacrylic acids and inorganic
gellants. 10 3. Conpositions according taCains 1 and 2, characterized in
that they contain sporocysts of pathogenic protozoa at a concentration of
1000 to 10, 000,000 per mnm. 4. Conpositions according to Clains 1 and 2,
char act eri ze@aitéhtitaimd hey contain 15 between 30% and 98% of water. 5.

Conposition for controlling rodents, characterized in that it contains the
conpositions according to Clains 1 and 2 in addition to the custonary bait
sitions according to Clains 1 and 2 for the

mat eri al s. Zg 6. Ht%e of..con&? |
preparation of balCEPPYHON EFHUPHBISPOTECYstsc prtbpgeaiapratizes inz@diqlibuk bat the
conpositions are mxed with customary bait materials. 25 7. Use of
conposi tions according to Clainms 1, 2 and 5 for controlling rodents,
charact@rized. i n Chawpotitien acotRdifk ttb @AinAN € cRlrREEDel Nn 4he o Cziice]lqeto%s gel is

envi ronment . b .
ased on water and a thickener from the group consisting of cellulose

derivatives, xanthans, alginates, polyvinyl alcohols, polyvinylpyrrolidone,

polyacrylic acids and inorganic gellants.

10 3. Compositions according to Claims 1 and 2, characterized in that they contain

sporocysts of pathogenic protozoa at a concentration of 1000 to 10,000,000 per

ml.
4, Compositions according to Claims 1 and 2, characterized in that they contain
15 between 30% and 98% of water.
5. Composition for controlling rodents, characterized in that it contains the

compositions according to Claims 1 and 2 in addition to the customary bait

materials.
20
6. Use of compositions according to Claims 1 and 2 for the preparation of baits for
controlling rodents, characterized in that the compositions are mixed with
customary bait materials.
25 7. Use of compositions according to Claims 1, 2 and 5 for controlling rodents,

characterized in that the compositions are placed in the rodents’ environment.




