
PESTICIDES CONTAINING A BICYCLIC BISAMIDE STRUCTURE
The present invention relates to bicyclic bisamide
derivatives, to processes for their preparation, to
compositions comprising those compounds, and to their
use for controlling insects or representatives of the
order Acarina. Bisamide derivatives with insecticidal
action are known and described, for example, in US
2003/0229050 and WO 2005/085234. There have now been
found novel bicyclic bisamide derivatives with
pesticidal properties. The present invention
accordingly relates to compounds of formula I wherein
Gi, G2, G3 and G4 form together with the two carbon
atoms to which G1 and G4 are attached, an aromatic
ring system; wherein G1 is nitrogen, sulfur, oxygen, a
direct bond or C-R 5 ; G2 is nitrogen, sulfur, oxygen,
a direct bond or C-R 5t,; G3 is nitrogen, sulfur,
oxygen, a direct bond or C-R5c; G4 is nitrogen,
sulfur, oxygen, a direct bond or C-R 5CJ ; with the
provisos that a) at least one substituent G represents
nitrogen, sulfur or oxygen, b) not more than 1
substituent G can at the same time form a direct bond,
c) not more than 2 substituents G can be oxygen or
sulfur, and d) 2 substituents G as oxygen and/or
sulfur are separated by at least one carbon atom; each
of R1a > R1 R a, Rsb, Rsc, and R5d which may be the
same or different, represents hydrogen, halogen,
nitro, cyano, hydroxy, CHO, CrC 6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C3- C6cycloalkyl, CrC 6haloalkyl,
C2-C6haloalkenyl, C2-C6haloalkynyl,
QrCehalocycloalkyl, C1- C4alkoxy, C1-C4alkoxy-C
1-C4alkoxy-C 1-C4alkyl, d-C 4haloalkoxy,
C1-C4alkylthio, C1- C4haloalkylthio,
d-dhaloalkylsulfinyl, d-C 4haloalkylsulfonyl, Cr
C4alkylsulfinyl, C1-C4alkylsulfonyl, CrC
4alkylsulfonyl-Ci-C 4alkyl,
d-dalkylsulfoximino-d-dalkyl, C1- C4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, CrC
6alkyl-C3-C6cycloalkylamino, C2- C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2-C6alkylaminocarbonyl,
Cs-Cedialkylaminocarbonyl, C2-C6alkoxycarbonyloxy, C C
alkylaminocarbonyloxy, Cs-C dialkylaminocarbonyloxy,
C1- C4alkoxyimino-CrC 4alkyl, C3-C6trialkylsilyl,
phenyl, benzyl or phenoxy; or phenyl, benzyl or
phenoxy mono-, di- or trisubstituted by halogen,
cyano, nitro, halogen, Ci-C 6alkyl, C2- C alkenyl,
C2-C6alkynyl, C3-C6cycloalkyl, CrC 6haloalkyl,
C2-C6haloalkenyl, C2-C6haloalkynyl, Ca-C
halocycloalkyl, C1-C aIkOXy, d-C 4haloalkoxy, - 4 Ik l
hJo, C1-C4haloalkylthio, C1- C4alkylsulfinyl,
C1-C4alkylsulfonyl, d-C 4alkylamino,
C2-C4dialkylamino, C3-C6cycloalkylamino, Ci-C 6alkyl-C
3-C6cycloalkylamino, C2-C4alkylcarbonyl,
C2-C6alkoxycarbonyl, C2- C6alkylaminocarbonyl,
Cs-Cedialkylaminocarbonyl, C2-C6alkoxycarbonyloxy, C2-
Cealkylaminocarbonyloxy, Ca-Cedialkylaminocarbonyloxy
or C3-C6trialkylsilyl; each of R2 and R3, which may be
the same or different, represents hydrogen, Ci-C
6alkyl, C2- C6alkenyl, C2-C6alkynyl or
C3-C8cycloalkyl; or Ci-C 6alkyl, C2-C6alkenyl,
C2-C6alkynyl or C3- Cbcycloalkyl substituted by one or
more substituents selected from halogen nitro, cyano,
hydroxy, C1-C4SIkOXy, C1-C4haloalkoxy, CrC 4alkylthio,
C1-C4haloalkylthio, C1-C4alkylsulfinyl,
d^alkylsulfony^ d^alkylamino, C2-C4dialkylamino,
C3-C6cycloalkylamino and C1- C6alkyl-C
3-C6cycloalkylamino; D is 2-pyridyl, 3-pyridyl or
4-pyridyl; or phenyl, 2-pyridyl, 3-pyridyl or
4-pyridyl mono-, di- or trisubstituted by d-C alkyl,
C3-C6cycloalkyl, CrC haloalkyl, halogen, cyano, -
48IkOXy, C1- C4haloalkoxy, CrC 4alkylthio,
C1-C4haloalkylthio, C1-C4alkylsulfinyl, d-C
4alkylsulfonyl, C1- C4haloalkylsulfinyl or d-C
4haloalkylsulfonyl;or D is additionally phenyl if Z1
is sulfur; R4, R4' , Rio, Ri7, and R19 independently
from each other, are hydrogen, d-C 6alkyl, C3-
C6cycloalkyl, d-C 6haloalkyl, halogen, cyano, C1-C
aIkOXy, d-C 4haloalkoxy, C2- C4alkoxycarbonyl, CrC
4alkylthio, d-C 4haloalkylthio, C1-C4alkylsulf inyl,
CrC 4alkylsulfonyl, Cr C4haloalkylsulfinyl or d-C
4haloalkylsulfonyl; R5. Re. Re, R11 . R12, Ri5. R16and
R18 independently from each other, are d-C 6alkyl, or
C1- C6alkyl mono-, di- or trisubstituted by halogen,
cyano, nitro, hydroxy, CrC 4alkoxy, C2-
C4alkoxycarbonyl, Ci-C 4alkylthio, C1-C4alkylsulfinyl,
d-C 4alkylsulfonyl, d-C 4alkylamino, C2-
C4dialkylamino or C3-C6cycloalkylamino; or are phenyl,
2-pyridyl, 3-pyridyl, 4-pyridyl; or are phenyl,
2-pyridyl, 3-pyridyl or 4-pyridyl mono-, di- or
trisubstituted by CrC 6alkyl, C3- C6cycloalkyl, CrC
6haloalkyl, halogen, cyano, C1-C4BIkOXy, CrC
4haloalkoxy, CrC 4alkylthio, CrC 4haloalkylthio, CrC
4alkylsulfinyl, d-C 4alkylsulfonyl, d-C
4haloalkylsulfinyl or C1- C4haloalkylsulfonyl; R7, R9,
R13 and R14 independently from each other, are
hydrogen, d-C 6alkyl, d-C 6haloalkyl, C2-C6alkenyl,
C2-C6haloalkenyl, C3-C6alkenyl or C3-C6haloalkenyl;
R20 is hydrogen, Ci-C balkyl, C2-C6alkenyl,
C2-C6alkynyl, or C3-C6cycloalkyl; or is d-C 6alkyl,
C2-C6 alkenyl, C2-C6 alkynyl or C3-C6 cycloalkyl
substituted with one, two or three substituents
selected from the group consisting of halogen, cyano,
nitro, hydroxy, d-C 4alkyl, d-C 4alkoxy, d-C
4haloalkoxy, d-C 4alkylthio, d-C 4alkylsulfinyl, d-C
4alkylsulfonyl, C1- C4alkylsulfoximino, C2-C6
alkoxycarbonyl, C2-C6 alkylcarbonyl,
C2-C6trialkylsilyl, benzyl, phenoxy and a three- to
ten-membered, monocyclic or fused bicyclic ring system
which may be aromatic, partially saturated or fully
saturated, wherein the six-membered aromatic ring
system contains at least one heteroatom selected from
the group consisting of oxygen, nitro and sulfur; it
being possible for said benzyl, phenoxy and three- to
ten-membered, monocyclic or fused bicyclic ring system
in turn to be substituted by one to three substituents
independently selected from the group consisting of
d-C 4alkyl, C2-C4alkenyl, C2-C4alkynyl,
C3-C6cycloalkyl, d-C 4haloalkyl, C2-C4haloalkenyl,
C2-C4haloalkynyl, C2-C6halocycloalkyl, halogen, cyano,
nitro, d-C 4alkoxy, d-C 4haloalkoxy, d-C 4alkylthio,
d-C 4alkylsulfinyl, C1- C4alkylsulfonyl, d-C
4alkylsulfoximino, d-C 4alkylamino, C2-C6dialkylamino,
C3- Cecycloalkylamino, d-C 4alkyl-C
3-C6cycloalkylamino, C2-C4alkylcarbonyl, C2-
C6alkoxycarbonyl, C2-C6alkylaminocarbonyl, C2-C8
dialkylaminocarbonyl and C2-C6 trialkylsilyl; it being
possible for said three- to ten-membered, monocyclic
or fused bicyclic ring system to be spiro-bonded to
the C3-C6cycloalkyl group;or R20 is Ci-C 4alkoxy, Ci-C
4alkylamino, C2-C8dialkylamino, C2-Ce cycloalkylamino,
C2- C6alkoxycarbonyl or C2-C6alkylcarbonyl; or R20 is
3-oxetanyl, 3-thietanyl, 1-oxo-3-thietanyl,
1,1-dioxo-3-thietanyl, 1-imino-1-oxo-3- thietanyl,
3-azetdinyl, each optionally substituted with one to
five substituents independently selected from Ci-C 4
alkyl, C1-C4 haloalkyl, halogen, cyano;each of Zi and
Z2, which may be the same or different, represents
oxygen or sulfur; and agronomically acceptable
salts/isomers/enantiomers/tautomers/N-oxides of those
compounds. Compounds I which have at least one basic
centre can form, for example, acid addition salts, for
example with strong inorganic acids such as mineral
acids, for example perchloric acid, sulfuric acid,
nitric acid, nitrose acid, a phosphorus acid or a
hydrohalic acid, with strong organic carboxylic acids,
such as d-C 4alkanecarboxylic acids which are
unsubstituted or substituted, for example by halogen,
for example acetic acid, such as saturated or
unsaturated dicarboxylic acids, for example oxalic
acid, malonic acid, succinic acid, maleic acid,
fumaric acid or phthalic acid, such as
hydroxycarboxylic acids, for example ascorbic acid,
lactic acid, malic acid, tartaric acid or citric acid,
or such as benzoic acid, or with orga nic sulfonic
acids, such as CrC 4alkane- or arylsulfonic acids
which are unsubstituted or substituted, for example by
halogen, for example methane- or p-toluenesulfonic
acid. Com pounds I which have at least one acidic
group can form, for example, salts with bases, for
example mineral salts such as alkali metal or alkaline
earth metal salts, for example sodium, potassium or
magnesium salts, or salts with ammonia or an organic
amine, such as morpholine, piperidine, pyrrolidine, a
mono-, di- or tri-lower-alkylamine, for example
ethyl-, die thyl-, triethyl- or dimethylpropylamine,
or a mono-, di- or trihydroxy-lower-alkylamine, for
example mono-, di- or triethanolamine. Where
appropriate, the corresponding internal salts can
furthermore be formed. Preferred within the scope of
the invention are agrochemically advantageous salts;
however, the invention also encompasses salts which
have disadvan tage for agrochemical use, for example
salts which are toxic to bees or fish, and which are
employed, for example, for the isolation or
purification of free compounds I or agrochemically
utilizable salts thereof. Owing to the close
relationship between the compounds I in free form and
in the form of their salts, for the purposes of the
invention the free compounds I or their salts
hereinabove and hereinbelow are respectively to be
understood as including, where appropriate, the
corresponding salts or the free compounds I. The same
applies analogouslyto tautomers of compounds I and
salts thereof. In general, the free form is preferred
in each case. The alkyl groups occurring in the
definitions of the substituents can be straight-chain
or branched and are, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, pentyl and hexyl and their branched
isomers. Alkoxy, alkenyl and alkynyl radicals are
derived from the alkyl radicals mentioned. The alkenyl
and alkynyl groups can be mono- or polyunsaturated.
Halogen is generally fluorine, chlorine, bromine or
iodine. This also applies, correspondingly, to halogen
in combination with other meanings, such as haloalkyl
or halophenyl. Haloalkyl groups preferably have a
chain length of from 1 to 6 carbon atoms. Haloalkyl
is, for example, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl, 



trichloromethyl, 2,2,2-trifluoroethyl, 2-fluoroethyl,
2-chloroethyl, pentafluoroethyl, 1,1-difluoro-
2,2,2-trichloroethyl, 2,2,3,3-tetrafluoroethyl and
2,2,2-trichloroethyl; preferably trichloro methyl,
difluorochloromethyl, difluoromethyl, trifluoromethyl
and dichlorofluoromethyl. Suitable haloalkenyl groups
are alkenyl groups which are mono- or polysubstituted
by halogen, halogen being fluorine, chlorine, bromine
and iodine and in particular fluorine and chlorine,
for example 2,2-difluoro-1-methylvinyl,
3-fluoropropenyl, 3-chloropropenyl, 3-bromopropenyl,
2,3,3-trifluoropropenyl, 2,3,3-trichloropropenyl and
4,4,4-trifluorobut-2-en- 1-yl. Among the C3-C2oalkenyl
groups which are mono-, di- or trisubstituted by
halogen, preference is given to those having a chain
length of from 3 to 5 carbon atoms. Suitable
haloalkynyl groups are, for example, alkynyl groups
which are mono- or polysubstituted by halogen, halogen
being bromine, iodine and in particular fluorine and
chlorine, for example 3-fluoropropynyl,
3-chloropropynyl, 3-bromopropynyl,
3,3,3-trifluoropropynyl and
4,4,4-trifluorobut-2-yn-1-yl. Among the alkynyl groups
which are mono- or polysubstituted by halogen,
preference is given to those having a chain length of
from 3 to 5 carbon atoms. Alkoxy groups preferably
have a preferred chain length of from 1 to 6 carbon
atoms. Alkoxy is, for example, methoxy, ethoxy,
propoxy, i-propoxy, n-butoxy, isobutoxy, sec-butoxy
andtert-butoxy and also the isomeric pentyloxy and
hexyloxy radicals; preferably methoxy and ethoxy.
Alkoxycarbonyl is, for example, methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
n-butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl or tertbutoxycarbonyl; preferably
methoxycarbonyl or ethoxycarbonyl. Haloalkoxy groups
preferably have a chain length of from 1 to 6 carbon
atoms. Haloalkoxy is, for example, fluoromethoxy,
difluoromethoxy, trifluoromethoxy,
2,2,2-trifluoroethoxy, 1,1 ,2,2- tetrafluoroethoxy,
2-fluoroethoxy, 2-chloroethoxy, 2,2-difluoroethoxy and
2,2,2- trichloroethoxy; preferably difluoromethoxy,
2-chloroethoxy and trifluoromethoxy. Alkylthio groups
preferably have a chain length of from 1 to 6 carbon
atoms. Alkylthio is, for example, methylthio,
ethylthio, propylthio, isopropylthio, n-butylthio,
isobutylthio, sec-butylthio or tertbutylthio,
preferably methylthio and ethylthio. Alkylsulfinyl is,
for example, methylsulfinyl, ethylsulfinyl,
propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl,
isobutylsulfinyl, sec-butylsulfinyl,
tert-butylsulfinyl; preferably methylsulfinyl and
ethylsulfinyl. Alkylsulfonyl is, for example,
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl,
sec-butylsulfonyl or tert-butylsulfonyl; preferably
methylsulfonyl or ethylsulfonyl. Alkylamino is, for
example, methylamino, ethylamino, n-propylamino,
isopropylamino or the isomeric butylamines.
Dialkylamino is, for example, dimethylamino,
methylethylamino, diethylamino, n-propylmethylamino,
dibutylamino and diisopropylamino. Preference is given
to alkylamino groups having a chain length of from 1
to 4 carbon atoms. Alkoxyalkyl groups preferably have
a chain length of 1 to 6 carbon atoms. Alkoxyalkyl is,
for example, methoxymethyl, methoxyethyl,
ethoxymethyl, ethoxyethyl, npropoxymethyl,
n-propoxyethyl, isopropoxymethyl or isopropoxyethyl.
Alkylthioalkyl groups preferably have from 1 to 8
carbon atoms. Alkylthioalkyl is, for example,
methylthiomethyl, methylthioethyl, ethylthiomethyl,
ethylthioethyl, n-propylthiomethyl, npropylthioethyl,
isopropylthiomethyl, isopropylthioethyl,
butylthiomethyl, butylthioethyl or butylthiobutyl.The
cycloalkyl groups preferably have from 3 to 6 ring
carbon atoms, for example cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. Phenyl, also as part of a
substituent such as phenoxy, benzyl, benzyloxy,
benzoyl, phenylthio, phenylalkyl, phenoxyalkyl, may be
substituted. In this case, the substituents can be in
ortho, meta and/or para position. The preferred
substituent positions are the ortho and para positions
to the ring attachment point. According to the present
invention, a three- to ten-membered monocyclic or
fused bicyclic ring system which may be aromatic,
partially saturated or fully saturated is, depending
of the number of ring members, for example, selected
from the group consisting of cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, where said cycloalkylgroups
for their part may be preferably unsubstituted or
substituted by d-C 6alkyl or halogen, or is naphthyl
or the following heterocyclic groups: pyrrolyl;
pyridyl; pyrazolyl; pyrimidyl; pyrazinyl; imidazolyl;
thiadiazolyl; quinazolinyl; furyl; oxadiazolyl;
indolizinyl; pyranyl; isobenzofuranyl; thienyl;
naphthyridinyl; (1-methyl-1 H-pyrazol-3-yl)-;
(1-ethyl-1H-pyrazol-3-yl)-; (1-propyl-1 H-pyrazol-
3-yl)-; (1H-pyrazol-3-yl)-;
(1,5-dimethyl-1H-pyrazol-3-yl)-; (4-chloro-1 -methyl-
1H-pyrazol-3- yl)-; ( 1 H-pyrazol-1-yl)-; (3-methyl-1
H-pyrazol-1-yl)-; (3,5-dimethyl-1 H-pyrazol-1-yl)-;
(3- isoxazolyl)-; (5-methyl-3-isoxazolyl)-;
(3-methyl-5-isoxazolyl)-; (5-isoxazolyl)-;
(1H-pyrrol-2- yl)-; (1-methyl-1 H-pyrrol-2-yl)-; (
1H-pyrrol-1-yl)-; (1-methyl-1 H-pyrrol-3-yl)-;
(2-furanyl)-; (5- methyl-2-furanyl)-; (3-furanyl)-;
(5-methyl-2-thienyl)-; (2-thienyl)-; (3-thienyl)-; (
1-methyl-1 Himidazol- 2-yl)-; ( 1H-imidazol-2-yl)-;
(1-methyl-1 H- imidazol-4-yl)-; (1- methyl-1
H-imidazol-5- yl)-; (4-methyl-2-oxazolyl)-;
(5-methyl-2-oxazolyl)-; (2-oxazolyl)-;
(2-methyl-5-oxazolyl)-; (2- methyl-4-oxazolyl)-;
(4-methyl-2-thiazolyl)-; (5-methyl-2-thiazolyl)-;
(2-thiazolyl)-; (2-methyl-5- thiazolyl)-;
(2-methyl-4-thiazolyl)-; (3-methyl-4-isothiazolyl)-;
(3-methyl-5-isothiazolyl)-; (5-
methyl-3-isothiazolyl)-; ( 1-methyl-1 H-1
,2,3-triazol-4-yl)-; (2-methyl-2H-1
,2,3-triazol-4-yl)-; (4- methyl-2H-1
,2,3-triazol-2-yl)-; ( 1-methyl-1 H-1
,2,4-triazol-3-yl)-; ( 1 ,5-dimethyl-1 H-1
,2,4-triazol3-yl)-; (3-methyl-1 H-1 ,2,4-triazol-i
-yl)-; (5-methyl-1 H-1 ,2,4-triazol-1 -yl)-;
(4,5-dimethyl-4H- 1,2,4-triazol-3-yl)-; (4-methyl-4H-1
,2,4-triazol-3-yl)-; (4H-1 ,2,4-triazol-4-yl)-;
(5-methyl-1 ,2,3- oxadiazol-4-yl)-; ( 1
,2,3-oxadiazol-4-yl)-; (3-methyl-1
,2,4-oxadiazol-5-yl)-; (5-methyl-1 ,2,4-
oxadiazol-3-yl)-; (4-methyl-3-furazanyl)-;
(3-furazanyl)-; (5-methyl-1 ,2,4-oxadiazol-2-yl)-; (5-
methyl-1 ,2,3-thiadiazol-4-yl)-; (
1,2,3-thiadiazol-4-yl)-; (3-methyl-1
,2,4-thiadiazol-5-yl)-; (5- methyl-1
,2,4-thiadiazol-3-yl)-; (4-methyl-1
,2,5-thiadiazol-3-yl)-; (5-methyl-1 ,3,4-thiadiazol-2-
yl)-; (1-methyl-1H-tetrazol-5-yl)-;
(1H-tetrazol-5-yl)-; (5-methyl-1H-tetrazol-1-yl)-;
(2-methyl- 2H-tetrazol-5-yl)-;
(2-ethyl-2H-tetrazol-5-yl)-;
(5-methyl-2H-tetrazol-2-yl)-; (2H-tetrazol-2-yl)-;
(2-pyridyl)-; (6-methyl-2-pyridyl)-; (4-pyridyl)-;
(3-pyridyl)-; (6-methyl-3-pyridazinyl)-; (5-
methyl-3-pyridazinyl)-; (3-pyridazinyl)-;
(4,6-dimethyl-2-pyrimidinyl)-;
(4-methyl-2-pyrimidinyl)- ; (2-pyrimidinyl)-;
(2-methyl-4-pyrimidinyl)-; (2-chloro-4-pyrimidinyl)-;
(2,6-dimethyl-4- pyrimidinyl)-; (4-pyrimidinyl)-;
(2-methyl-5-pyrimidinyl)-; (6-methyl-2-pyrazinyl)-;
(2-pyrazinyl)-; (4,6-dimethyl-1 ,3,5-triazin-2-yl)-;
(4,6-dichloro-i ,3,5-triazin-2-yi)-; (
1,3,5-triazin-2-yl)-; (4- methyl-1
,3,5-triazin-2-yl)-; (3-methyl-1 ,2,4-triazin-5-yl)-;
(3-methyl-1 ,2,4-triazin-6-yl)-;and wherein each R26
is methyl, each R27 and each R28 are independently
hydrogen, d-C 3alkyl, Ci-C 3alkoxy, d-C 3alkylthio or
trifluoromethyl, X4 is oxygen or sulfur and r is 1, 2,
3 or 4. Examples for a three- to ten-membered,
monocyclic or fused bicyclic ring system which is
spiro-bonded to the C3-C6cycloalkyl group of the
substituent R20 are CH Where no free valency is
indicated in those definitions, for example as in  ,
the linkage site is located at the carbon atom
labelled "CH" or in a case such as, for example, at
the bonding site indicated at the bottom left.
Preferably Z1 and/or Z2 is oxygen. Preferably R4 is
hydrogen. Further compounds of formula I are
preferred, wherein R2 and/or R3 is hydrogen. R20 is
preferably hydrogen, methyl, ethyl, i-propyl,
tert.-butyl, CH2-C3H5, C(CH2CH2)-C3H5, C(CH3)2CH2SCH3,
C(CH3)2CH2S(O)CH3, C(CH 3 2CH2S(O) 2CH3 1CH2CN,
CH(CH3)CH3SCH3, CH(CH3)CH3S(O)CH3 or
CH(CH3)CH3S(O)2CH3, 3-methyl-thietan-3-yl,
1-oxo-3-methylthietan- 3-yl or
1,1-dioxo-3-methyl-thietan-3-yl, in particular
hydrogen, methyl, ethyl, i-propyl, tert.-butyl,
CH2-C3H5, C(CH2CH2)-C3H5 > C(CH3)2CH2SCH3,
C(CH3)2CH2S(O)CH3, C(CHa)2CH2S(O)2CH3 1CH2CN,
CH(CH3)CH3SCH3, CH(CH3)CH3S(O)CH3 or
CH(CH3)CH3S(O)2CH3.Special emphasis should also be
given to compounds of formula I wherein D is a group
Di, wherein R5 is 2-pyridyl which can be substituted
by halogen, preferably which is monosubstituted by
chloro at the 3-position of the pyridine ring and R4
is halogen preferably chloro or bromo, d-C 6haloalkyl,
Ci-C 4haloalkoxy most preferably OCF 2H or 2,2,2-
trifluoroethoxy, preferably d-C 6haloalkyl, most
preferably trifluoromethyl. Special mention should be
made of compounds of formula I wherein each of Ri a,
Rib, Rsa> Rsb. R50 and R5d which may be the same or
different, represents hydrogen, halogen, cyano,
hydroxy, CHO, d-Cealkyl, C3-C6cycloalkyl, d-C
6haloalkyl, C1- C4alkoxy, C1-C4alkoxy-C 1-C4alkoxy-C
1-dalkyl, Ci-C 4alkylthio, d-C 4alkylsulfinyl, C1-
C4alkylsulfonyl, d-C 4alkylsulfonyl-C 1-C4alkyl, d-C
4alkylsulfoximino-Ci-C 4alkyl, C2- C4dialkylamino or
d-C 4alkoxyimino-C 1-C4alkyl. An outstanding group of
compounds of formula I is represented by the formula
Ib wherein Gi, G2, G3 and G4 have the meaning as given
for formula I above; R1Oi is halogen, haloalkyl,
haloalkoxy, alkoxy, especially difluoromethyl,
trifluoromethyl, chlorine, bromine, OCF2H O-CH 2-CF3
or OCH3, in particular halogen, haloalkyl, haloalkoxy,
especially trifluoromethyl, chlorine, bromine, OCF2H
or 0-CH 2-CF 3; R102 is halogen, d-C 6-alkyl,
C2-C6-alkynyl, cyano, especially methyl, ethynyl,
chlorine or bromine; in particular halogen, d-C
6-alkyl, especially methyl, chlorine or bromine; and
R103 is methyl, ethyl, i-propyl, tert.-butyl,
CH2-C3H5, C(CH 2CH2)-C3H5, C(CHg)2CH2SCH3,
C(CHa)2CH2S(O)CH 3 or C(CH 3 2CH2S(O) 2CH3, CH2CN,
CH(CH 3)CH3SCH3, CH(CH 3)CH3S(O)CH 3 Or CH(CH
3)CH3S(O) 2CH3, 3-methyl-thietan-3-yl,
1-oxo-3-methylthietan- 3-yl or
1,1-dioxo-3-methyl-thietan-3-yl; in particular methyl,
ethyl, i-propyl, tert.-butyl, 



CH2-C3H5, C(CH 2CH2)-C 3H5, C(CH 3 2CH2SCH3, C(CH 3
2CH2S(O)CH 3 orC(CHg)2CH2S(O)2CH3, CH2CN,
CH(CH3)CH3SCH3, CH(CH3)CH3S(O)CH3 or
CH(CH3)CH3S(O)2CH3. Especially preferred compounds of
formula I are represented by the following formulae:
(Ic) Indazoles (Id) Benzoimidazoles (Ie) Indoles and
(If) Quinolines, in particular formula (Ic); wherein
R1J s preferably hydrogen, CrC 4alkyl, C2-C4alkynyl,
halogen or cyano; R20 is preferably hydrogen, d-C
6alkyl, d-Cealkylthio-d-Cealkyl, d-C 6alkylsulfonyl-d-
C6alkyl, d-Cealkylsulfinyl-d-Cealkyl, thiethan-3-yl,
thiethan-3-yl substituted by d-C 4alkyl, preferably
3-methyl-thietan-3-yl, particular hydrogen, Ci-C
6alkyl, d-C alkylthio-d-C alkyl, d-Cealkylsulfonyl-d-C
alkyl, C1- C6alkylsulfinyl-Ci-C 6alkyl, R10O is
preferably halogen, d-C alkyl, d-C 6haloalkyl, d-C
6alkoxy or d-C 6haloalkoxy; in particular halogen, d-C
6alkyl, Cr C6haloalkyl or d-C 6haloalkoxy; R1C is
hydrogen, CH3, CH2CH3, OCH3, SCH3, Cl, O, NH2, Br,
NHCH3 or N(CH3)2; R1d is hydrogen or CH3; in
particular CH3; and R1e is hydrogen, halogen or CH3;
preferably hydrogen. Further preferred embodiments of
the present invention are the embodiments E 1 to E99,
which are defined as compounds of formula I which are
represented by one formula selected from the group
consisting of the formulae T 1 to T99 as described
below,wherein in formulae T 1 to T99 R1a is preferably
hydrogen, d-C 4alkyl, C2-C4alkynyl, halogen or cyano;
in particular chloro or methyl; R20 is preferably
hydrogen, CrC 6alkyl, d-Cealkylthio-d-Cealkyl, CrC
6alkylsulfonyl-Cr C6alkyl,
d-Cealkylsulfinyl-d-Cealkyl, thiethan-3-yl,
thiethan-3-yl substituted by Cr C4alkyl, preferably
3-methyl-thietan-3-yl, particular hydrogen,
C1-C6SlKyI, d-Cealkylthio-d-C alkyl, d-C
alKylsulfonyl-CrC alkyl, C1-
Cealkylsulfinyl-d-Cealkyl, , , or , especially
isopropyl; and R100 is preferably halogen, CrCealkyl,
d-C 6haloalkyl, d-C 6alkoxy or d-C 6haloalkoxy; in
particular halogen, d-C 6alkyl, d-C 6haloalkyl or d-C
6haloalkoxy; in particular trifluorormethyl,
difluoromethyl, methoxy, bromo, chloro or 1,1
,1-trifluoroethoxy. For example, embodiment E 1 is
represented by the compounds of formula T 1 wherein
R1a is preferably hydrogen, d-C 4alkyl, C2-C4alkynyl,
halogen or cyano; in particular chloro or methyl; R20
is preferably hydrogen, CrCealkyl,
d-Cealkylthio-d-Cealkyl, CrC 6alkylsulfonyl-Cr
C6alkyl, d-Cealkylsulfinyl-d-Cealkyl, thiethan-3-yl,
thiethan-3-yl substituted by d-C 4alkyl, preferably
3-methyl-thietan-3-yl,particular hydrogen, Ci-C
6alkyl, d-C alkylthio-d-C alkyl, d-Cealkylsulfonyl-d-C
alkyl, C1- Cealkylsulfinyl-d-Cealkyl, , especially
isopropyl; and R10O is preferably halogen, d-C 6alkyl,
d-C 6haloalkyl, Ci-C6alkoxy or d-C 6haloalkoxy; in
particular halogen, d-C 6alkyl, d-C 6haloalkyl or d-C
6haloalkoxy; in particular trifluorormethyl,
difluoromethyl, methoxy, bromo, chloro or 1,1
,1-trifluoroethoxy. Embodiments E2 to E99 are defined
accordingly. The process according to the invention
for preparing compounds of the formula I is carried
out analogously to known processes, for example as
described in described, for example, in US
2003/0229050 and WO 2005/085234. The general
preparation of the compounds of formula I is
illustrated in the following reaction schemes:Reaction
Scheme 1: Preparation of Compounds of Formula
I:Reaction Scheme 2: Preparation of Compounds of
Formula I:Reaction Scheme 3: Preparation of Compounds
of Formula I:Reaction Scheme 4: Preparation of
Compounds of Formula I:Reaction Scheme 5: Preparation
of Compounds of Formula I: iodinationReaction Scheme
6: Preparation of Compounds of Formula I (for
indazoles):Reaction Scheme 7: Preparation of Compounds
of Formula I:Reaction Scheme 7: Preparation of
Compounds of Formula I (for indoles): acetal R99 is
C,-C 4-alkyl D-COCI or D-COOH + coupling reagent base
Table B: Intermediates:MCP-I binding nucleic acids The
present invention is related to nucleic acids binding
to MCP-I, and the use thereof for the manufacture of a
medicament and a diagnostic agent, respectively. Human
MCP-I (monocyte chemoattractant protein- 1;
alternative names, MCAF [monocyte chemoattracting and
activating factor]; CCL2; SMC-CF [smooth muscle
cell-colony simulating factor]; HC-I l ; LDCF; GDCF;
TSG-8; SCYA2; A2; SwissProt accession code, P13500)
was characterized by three groups independently
(Matsushima 1988; Rollins 1989; Yoshimura 1989). It
consists of 76 amino acids and features a heparin
binding site like all chemokines. The two
intramolecular disulfide bonds confer a stable, rigid
structure to the molecule. Furthermore, MCP-I carries
a pyroglutamate at its amino terminus. At Thr 71, a
potential O-linked glycosylation site is located.
Additional MCP family members exist both in humans
(MCP-2, -3, -4) and mice (MCP-2, -3, -5). The human
proteins are approximately 70% homologous to human
MCP-I. The structure of MCP-I has been solved by NMR
(Handel 1996) and X-ray (Lubkowski 1997). The MCP-I
monomer has the typical chemokine fold in which the
amino-terminal cysteines are followed by a long loop
that leads into three antiparallel b-pleated sheets in
a Greek key motif. The protein terminates in an a
helix that overlies the three b sheets (PDB data
accession code IDOK). Although the three-dimensional
structure of MCP-I forms from different mammalian
species has generally been maintained, the amino acid
sequence has not particularly well been conserved
during evolution. Sequence alignment results
demonstrate 55% overall sequence similarity between
human and murine MCP-I (also called JE) within the
first 76 amino acids. Apart from the amino acid
sequence, murine MCP-I differs from human MCP-I in
molecular size (125 amino acids) and the extent of
glycosylation. Murine MCP-I contains a 49-amino acid
carboxyterminal domain that is not present in human
MCP-I and is not required for in vitro bioactivity.
Human MCP-I shares the following percentage of
identical amino acids with MCP-I from:Macaca mulatto
(Rhesus monkey) MCP- 1 97% Sus scrofa (Pig) MCP- 1 79%
Equus caballus (Horse) 78% Canisfamiliaris (Dog) MCP-
1 76% Oryctolagus cuniculus (Rabbit) MCP- 1 75% Bos
Taurus (Bovine) 72% Homo sapiens MCP-3 71% Homo
sapiens Eotaxin 64% Homo sapiens MCP-2 62% Mus
musculus (Mouse) MCP- 1 55% Rattus norvegicus (Rat)
MCP- 1 55% Given this high degree of divergence it may
be necessary to generate antagonists of rodent MCP- 1
for successful performance of pharmacological studies
in rodent models. MCP-I is a potent attractor of
monocytes/macrophages, basophils, activated T cells,
and NK cells. A wide variety of cell types, such as
endothelial cells, epithelial cells, fibroblasts,
keratinocytes, synovial cells, mesangial cells,
osteoblasts, smooth muscle cells, as well as a
multitude of tumor cells express MCP-I (Baggiolini
1994). Its expression is stimulated by several types
of proinflammatory agents such as IL- lb, TNF-a,
IFN-g, LPS (lipopolysaccharide), and GM-CSF. Rather
unusual in the promiscuous chemokine network, MCP-I is
highly specific in its receptor usage, binding only to
the chemokine receptor CCR2 with high affinity. Like
all chemokine receptors, CCR2 is a GPCR (Dawson 2003).
CCR2 seems to be expressed in two slightly different
forms due to alternative splicing of the mRNA encoding
the carboxyterminal region, CCR2a and CCR2b (Charo
1994). These receptors are expressed in monocytes,
myeloid precursor cells and activated T cells (Myers
1995; Qin 1996). The dissociation constant of MCP- 1
to the receptor transfected into HEK-293 cells is 260
pM which is in agreement with values measured on
monoytes (Myers 1995; Van Riper 1993). Activation of
CCR2b on transfected HEK-293 cells with MCP-I inhibits
adenylyl cyclase at a concentration of 90 pM, and
mobilizes intracellular calcium at slightly higher
concentrations, seemingly independent of phosphatidyl
inositol hydrolysis. The effects on adenylyl cyclase
and intracellular calcium release are strongly
inhibited by pertussis toxin, implying the involvement
of Gi type heterotrimeric G-proteins in signal
transduction (Myers 1995).MCP-I is involved in
monocyte recruitment into inflamed tissues. There,
resident macrophages release chemokines such as MCP-I
and others, and cytokines like TNF, IL- l b and
others, which activate endothelial cells to express a
battery of adhesion molecules. The resulting "sticky"
endothelium causes monocytes in the blood vessel to
roll along its surface. Here, the monocytes encounter
MCP-I presented on the endothelial surface, which
binds to CCR2 on monocytes and activates them. This
finally leads to firm arrest, spreading of monocytes
along the endothelium, 



and transmigration into the surrounding tissue, where
the monocytes differentiate into macrophages and
migrate towards the site of maximal MCP-I
concentration. MCP-I is a member of the chemokine
family which is a family of small (ca. 8-14 kDa)
heparinbinding, mostly basic and structurally related
molecules. They are formed predominantly in inflamed
tissues and regulate the recruitment, activation, and
proliferation of white blood cells (leukocytes)
(Baggiolini 1994; Springer 1995; Schall 1994).
Chemokines selectively induce chemotaxis of
neutrophils, eosinophils, basophils, monocytes,
macrophages, mast cells, T and B cells. In addition to
their chemotactic effect, they can selectively exert
other effects in responsive cells like changes in cell
shape, transient increase in the concentration of free
intracellular calcium ions, degranulation,
upregulation of integrins, formation of bioactive
lipids such as leukotrienes, prostaglandins,
thromboxans, or respiratory burst (release of reactive
oxygen species for destruction of pathogenic organisms
or tumor cells). Thus, by provoking the release of
further proinflammatory mediators, chemotaxis and
extravasation of leukocytes towards sites of infection
or inflammation, chemokines trigger escalation of the
inflammatory response. Based on the arrangement of the
first two of four conserved cystein residues, the
chemokines are divided into four classes: CC or
b-chemokines in which the cysteins are in tandem, CXC
or a- chemokines, where they are separated by one
additional amino acid residue, XC or g chemokines with
lymphotactin as only representant to date, that
possess only one disulfide bridge, and CX3C-chemokines
which feature three amino acid residues between the
cysteins, with membrane-bound fractalkin as only class
member known to date (Bazan 1997). The CXC chemokines
act primarily on neutrophils, in particular those CXC
chemokines that carry the amino acid sequence ELR on
their amino terminus. Examples of CXC chemokines that
are active on neutrophils are IL-8, GROa, -b, and - y,
NAP-2, ENA-78 and GCP-2. The CCchemokines act on a
larger variety of leukocytes, such as monocytes,
macrophages, eosinophils, basophils, as well as T and
B lymphocytes (Oppenheim 1991; Baggiolini 1994; Miller
1992; Jose 1994; Ponath 1996a). Examples of these are
1-309; MCP-I, -2, -3, -4, MIP-Ia and - b, RANTES, and
eotaxin. Chemokines act through receptors that belong
to a superfamily of seven transmembranespanning G
protein-coupled receptors (GPCRs; Murphy 2000).
Generally speaking, chemokine and chemokine receptor
interactions tend to be promiscuous in that one
chemokine can bind many chemokine receptors and
conversely a single chemokine receptor can interact
with several chemokines. Some known receptors for the
CC chemokines include CCRl, which binds MIP- la and
RANTES (Neote 1993; Gao 1993); CCR2, which binds
chemokines including MCP-I, -2, - 3, and -4 (Charo
1994; Myers 1995; Gong 1997; Garcia-Zepeda 1996);
CCR3, which binds chemokines including eotaxin,
RANTES, and MCP-3 (Ponath 1996b); CCR4, which has been
found to signal in response to MCP-I, MIP-Ia, and
RANTES (Power 1995); and CCR5, which has been shown to
signal in response to MIP- la and - b, and RANTES
(Boring 1996; Raport 1996; Samson 1996). As mentioned
above, all four members of the MCP family (1-4) bind
to CCR2, whereas MCP-2, MCP-3, and MCP-4 can also
interact with CCRl and CCR3 (Gong 1997; Heath 1997;
Uguccioni 1997) and, in the case of MCP-2, CCR5
(Ruffing 1998). Another CC chemokine showing high
homology with the MCP family is eotaxin, which was
originally isolated from the bronchoalveolar lavage
fluid taken from allergen-challenged, sensitized
guinea pigs (Jose 1994). It has been shown that
eotaxin is also able to activate CCR2 (Martinelli
2001). The problem underlying the present invention is
to provide a means which specifically interacts with
MCP-I. More specifically, the problem underlying the
present invention is to provide for a nucleic acid
based means which specifically interacts with MCP-I. A
further problem underlying the present invention is to
provide a means for the manufacture of a medicament
for the treatment of a human or non-human diseases,
whereby the disease is characterized by MCP-I being
either directly or indirectly involved in the
pathogenetic mechanism of such disease.A still further
problem underlying the present invention is to provide
a means for the manufacture of a diagnostic agent for
the treatment of a disease, whereby the disease is
characterized by MCP-I being either directly or
indirectly involved in the pathogenetic mechanism of
such disease. These and other problems underlying the
present invention are solved by the subject matter of
the attached independent claims. Preferred embodiments
may be taken from the dependent claims. The problem
underlying the present invention is also solved in a
first aspect by a nucleic acid, preferably binding to
MCP-I, selected from the group comprising type IA
nucleic acids, type IB nucleic acids, type 2 nucleic
acids, type 3 nucleic acids, type 4 nucleic acids and
nucleic acids having a nucleic acid sequence according
to any of SEQ.ID.No. 87 to 115. In a first subaspect
of the first aspect the type IA nucleic acid comprises
in 5'->3' direction a first stretch Box BlA, a second
stretch Box B2, a third stretch Box B3, a fourth
stretch Box B4, a fifth stretch Box B5, a sixth
stretch Box B6 and a seventh stretch Box BlB, whereby
the first stretch Box BlA and the seventh stretch Box
BlB optionally hybridize with each other, whereby upon
hybridization a double-stranded structure is formed,
the first stretch Box BlA comprises a nucleotide
sequence of AGCRUG, the second stretch Box B2
comprises a nucleotide sequence of CCCGGW, the third
stretch Box B3 comprises a nucleotide sequence of GUR,
the fourth stretch Box B4 comprises a nucleotide
sequence of RYA, the fifth stretch Box B5 comprises a
nucleotide sequence of GGGGGRCGCGAYC the sixth stretch
Box B6 comprises a nucleotide sequence of UGCAAUAAUG
or URYAWUUG, andthe seventh stretch Box BlB comprises
a nucleotide sequence of CRYGCU. In a preferred
embodiment of the first subaspect the first stretch
Box BlA comprises a nucleotide sequence of AGCGUG. In
an embodiment of the first subaspect the second
stretch Box B2 comprises a nucleotide sequence of
CCCGGU. In an embodiment of the first subaspect the
third stretch Box B3 comprises a nucleotide sequence
of GUG. In an embodiment of the first subaspect the
fourth stretch Box B4 comprises a nucleotide sequence
of GUA. In an embodiment of the first subaspect the
fifth stretch Box B5 comprises a nucleotide sequence
of GGGGGGCGCGACC. In an embodiment of the first
subaspect the sixth stretch Box B6 comprises a
nucleotide sequence of UACAUUUG. In an embodiment of
the first subaspect the seventh stretch Box BlB
comprises a nucleotide sequence of CACGCU. In an
embodiment of the first subaspect the nucleic acid
comprises a nucleic acid sequence according to
SEQ.ID.No 21.In a second subaspect of the first aspect
the type IB nucleic acid comprises in 5'->3' direction
a first stretch Box BlA, a second stretch Box B2, a
third stretch Box B3, a fourth stretch Box B4, a fifth
stretch Box B5, a sixth stretch Box B6 and a seventh
stretch Box BlB, whereby the first stretch Box BlA and
the seventh stretch Box BlB optionally hybridize with
each other, whereby upon hybridization a
double-stranded structure is formed, the first stretch
Box BlA comprises a nucleotide sequence of AGYRUG, the
second stretch Box B2 comprises a nucleotide sequence
of CCAGCU or CCAGY, the third stretch Box B3 comprises
a nucleotide sequence of GUG, the fourth stretch Box
B4 comprises a nucleotide sequence of AUG, the fifth
stretch Box B5 comprises a nucleotide sequence of
GGGGGGCGCGACC the sixth stretch Box B6 comprises a
nucleotide sequence of CAUUUUA or CAUUUA, and the
seventh stretch Box BlB comprises a nucleotide
sequence of CAYRCU. In an embodiment of the second
subaspect the first stretch Box BlA comprises a
nucleotide sequence of AGCGUG. In an embodiment of the
second subaspect the second stretch Box B2 comprises a
nucleotide sequence of CCAGU. In an embodiment of the
second subaspect the sixth stretch Box B6 comprises a
nucleotide sequence of CAUUUUA.In an embodiment of the
second subaspect the seventh stretch Box BlB comprises
a nucleotide sequence of CACGCU. In an embodiment of
the second subaspect the nucleic acid comprises a
nucleic acid sequence according to SEQ.ID.No 28 and
SEQ.ID.No 27. In a third subaspect of the first aspect
the type 2 nucleic acid comprises in 5'->3' direction
a first stretch Box BlA, a second stretch Box B2, and
a third stretch Box BlB, whereby the first stretch Box
BlA and the third stretch Box BlB optionally hybridize
with each other, whereby upon hybridization a
double-stranded structure is formed, the first stretch
Box BlA comprises a nucleotide sequence selected from
the group comprising ACGCA, CGCA and GCA, the second
stretch Box B2 comprises a nucleotide sequence of
CSUCCCUCACCGGUGCAAGUGAAGCCGYGGCUC, and the third
stretch Box BlB comprises a nucleotide sequence
selected from the group comprising UGCGU, UGCG and
UGC. 



In an embodiment of the third subaspect the second
stretch Box B2 comprises a nucleotide sequence of
CGUCCCUCACCGGUGCAAGUGAAGCCGUGGCUC. In an embodiment of
the third subaspect a) the first stretch Box BlA
comprises a nucleotide sequence of ACGCA, and the
third stretch Box BlB comprises a nucleotide sequence
of UGCGU; or b) the first stretch Box BlA comprises a
nucleotide sequence of CGCA,and the third stretch Box
BlB comprises a nucleotide sequence of UGCG; or c) the
first stretch Box BlA comprises a nucleotide sequence
of GCA, and the third stretch Box BlB comprises a
nucleotide sequence of UGC or UGCG. In an embodiment
of the third subaspect the first stretch Box BlA
comprises a nucleotide sequence of GCA. In a preferred
embodiment of the third subaspect the third stretch
Box BlB comprises a nucleotide sequence of UGCG. In an
embodiment of the third subaspect the nucleic acid
comprises a nucleic acid sequence according to
SEQ.ID.No 37. , SEQ.ID.No 116, SEQ.ID.No 117 and
SEQ.ID.No 278. In a fourth subaspect of the first
aspect the type 3 nucleic acid comprises in 5'->3'
direction a first stretch Box BlA, a second stretch
Box B2A, a third stretch Box B3, a fourth stretch Box
B2B, a fifth stretch Box B4, a sixth stretch Box B5A,
a seventh stretch Box B6, an eighth stretch Box B5B
and a ninth stretch Box BlB, whereby the first stretch
Box BlA and the ninth stretch Box BlB optionally
hybridize with each other, whereby upon hybridization
a double-stranded structure is formed, the second
stretch Box B2A and the fourth Box B2B optionally
hybridize with each other, whereby upon hybridization
a double-stranded structure is formed, the sixth
stretch Box B5A and the eighth Box B5B optionally
hybridize with each other, whereby upon hybridization
a double-stranded structure is formed, the first
stretch Box BlA comprises a nucleotide sequence which
is selected from the group comprising GURCUGC, GKSYGC,
KBBSC and BNGC,the second stretch Box B2A comprises a
nucleotide sequence of GKMGU, the third stretch Box B3
comprises a nucleotide sequence of KRRAR, the fourth
stretch Box B2B comprises a nucleotide sequence of
ACKMC, the fifth stretch Box B4 comprises a nucleotide
sequence selected from the group comprising CURYGA,
CUWAUGA, CWRMGACW and UGCCAGUG, the sixth stretch Box
B5A comprises a nucleotide sequence selected from the
group comprising GGY and CWGC, the seventh stretch Box
B6 comprises a nucleotide sequence selected from the
group comprising YAGA, CKAAU and CCUUUAU, the eighth
stretch Box B5B comprises a nucleotide sequence
selected from the group comprising GCYR and GCWG, and
the ninth stretch Box BlB comprises a nucleotide
sequence selected from the groupc comprising GCAGCAC,
GCRSMC, GSVVM and GCNV. In an embodiment of the fourth
subaspect the third stretch Box B3 comprises a
nucleotide sequence of GAGAA or UAAAA In an embodiment
of the fourth subaspect the fifth stretch Box B4
comprises a nucleotide sequence of CAGCGACU or
CAACGACU. In an embodiment of the fourth subaspectthe
fifth stretch Box B4 comprises a nucleotide sequence
of CAGCGACU and Box B3 comprises a nucleotide sequence
of UAAAA. In an embodiment of the fourth subaspect the
fifth stretch Box B4 comprises a nucleotide sequence
of CAACGACU and Box B3 comprises a nucleotide sequence
of GAGAA. In an embodiment of the fourth subaspect the
seventh stretch Box B6 comprises a nucleotide sequence
of UAGA. In an embodiment of the fourth subaspect a)
the first stretch Box BlA comprises a nucleotide
sequence of GURCUGC, and the ninth stretch Box BlB
comprises a nucleotide sequence of GCAGCAC; or b) the
first stretch Box B1A comprises a nucleotide sequence
of GKSYGC, and the ninth stretch Box BlB comprises a
nucleotide sequence of GCRSMC; or c) the first stretch
Box BlA comprises a nucleotide sequence of KBBSC, and
the ninth stretch Box BlB comprises a nucleotide
sequence of GSVVM; or d) the first stretch Box BlA
comprises a nucleotide sequence of BNGC, and the ninth
stretch Box BlB comprises a nucleotide sequence of
GCNV. In a preferred embodiment of the fourth
subaspect a) the first stretch Box BlA comprises a
nucleotide sequence of GUGCUGC, andthe ninth stretch
Box BlB comprises a nucleotide sequence of GCAGCAC; or
b) the first stretch Box B1A comprises a nucleotide
sequence of GUGCGC, and the ninth stretch Box BlB
comprises a nucleotide sequence of GCGCAC; or c) the
first stretch Box BlA comprises a nucleotide sequence
of KKSSC, and the ninth stretch Box BlB comprises a
nucleotide sequence of GSSMM; or d) the first stretch
Box BlA comprises a nucleotide sequence of SNGC, and
the ninth stretch Box BlB comprises a nucleotide
sequence of GCNS. In a further preferred embodiment of
the fourth subaspect the first stretch Box BlA
comprises a nucleotide sequence of GGGC, and the ninth
stretch Box BlB comprises a nucleotide sequence of
GCCC. In an embodiment of the fourth subaspect the
second stretch Box B2A comprises a nucleotide sequence
of GKMGU and the fourth stretch Box B2B comprises a
nucleotide sequence of ACKMC. In a preferred
embodiment of the fourth subaspect the second stretch
Box B2A comprises a nucleotide sequence of GUAGU and
the fourth stretch Box B2B comprises a nucleotide
sequence of ACUAC. In an embodiment of the fourth
subaspect a) the sixth stretch Box B5A comprises a
nucleotide sequence of GGY, and the eighth stretch Box
B5B comprises a nucleotide sequence of GCYR; orb) the
sixth stretch Box B5A comprises a nucleotide sequence
of CWGC, and the eighth stretch Box B5B comprises a
nucleotide sequence of GCWG. In a preferred embodiment
of the fourth subaspect the sixth stretch Box B5A
comprises a nucleotide sequence of GGC, and the eighth
stretch Box B5B comprises a nucleotide sequence of
GCCG. In a more preferred embodiment of the fourth
subaspect the sixth stretch Box B5A hybridizes with
the nucleotides GCY of the eighth stretch Box B5B. In
an embodiment of the fourth subaspect the nucleic acid
comprises a nucleic acid sequence according to
SEQ.ID.No 56. In an embodiment of the fourth subaspect
the nucleic acid comprises a nucleic acid sequence
selected from the group comprising the nucleic acid
sequences according to SEQ.ID.No 57 to 61, SEQ.ID.No
67 to 7 1 and SEQ.ID.No 73. In a fifth subaspect of
the first aspect the type 4 nucleic acid comprises in
5'->3' direction a first stretch Box BlA, a second
stretch Box B2, a third stretch Box BlB whereby the
first stretch Box BlA and the third stretch Box BlB
optionally hybridize with each other, whereby upon
hybridization a double-stranded structure is formed,
the first stretch Box BlA comprises a nucleotide
sequence selected from the group comprising AGCGUGDU,
GCGCGAG, CSKSUU, GUGUU, and UGUU; the second stretch
Box B2 comprises a nucleotide sequence selected from
the group comprising
AGNDRDGBKGGURGYARGUAAAG,AGGUGGGUGGUAGUAAGUAAAG and
CAGGUGGGUGGUAGAAUGUAAAGA, and the third stretch Box
BlB comprises a nucleotide sequence selected from the
group comprising GNCASGCU, CUCGCGUC, GRSMSG, GRCAC,
and GGCA. In an embodiment of the fifth subaspect a)
the first stretch Box BlA comprises a nucleotide
sequence of GUGUU, 



and the third stretch Box BlB comprises a nucleotide
sequence of GRCAC; b) the first stretch Box BlA
comprises a nucleotide sequence of GCGCGAG, and the
third stretch Box BlB comprises a nucleotide sequence
of CUCGCGUC; or c) the first stretch Box BlA comprises
a nucleotide sequence of CSKSUU, and the third stretch
Box BlB comprises a nucleotide sequence of GRSMSG, or
d) the first stretch Box BlA comprises a nucleotide
sequence of UGUU, and the third stretch Box BlB
comprises a nucleotide sequence of GGCA, or e) the
first stretch Box BlA comprises a nucleotide sequence
of AGCGUGDU, and the third stretch Box BlB comprises a
nucleotide sequence of GNCASGCU. In a preferred
embodiment of the fifth subaspect the first stretch
Box BlA comprises a nucleotide sequence of CSKSUU and
the third stretch Box BlB comprises a nucleotide
sequence of GRSMSG. In a more preferred embodiment of
the fifth subaspect the first stretch Box BlA
comprises a nucleotide sequence of CCGCUU and the
third stretch Box BlB comprises a nucleotide sequence
of GGGCGG.In an embodiment of the fifth subaspect the
second stretch Box B2 comprises a nucleotide sequence
of AGGUGGGUGGUAGUAAGUAAAG. In an embodiment of the
fifth subaspect the nucleic acid comprises a nucleic
acid sequence according to SEQ.ID.No 80. In an
embodiment of the first to the fifth subaspect the
nucleic acid is capable of binding MCP-I, preferably
human MCP- 1. In an embodiment of the first to the
fifth subaspect the nucleic acid is capable of binding
a chemokine, whereby the chemokine is selected from
the group comprising eotaxin, MCP-I, MCP-2 and MCP-3.
In an embodiment of the first to the fifth subaspect
the nucleic acid is capable of binding a chemokine,
whereby the chemokine is selected from the group
comprising human eotaxin, human MCP-I, human MCP-2 and
human MCP-3. In an embodiment of the first to the
fifth subaspect the nucleic acid is capable of binding
MCP-I, whereby MCP-I is preferably selected from the
group comprising monkey MCP-I, horse MCP- 1, rabbit
MCP-I, bovine MCP-I, canine MCP-I, porcine MCP-I and
human MCP-I. In an embodiment of the first to the
fifth subaspect the nucleic acid is capable of binding
human MCP-I. In a preferred embodiment of the first to
the fifth subaspect the MCP-I has an amino acid
sequence according to SEQ ID No. 1. The problem
underlying the present invention is solved in a second
aspect by a nucleic acid, preferably binding to murine
MCP-I, whereby the nucleic acid comprises a nucleic
acid sequence according to SEQ.ID.No. 122, SEQ.ID.No.
253 and SEQ.ID.No. 254.The problem underlying the
present invention is solved in a third aspect by a
nucleic acid, preferably binding to murine MCP-I,
whereby the nucleic acid comprises a nucleic acid
sequence according to SEQ.ID.No. 127. In an embodiment
of the second and third aspect the murine MCP-I
comprises an amino acid sequence according to SEQ ID
No. 2. In an embodiment of the first to the third
aspect the nucleic acid comprises a modification,
whereby the modification is preferably a high
molecular weight moiety and/or whereby the
modification preferably allows to modify the
characteristics of the nucleic acid according to any
of the first, second and third aspect in terms of
residence time in the animal or human body, preferably
the human body. In a preferred embodiment of the first
to the third aspect the modification is selected from
the group comprising a HES moiety and a PEG moiety. In
a more preferred embodiment of the first to the third
aspect the modification is a PEG moiety consisting of
a straight or branched PEG, whereby the molecular
weight of the PEG moiety is preferably from about 20
to 120 kD, more preferably from about 30 to 80 kD and
most preferably about 40 kD. In an alternative more
preferred embodiment of the first to the third aspect
the modification is a HES moiety, whereby preferably
the molecular weight of the HES moiety is from about
10 to 130 kD, more preferably from about 30 to 130 kD
and most preferably about 100 kD. In an embodiment of
the first to the third aspect the modification is
coupled to the nucleic acid via a linker. In an
embodiment of the first to the third aspect the
modification is coupled to the nucleic acid at its
5'-terminal nucleotide and/or its 3'-terminal
nucleotide and/or to a nucleotide of the nucleic acid
between the 5'-terminal nucleotide and the 3'-terminal
nucleotide. In an embodiment of the first to the third
aspect the nucleotides of or the nucleotides forming
the nucleic acid are L-nucleotides.In an embodiment of
the first to the third aspect the nucleic acid is an
L-nucleic acid. In an embodiment of the first to the
third aspect the moiety of the nucleic acid capable of
binding MCP-I consists of L-nucleotides. The problem
underlying the present invention is solved in a fourth
aspect by a pharmaceutical composition comprising a
nucleic acid according to the first, second and third
aspect and optionally a further constituent, whereby
the further constituent is selected from the group
comprising pharmaceutically acceptable excipients,
pharmaceutically acceptable carriers and
pharmaceutically active agents. In an embodiment of
the fourth aspect the pharmaceutical composition
comprises a nucleic acid according to any of the first
to third aspect and a pharmaceutically acceptable
carrier. The problem underlying the present invention
is solved in a fifth aspect by the use of a nucleic
acid according to the first, second and third aspect
for the manufacture of a medicament. In an embodiment
of the fifth aspect the medicament is for use in human
medicine or for use in veterinary medicine. The
problem underlying the present invention is solved in
a sixth aspect by the use of a nucleic acid according
to the first, second and third aspect for the
manufacture of a diagnostic means. In an embodiment of
the fifth aspect and in an embodiment of the sixth
aspect the medicament and diagnostic means,
respectively, is for the treatment and/or prevention
and diagnosis, respectively, of a disease or disorder
selected from the group comprising inflammatory
diseases, autoimmune diseases, autoimmune
encephalomyelitis, stroke, acute and chronic multiple
sclerosis, chronic inflammation, rheumatoid arthritis,
renal diseases, restenosis, restenosis after
angioplasty, acute and chronic allergic reactions,
primary and secondary immunologic or allergic
reactions, asthma, conjunctivitis, bronchitis, cancer,
atherosclerosis, artheriosclerotic cardiovasular heart
failure or stroke, psoriasis, psoriatic arthritis,
inflammation of the nervous system, atopic dermatitis,
colitis, endometriosis, uveitis, retinal disorders
including macular degeneration, retinal detachment,
diabetic retinopathy, retinopathy of prematurity,
retinitispigmentosa, proliferative vitreoretinopathy,
and central serous chorioretinopathy; idiopathic
pulmonary fibrosis, sarcoidosis, polymyositis,
dermatomyositis, avoidance of immunosuppression,
reducing the risk of infection, sepsis, renal
inflammation, glomerulonephritis, rapid progressive
glomerulonephritis, proliferative glomerulonephritis,
diabetic nephropathy, obstructive nephropathy, acute
tubular necrosis, and diffuse glomerulosclerosis,
systemic lupus erythematosus, chronic bronchitis,
Behcet's disease, amyotrophic lateral sclerosis (ALS),
premature atherosclerosis after Kawasaki's disease,
myocardial infarction, obesity, chronic liver disease,
Peyronie's disease, acute spinal chord injury, lung or
kidney transplantation, myocarditis, Alzheimer's
disease and neuropathy, breast carcinoma, gastric
carcinoma, bladder cancer, ovarian cancer, hamartoma,
colorectal carcinoma, colonic adenoma, pancreatitis,
chronic obstructiv pulmonary disesase (COPD) and
inflammatory bowel diseases such as Crohn's disease or
ulcerative colitis. Without wishing to be bound be any
theory, the suitability of the nucleic acids of the
present invention for diagnostic purposes is mostly
based on an increased or decreased chemokine level,
whereby such chemokine is selected from the group
comprising eotaxin, MCP-I, MCP-2 and MCP-3, more
specifically MCP-I. It will be acknowledged by the
person skilled in the art that most of the
aforementioned diseases show such increased or
decreased chemokine level. The problem underlying the
present invention is solved in a seventh aspect by a
complex comprising a chemokine and a nucleic acid
according to the first, second and third aspect,
whereby the chemokine is selected from the group
comprising eotaxin, MCP-I, MCP-2 and MCP-3, whereby
preferably the complex is a crystalline complex. In an
embodiment of the seventh aspect the chemokine is
selected from the group comprising human eotaxin,
human MCP-I, human MCP-2 and human MCP-3. In an
embodiment of the seventh aspect the chemokine is
MCP-I, whereby MCP-I is preferably selected from the
group comprising human MCP-I, monkey MCP-I, horse
MCP-I, rabbit MCP- 1, bovine MCP-I, canine MCP-I and
porcine MCP-I, more preferably MCP-I is human MCP-I.
The problem underlying the present invention is solved
in an eighth aspect by the use of a nucleic acid
according to the first, second and third aspect for
the detection of a chemokine,whereby the chemokine is
selected from the group comprising eotaxin, MCP-I,
MCP-2 and 



MCP-3. In an embodiment of the eighth aspect the
chemokine is selected from the group comprising human
eotaxin, human MCP-I, human MCP-2 and human MCP-3. In
an embodiment of the eighth aspect the chemokine is
MCP-I, whereby MCP-I is preferably selected from the
group comprising human MCP-I, monkey MCP-I, horse
MCP-I, rabbit MCP- 1, bovine MCP-I, canine MCP-I and
porcine MCP-I, more preferably MCP-I is human MCP-I.
The problem underlying the present invention is solved
in a ninth aspect by a method for the screening of a
chemokine antagonist or a chemokine agonist comprising
the following steps: providing a candidate chemokine
antagonist and/or a candidate chemokine agonist,
providing a nucleic acid according to the first,
second or third aspect, providing a test system which
provides a signal in the presence of a chemokine
antagonist and/or a chemokine agonist, and determining
whether the candidate chemokine antagonist is a
chemokine antagonist and/or whether the candidate
chemokine agonist is a chemokine agonist, whereby the
chemokine is selected from the group comprising
eotaxin, MCP-I, MCP-2 and MCP-3. In an embodiment of
the nineth aspect the chemokine is selected from the
group comprising human eotaxin, human MCP-I, human
MCP-2 and human MCP-3. In an embodiment of the nineth
aspect the chemokine is MCP-I, whereby MCP-I is
preferably selected from the group comprising human
MCP-I, monkey MCP-I, horse MCP-I, rabbit MCP- 1,
bovine MCP-I, canine MCP-I and porcine MCP-I, more
preferably MCP-I is human MCP-I.The problem underlying
the present invention is solved in a tenth aspect by a
method for the screening of a chemokine agonist and/or
a chemokine antagonist comprising the following steps:
providing a chemokine immobilised to a phase,
preferably a solid phase, providing a nucleic acid
according to the first, second or third aspect,
preferably a nucleic acid according to the first
aspect which is labelled, adding a candidate chemokine
agonist and/or a candidate chemokine antagonist, and
determining whether the candidate chemokine agonist is
a chemokine agonist and/or whether the candidate
chemokine antagonist is a chemokine antagonist,
whereby the chemokine is selected from the group
comprising eotaxin, MCP-I, MCP-2 and MCP-3. In an
embodiment of the tenth aspect the determining is
carried out such that it is assessed whether the
nucleic acid is replaced by the candidate
chemokine_agonist or by a candidate chemokine
antagonist. In an embodiment of the tenth aspect the
chemokine is selected from the group comprising human
eotaxin, human MCP-I, human MCP-2 and human MCP-3. In
an embodiment of the tenth aspect the chemokine is
MCP-I, whereby MCP-I is preferably selected from the
group comprising human MCP-I, monkey MCP-I, horse
MCP-I, rabbit MCP- 1, bovine MCP-I, canine MCP-I and
porcine MCP-I, more preferably MCP-I is human MCP-I.
The problem underlying the present invention is solved
in an eleventh aspect by a kit for the detection of a
chemokine, comprising a nucleic acid according to the
first, second and third aspect, whereby the chemokine
is selected from the group comprising eotaxin, MCP-I,
MCP-2 and MCP-3.In an embodiment of the eleventh
aspect the chemokine is selected from the group
comprising human eotaxin, human MCP-I, human MCP-2 and
human MCP-3. In an embodiment of the eleventh aspect
the chemokine is MCP-I, whereby MCP-I is preferably
selected from the group comprising human MCP-I, monkey
MCP-I, horse MCP-I, rabbit MCP- 1, bovine MCP-I,
canine MCP-I and porcine MCP-I, more preferably MCP-I
is human MCP-I. The problem underlying the present
invention is solved in a twelfth aspect by a chemokine
antagonist obtainable by the method according to the
tenth aspect or the ninth aspect, whereby the
chemokine is selected from the group comprising
eotaxin, MCP-I, MCP-2 and MCP-3. In an embodiment of
the twelfth aspect the chemokine is selected from the
group comprising human eotaxin, human MCP-I, human
MCP-2 and human MCP-3. In an embodiment of the twelfth
aspect the chemokine is MCP-I, whereby MCP-I is
preferably selected from the group comprising human
MCP-I, monkey MCP-I, horse MCP-I, rabbit MCP- 1,
bovine MCP-I, canine MCP-I and porcine MCP-I, more
preferably MCP-I is human MCP-I. The problem
underlying the present invention is solved in a
thirteenth aspect by a chemokine agonist obtainable by
the method according to the tenth aspect or the ninth
aspect, whereby the chemokine is selected from the
group comprising eotaxin, MCP-I, MCP-2 and MCP-3. In
an embodiment of the thirteenth aspect the chemokine
is selected from the group comprising human eotaxin,
human MCP-I, human MCP-2 and human MCP-3. In an
embodiment of the thirteenth aspect the chemokine is
MCP-I, whereby MCP-I is preferably selected from the
group comprising human MCP-I, monkey MCP-I, horse
MCP-I, rabbit MCP-I, bovine MCP-I, canine MCP-I and
porcine MCP-I, more preferably MCP-I is human MCP-I.
It will be acknowledged by the person skilled in the
art that a chemokine agonist and/or a chemokine
antagonist is preferably an agonist and antagonist,
respectively, addressing the respective chemokine as
specified herein. Accordingly, the chemokine agonist
and chemokine antagonist is, for example, an MCP-I
agonist and MCP-I antagonist, respectively.The problem
underlying the present invention is solved in a
fourteenth aspect by a method for the detection of the
nucleic acid according to any of the first, second and
third aspect in a sample, whereby the method comprises
the steps of: a) providing a sample containing the
nucleic acid according to the present invention; b)
providing a capture probe, whereby the capture probe
is at least partially complementary to a first part of
the nucleic acid according to any of the first, second
and third aspect, and a detection probe, whereby the
detection probe is at least partially complementary to
a second part of the nucleic acid according to any of
the first, second and third aspect, or, alternatively,
the capture probe is at least partially complementary
to a second part of the nucleic acid according to any
of the first, second and third aspect and the
detection probe is at least partially complementary to
the first part of the nucleic acid according to any of
the first, second and third aspect; c) allowing the
capture probe and the detection probe to react either
simultaneously or in any order sequentially with the
nucleic acid according to any of the first, second and
third aspect or part thereof; d) optionally detecting
whether or not the capture probe is hybridized to the
nucleic acid according to the nucleic acid according
to any of the first, second and third aspect provided
in step a); and e) detecting the complex formed in
step c) consisting of the nucleic acid according to
any of the first, second and third aspect, and the
capture probe and the detection probe. In an
embodiment of the fourteenth aspect the detection
probe comprises a detection means, and/or whereby the
capture probe can be immobilized to a support,
preferably a solid support. In an embodiment of the
fourteenth aspect any detection probe which is not
part of the complex is removed from the reaction so
that in step e) only a detection probe which is part
of the complex, is detected. In an embodiment of the
fourteenth aspect step e) comprises the step of
comparing the signal generated by the detection means
when the capture probe and the detection probe are
hybridizedin the presence of the nucleic acid
according to any of the first, second or third aspect
or part thereof, and in the absence of said nucleic
acid or part thereof. In an embodiment of the
fourteenth aspect the nucleic acid to be detected is
the nucleic acid having a nucleic acid sequence
according to SEQ. ID. NOs. 37, 116, 117 or 278, and
the capture probe or detection probe comprises a
nucleic acid sequence according to SEQ .ID. NO. 255 or
SEQ. ID. NO. 256. In an embodiment of the fourteenth
aspect the nucleic acid to be detected is the nucleic
acid having a nucleic acid sequence according to SEQ.
ID. NOs. 122, 253 or 254 and the capture probe or
detection probe comprises a nucleic acid sequence
according to SEQ. ID. NO. 281 and SEQ. ID. NO. 282.
The problem underlying the present invention is also
solved by the subject matter of the independent claims
attached hereto. Preferred embodiment may be taken
from the attached dependent claims. The features of
the nucleic acid according to the present invention as
described herein can be realised in any aspect of the
present invention where the nucleic acid is used,
either alone or in any combination. Human as well as
murine MCP-I are basic proteins having the amino acid
sequence according to SEQ. ID. Nos. 1 and 2,
respectively. The finding that short high affinity
binding nucleic acids to MCP-I could be identified, is
insofar surprising as Eaton et al. (1997) observed
that the generation of aptamers, i.e. D-nucleic acids
binding to a target molecule, directed to a basic
protein is in general very difficult because this kind
of target produces a high but non-specific
signal-to-noise ratio. This high signal-to-noise 



ratio results from the high non-specific affinity
shown by nucleic acids for basic targets such as
MCP-I. As outlined in more detail in the claims and
example 1, the present inventors could more
surprisingly identify a number of different MCP-I
binding nucleic acid molecules, whereby most of the
nucleic acids could be characterised in terms of
stretches of nucleotide which are alsoreferred to
herein as Boxes. The various MCP-I binding nucleic
acid molecules can be categorised based on said Boxes
and some structural features and elements,
respectively. The various categories thus defined are
also referred to herein as types and more specifically
as type IA, type IB, type 2, type 3 and type 4. The
nucleic acids according to the present invention shall
also comprise nucleic acids which are essentially
homologous to the particular sequences disclosed
herein. The term substantially homologous shall be
understood such that the homology is at least 75%,
preferably 85%, more preferably 90% and most
preferably more than 95 %, 96 %, 97 %, 98 % or 99%.
The actual percentage of homologous nucleotides
present in the nucleic acid according to the present
invention will depend on the total number of
nucleotides present in the nucleic acid. The percent
modification can be based upon the total number of
nucleotides present in the nucleic acid. The homology
can be determined as known to the person skilled in
the art. More specifically, a sequence comparison
algorithm then calculates the percent sequence
identity for the test sequence(s) relative to the
reference sequence, based on the designated program
parameters. The test sequence is preferably the
sequence or nucleic acid molecule which is said to be
or to be tested whether it is homologous, and if so,
to what extent, to another nucleic acid molecule,
whereby such another nucleic acid molecule is also
referred to as the reference sequence. In an
embodiment, the reference sequence is a nucleic acid
molecule as described herein, more preferably a
nucleic acid molecule having a sequence according to
any of SEQ. ID. NOs. 10 to 129, 132 to 256 and 278 -
282. Optimal alignment of sequences for comparison can
be conducted, e.g., by the local homology algorithm of
Smith & Waterman (Smith & Waterman, 1981) by the
homology alignment algorithm of Needleman & Wunsch
(Needleman & Wunsch, 1970) by the search for
similarity method of Pearson & Lipman (Pearson &
Lipman, 1988), by computerized implementations of
these algorithms (GAP, BESTFIT, FASTA, and TFASTA in
the Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, Wis.), or by
visual inspection. One example of an algorithm that is
suitable for determining percent sequence identity is
the algorithm used in the basic local alignment search
tool (hereinafter "BLAST "), see, e.g. Altschulet al
(Altschul et al. 1990 and Altschul et al, 1997).
Software for performing BLAST analyses is publicly
available through the National Center for
Biotechnology Information (hereinafter "NCBI"). The
default parameters used in determining sequence
identity using the software available from NCBI, e.g.,
BLASTN (for nucleotide sequences) and BLASTP (for
amino acid sequences) are described in McGinnis et al
(McGinnis et al , 2004). The term inventive nucleic
acid or nucleic acid according to the present
invention shall also comprise those nucleic acids
comprising the nucleic acids sequences disclosed
herein or part thereof, preferably to the extent that
the nucleic acids or said parts are involved in the
binding to MCP-I. The term inventive nucleic acid as
preferably used herein, shall also comprise in an
embodiment a nucleic acid which is suitable to bind to
any molecule selected from the group comprising MCP-2,
MCP-3, MCP-4, and eotaxin. It will be acknowledged by
the ones skilled in the art that the individual
nucleic acids according to the present invention will
bind to one or several of such molecules. Such nucleic
acid is, in an embodiment, one of the nucleic acid
molecules described herein, or a derivative and/ or a
metabolite thereof, whereby such derivative and/ or
metabolite are preferably a truncated nucleic acid
compared to the nucleic acid molecules described
herein. Truncation may be related to either or both of
the ends of the nucleic acids as disclosed herein.
Also, truncation may be related to the inner sequence
of nucleotides of the nucleic acid, i.e. it may be
related to the nucleotide(s) between the 5' and the 3'
terminal nucleotide, respectively. Moreover,
truncation shall comprise the deletion of as little as
a single nucleotide from the sequence of the nucleic
acids disclosed herein. Truncation may also be related
to more than one stretch of the inventive nucleic
acid(s), whereby the stretch can be as little as one
nucleotide long. The binding of a nucleic acid
according to the present invention, preferably to a
molecule selected from the group comprising MCP-I,
MCP-2, MCP-3, MCP-4 and eotaxin, can be determined by
the ones skilled in the art using routine experiments
or by using or adopting a method as described herein,
preferably as described herein in the example part. It
is within an embodiment of the present invention,
unless explicitly indicated to the contrary, that
whenever it is referred herein to the binding of the
nucleic acids according to the present invention to or
with MCP-I, this applies also to the binding of the
nucleic acids according to the present invention to or
with any molecule selected from the group comprising
MCP-2, MCP-3, MCP-4 and eotaxin. The nucleic acids
according to the present invention may be either
D-nucleic acids or L-nucleic acids. Preferably, the
inventive nucleic acids are L-nucleic acids. In
addition it is possible thatone or several parts of
the nucleic acid are present as D-nucleic acids or at
least one or several parts of the nucleic acids are
L-nucleic acids. The term "part" of the nucleic acids
shall mean as little as one nucleotide. Such nucleic
acids are generally referred to herein as D- and
L-nucleic acids, respectively. Therefore, in a
particularly preferred embodiment, the nucleic acids
according to the present invention consist of
L-nucleotides and comprise at least one Dnucleotide.
Such D-nucleotide is preferably attached to a part
different from the stretches defining the nucleic
acids according to the present invention, preferably
those parts thereof, where an interaction with other
parts of the nucleic acid is involved. Preferably,
such Dnucleotide is attached at a terminus of any of
the stretches and of any nucleic acid according to the
present invention, respectively. In a further
preferred embodiment, such D-nucleotides may act as a
spacer or a linker, preferably attaching modifications
such as PEG and HES to the nucleic acids according to
the present invention. It is also within an embodiment
of the present invention that each and any of the
nucleic acid molecules described herein in their
entirety in terms of their nucleic acid sequence(s)
are limited to the particular nucleotide sequence(s).
In other words, the terms "comprising" or
"comprise(s)" shall be interpreted in such embodiment
in the meaning of containing or consisting of. It is
also within the present invention that the nucleic
acids according to the present invention are part of a
longer nucleic acid whereby this longer nucleic acid
comprises several parts whereby at least one such part
is a nucleic acid according to the present invention,
or a part thereof. The other part(s) of these longer
nucleic acids can be either one or several D-nucleic
acid(s) or one or several L-nucleic acid(s). Any
combination may be used in connection with the present
invention. These other part(s) of the longer nucleic
acid either alone or taken together, either in their
entirety or in a particular combination, can exhibit a
function which is different from binding, preferably
from binding to MCP-I. One possible function is to
allow interaction with other molecules, whereby such
other molecules preferably are different from MCP-I,
such as, e.g., for immobilization, cross-linking,
detection or amplification. In a further embodiment of
the present invention the nucleic acids according to
the invention comprise, as individual or combined
moieties, several of the nucleic acids of the present
invention. Such nucleic acid comprising several of the
nucleic acids of the present invention is also
encompassed by the term longer nucleic acid.L-nucleic
acids as used herein are nucleic acids consisting of
L-nucleotides, preferably consisting completely of
L-nucleotides. D-nucleic acids as used herein are
nucleic acids consisting of D-nucleotides, preferably
consisting completely of D-nucleotides. The terms
nucleic acid and nucleic acid molecule are used herein
in an interchangeable manner if not explicitly
indicated to the contrary. Also, if not indicated to
the contrary, any nucleotide sequence is set forth
herein in 5' ->3' direction. Irrespective of whether
the inventive nucleic acid consists of D-nucleotides,
L-nucleotides or a combination of both with the
combination being e.g. a random combination or a
defined sequence of stretches consisting of at least
one L-nucleotide and at least one D-nucleic acid, the
nucleic acid may consist of desoxyribonucleotide(s),
ribonucleotide(s) or combinations thereof. Designing
the inventive nucleic acids as L-nucleic acid is
advantageous for several reasons. Lnucleic acids are
enantiomers of naturally occurring nucleic acids.
D-nucleic acids, however, are not very stable in
aqueous solutions and particularly in biological
systems or biological samples due to the widespread
presence of nucleases. Naturally occurring nucleases,
particularly nucleases from animal cells are not
capable of degrading L-nucleic acids. Because of this
the biological half-life of the L-nucleic acid is
significantly increased in such a system, including
the animal and human body. Due to the lacking
degradability of L-nucleic acid no nuclease
degradation products are generated and thus no side
effects arising therefrom observed. This aspect
delimits the L-nucleic acid of factually all other
compounds which are used in the therapy of diseases
and/or disorders involving the presence of MCP-I.
L-nucleic acids which specifically bind to a target
molecule through a mechanism different from Watson
Crick base pairing, or aptamers which consists
partially or completely of L-nucleotides, particularly
with those parts of the aptamer being involved in the
binding of the aptamer to the target molecule, are
also called spiegelmers. It is also within the present
invention that the inventive nucleic acids, also
referred to herein as 



nucleic acids according to the invention, regardless
whether they are present as D-nucleic acids,L-nucleic
acids or D, L-nucleic acids or whether they are DNA or
RNA, may be present as singlestranded or
double-stranded nucleic acids. Typically, the
inventive nucleic acids are singlestranded nucleic
acids which exhibit defined secondary structures due
to the primary sequence and may thus also form
tertiary structures. The inventive nucleic acids,
however, may also be double-stranded in the meaning
that two strands which are complementary or partially
complementary to each other are hybridised to each
other. This confers stability to the nucleic acid
which, in particular, will be advantageous if the
nucleic acid is present in the naturally occurring
D-form rather than the L-form. The inventive nucleic
acids may be modified. Such modifications may be
related to the single nucleotide of the nucleic acid
and are well known in the art. Examples for such
modification are described in, among others,
Venkatesan (2003); Kusser (2000); Aurup (1994);
Cummins (1995); Eaton (1995); Green (1995); Kawasaki
(1993); Lesnik (1993); and Miller (1993). Such
modification can be a H atom, a F atom or O-CH3 group
or NH2-group at the 2' position of the individual
nucleotide of which the nucleic acid consists. Also,
the nucleic acid according to the present invention
can comprises at least one LNA nucleotide. In an
embodiment the nucleic acid according to the present
invention consists of LNA nucleotides. In an
embodiment, the nucleic acids according to the present
invention may be a multipartite nucleic acid. A
multipartite nucleic acid as used herein, is a nucleic
acid which consists of at least two nucleic acid
strands. These at least two nucleic acid strands form
a functional unit whereby the functional unit is a
ligand to a target molecule. The at least two nucleic
acid strands may be derived from any of the inventive
nucleic acids by either cleaving the nucleic acid to
generate two strands or by synthesising one nucleic
acid corresponding to a first part of the inventive,
i.e. overall nucleic acid and another nucleic acid
corresponding to the second part of the overall
nucleic acid. It is to be acknowledged that both the
cleavage and the synthesis may be applied to generate
a multipartite nucleic acid where there are more than
two strands as exemplified above. In other words, the
at least two nucleic acid strands are typically
different from two strands being complementary and
hybridising to each other although a certain extent of
complementarity between the various nucleic acid parts
may exist. Finally it is also within the present
invention that a fully closed, i.e. circular structure
for the nucleic acids according to the present
invention is realized, i.e. that the nucleic acids
according to the present invention are closed,
preferably through a covalent linkage, whereby
morepreferably such covalent linkage is made between
the 5' end and the 3' end of the nucleic acid
sequences as disclosed herein. The present inventors
have discovered that the nucleic acids according to
the present invention exhibit a very favourable KD
value range. A possibility to determine the binding
constant is the use of the so called biacore device,
which is also known to the one skilled in the art.
Affinity as used herein was also measured by the use
of the "pull-down assay" as described in the examples.
An appropriate measure in order to express the
intensity of the binding between the nucleic acid
according to the target which is in the present case
MCP-I, is the so-called KD value which as such as well
the method for its determination are known to the one
skilled in the art. The nucleic acids according to the
present invention are characterized by a certain KD
value. Preferably, the KD value shown by the nucleic
acids according to the present invention is below 1
mM. A KD value of about 1 mM is said to be
characteristic for a non-specific binding of a nucleic
acid to a target. As will be acknowledged by the ones
in the art, the KD value of a group of compounds such
as the nucleic acids according to the present
invention are within a certain range. The
above-mentioned KD of about 1 mM is a preferred upper
limit for the KD value. The preferred lower limit for
the KD of target binding nucleic acids can be about 10
picomolar or higher. It is within the present
invention that the KDvalues of individual nucleic
acids binding to MCP-I is preferably within this
range. Preferred ranges can be defined by choosing any
first number within this range and any second number
within this range. Preferred upper values are 250 nM
and 100 nM, preferred lower values are 50 nM, 10 nM, 1
nM, 100 pM and 10 pM. The nucleic acid molecules
according to the present invention may have any length
provided that they are still able to bind to the
target molecule. It will be acknowledged in the art
that there are preferred lengths of the nucleic acids
according to the present inventions. Typically, the
length is between 15 and 120 nucleotides. It will be
acknowledged by the ones skilled in the art that any
integer between 15 and 120 is a possible length for
the nucleic acids according to the present invention.
More preferred ranges for the length of the nucleic
acids according to the present invention are lengths
of about 20 to 100 nucleotides, about 20 to 80
nucleotides, about 20 to 60 nucleotides, about 20 to
50 nucleotides and about 30 to 50 nucleotides.It is
within the present invention that the nucleic acids
disclosed herein comprise a moiety which preferably is
a high molecular weight moiety and/or which preferably
allows to modify the characteristics of the nucleic
acid in terms of, among others, residence time in the
animal body, preferably the human body. A particularly
preferred embodiment of such modification is
PEGylation and HESylation of the nucleic acids
according to the present invention. As used herein PEG
stands for poly(ethylene glycole) and HES for
hydroxyethly starch. PEGylation as preferably used
herein is the modification of a nucleic acid according
to the present invention whereby such modification
consists of a PEG moiety which is attached to a
nucleic acid according to the present invention.
HESylation as preferably used herein is the
modification of a nucleic acid according to the
present invention whereby such modification consists
of a HES moiety which is attached to a nucleic acid
according to the present invention. These
modifications as well as the process of modifying a
nucleic acid using such modifications, is described in
European patent application EP 1 306 382, the
disclosure of which is herewith incorporated in its
entirety by reference. Preferably, the molecular
weight of a modification consisting of or comprising a
high molecular weight moiety is about from 2,000 to
200,000 Da, preferably 20,000 to 120,000 Da,
particularly in case of PEG being such high molecular
weight moiety, and is preferably about from 3,000 to
180,000 Da, more preferably from 5,000 to 130,000 Da,
particularly in case of HES being such high molecular
weight moiety. The process of HES modification is,
e.g., described in German patent application DE 1 2004
006 249.8 the disclosure of which is herewith
incorporated in its entirety by reference. It is
within the present invention that either of PEG and
HES may be used as either a linear or branched from as
further described in the patent applications
WO2005074993 and PCT/EP02/1 1950. Such modification
can, in principle, be made to the nucleic acid
molecules of the present invention at any position
thereof. Preferably such modification is made either
to the 5' -terminal nucleotide, the 3'-terminal
nucleotide and/or any nucleotide between the 5'
nucleotide and the 3' nucleotide of the nucleic acid
molecule. The modification and preferably the PEG
and/or HES moiety can be attached to the nucleic acid
molecule of the present invention either directly or
through a linker. It is also within the present
invention that the nucleic acid molecule according to
the present invention comprises one or more
modifications, preferably one or more PEG and/or HES
moiety. In an embodiment theindividual linker molecule
attaches more than one PEG moiety or HES moiety to a
nucleic acid molecule according to the present
invention. The linker used in connection with the
present invention can itself be either linear or
branched. This kind of linkers are known to the ones
skilled in the art and are further described in the
patent applications WO2005074993 and PCT/EP02/1 1950.
Without wishing to be bound by any theory, it seems
that by modifying the nucleic acids according to the
present invention with high molecular weight moiety
such as a polymer and more particularly the polymers
disclosed herein, which are preferably physiologically
acceptable, the excretion kinetic is changed. More
particularly, it seems that due to the increased
molecular weight of such modified inventive nucleic
acids and due to the nucleic acids not being subject
to metabolism particularly when in the L form,
excretion from an animal body, preferably from a
mammalian body and more preferably from a human body
is decreased. As excretion typically occurs via the
kidneys, the present inventors assume that the
glomerular filtration rate of the thus modified
nucleic acid is significantly reduced compared to the
nucleic acids not having this kind of high molecular
weight modification which results in an increase in
the residence time in the body. In connection
therewith it is particularly noteworthy that, despite
such high molecular weight modification the
specificity of the nucleic acid according to the
present invention is not affected in a detrimental
manner. Insofar, the nucleic acids according to the
present invention have surprising characteristics -
which normally cannot be expected from
pharmaceutically active compounds - such that a
pharmaceutical formulation providing for a sustained
release is not necessarily required to provide for a
sustained release. Rather the nucleic acids according
to the present invention in their modified form
comprising a high molecular weight moiety, can as such
already be used as a sustained release-formulation.
Insofar, the modification(s) of the nucleic acid
molecules as disclosed herein and the thus modified
nucleic acid molecules and any composition comprising
the same may provide for a distinct, preferably
controlled pharmacokinetics and biodistribution
thereof. This also includes residence time in
circulation and distribution to tissues. Such
modifications are further described in the patent
application PCT/EP02/1 1950. However, it is also
within the present invention that the nucleic acids
disclosed herein do not comprise any modification and
particularly no high molecular weight modification
such as PEGylation or HESylation. Such embodiment is
particularly preferred when the nucleic acid 



shows preferential distribution to any target organ or
tissue in the body. Nucleic acid agents withsuch a
distributive profile would allow establishment of
effective local concentrations in the target tissue
while keeping systemic concentration low. This would
allow the use of low doses which is not only
beneficial from an economic point of view, but also
reduces unnecessary exposure of other tissues to the
nucleic acid agent, thus reducing the potential risk
of side effects. The inventive nucleic acids, which
are also referred to herein as the nucleic acids
according to the present invention, and/or the
antagonists according to the present invention may be
used for the generation or manufacture of a
medicament. Such medicament or a pharmaceutical
composition according to the present invention
contains at least one of the inventive nucleic acids,
optionally together with further pharmaceutically
active compounds, whereby the inventive nucleic acid
preferably acts as pharmaceutically active compound
itself. Such medicaments comprise in preferred
embodiments at least a pharmaceutically acceptable
carrier. Such carrier may be, e.g., water, buffer,
PBS, glucose solution, preferably a 5% glucose salt
balanced solution, starch, sugar, gelatine or any
other acceptable carrier substance. Such carriers are
generally known to the one skilled in the art. It will
be acknowledged by the person skilled in the art that
any embodiments, use and aspects of or related to the
medicament of the present invention is also applicable
to the pharmaceutical composition of the present
invention and vice versa. The indication, diseases and
disorders for the treatment and/or prevention of which
the nucleic acids, the pharmaceutical compositions and
medicaments in accordance with or prepared in
accordance with the present invention result from the
involvement, either direct or indirect, of MCP-I in
the respective pathogenetic mechanism. However, also
those indications, diseases and disorders can be
treated and prevented in the pathogenetic mechanism of
which MCP-2, MCP-3, MCP-4 and/or eotaxin are either
directly or indirectly involved. It is obvious for the
ones skilled in the art that particularly those
nucleic acids according to the present invention can
be used insofar, i.e. for the diseases involving in
the broader sense MCP-2, MCP-3, MCP-4 and eotaxin,
which interact and bind, respectively, to or with
MCP-2, MCP-3, MCP-4 and eotaxin, respectively. More
specifically, such uses arise, among others, from the
expression pattern of MCP-I which suggests that it
plays important roles in human diseases that are
characterized by mononuclear cell infiltration. Such
cell infiltration is present in many inflammatory and
autoimmune diseases.In animal models, MCP-I has been
shown to be expressed in the brain after focal
ischemia (Kim 1995; Wang 1995) and during experimental
autoimmune encephalomyelitis (Hulkower 1993; Ransohoff
1993; Banisor 2005). MCP-I may be an important
chemokine that targets mononuclear cells in the
disease process illustrated by these animal models,
such as stroke and multiple sclerosis. A large body of
evidence argues in favor of a unique role of the
MCP-1/CCR2 axis in monocyte chemoattraction and thus
chronic inflammation: (i) MCP-I- or CCR2-deficient
mice show markedly reduced macrophage chemotactic
response while otherwise appearing normal (Kuziel
1997; Kurihara 1997; Boring 1997; Lu 1998). (ii),
despite functional redundancy with other chemokines in
vitro, loss of MCP-I effector function alone is
sufficient to impair monocytic trafficking in several
inflammatory models (Lloyd 1997; Furuichi 2003;
Egashira 2002; Galasso 2000; Ogata 1997; Kennedy 1998;
Gonzalo 1998; Kitamoto 2003). (iii), MCP-I levels are
elevated in many inflammatory diseases. In fact, MCP-I
is thought to play a role in many diseases with and
without an obvious inflammatory component such as
rheumatoid arthritis (Koch 1992; Hosaka 1994; Akahoshi
1993; Harigai 1993; Rollins 1996), renal disease (Wada
1996; Viedt 2002), restenosis after angioplasty
(Economou 2001), allergy and asthma (Alam 1996;
Holgate 1997; Gonzalo 1998), cancer (Salcedo 2000;
Gordillo 2004), atherosclerosis (Nelken 1991;
Yla-Herttuala 1991; Schwartz 1993; Takeya 1993; Boring
1998), psoriasis (Vestergaard 2004), inflammation of
the nervous system (Huang 2001), atopic dermatitis
(Kaburagi 2001), colitis (Okuno 2002), endometriosis
(Jolicoeur 2001), uveitis (Tuaillon 2002), retinal
disorders (Nakazawa 2007), idiopathic pulmonary
fibrosis and sarcoidosis (Iyonaga 1994) and
polymyositis/dermatomyositis (De Bleecker 2002).
Therapeutic intervention with anti-MCP-1 agents - or
CCR2 antagonists -would affect the excess inflammatory
monocyte trafficking but may spare basal trafficking
of phagocytes, thereby avoiding general
immunosuppression and increased risk of infections
(Dawson 2003). Additionally, based on the increasing
knowledge on the molecular mechanisms of the
inflammatory process and the interplay of locally
secreted mediators of inflammation, new targets for
the therapy of kidney diseases have been identified
(Holdsworth 2000; Segerer 2000).One of those targets,
for which robust data on expression and interventional
studies with specific antagonists in appropriate
animal models exist is MCP-I. This protein has a
widely nonredundant role for immune-cell recruitment
to sites of renal inflammation. Infiltration of immune
cells to the kidney is thought to be a major mechanism
of structural renal damage and decline of renal
function in the development of various forms of kidney
disease. All types of renal cells can express
chemokines including MCP-I upon stimulation in vitro
(Segerer 2000); there is a long list of stimuli that
trigger MCP-I expression in vitro including cytokines,
oxygen radicals, immune complexes, and lipid
mediators. In healthy kidneys of rats and mice, MCP-I
is not expressed, but is readily upregulated during
the course of acute and chronic rodent models of renal
inflammation including immune complex
glomerulonephritis, rapid progressive
glomerulonephritis, proliferative glomerulonephritis,
diabetic nephropathy, obstructive nephropathy, or
acute tubular necrosis (Segerer 2000; Anders 2003).
The expression data for MCP-I in rodents do correlate
well with the respective expression found in human
renal biopsies (Rovin 1994; Cockwell 1998; Wada 1999).
Furthermore, renal expression in human kidneys is
associated with disease activity and declines when
appropriate therapy induced disease remission (Amann
2003). Glomerular mononuclear cell infiltration is
associated with the development of a diffuse
glomerulosclerosis in patients with diabetic
nephropathy. MCP-I plays an important role in the
recruitment and accumulation of monocytes and
lymphocytes within the glomerulus (Banba 2000; Morii
2003). Locally produced MCP-I seems to be particularly
involved in the initiation and progression of
tubulointerstitial damage, as documented in
experiments using transgenic mice with nephrotoxic
serum-induced nephritis (NSN). MCP-I was mainly
detected in vascular endothelial cells, tubular
epithelial cells and infiltrated mononuclear cells in
the interstitial lesions. The MCP-I mediated
activation of tubular epithelial cells is consistent
with the notion that MCP-I contributes to
tubulointerstitial inflammation, a hallmark of
progressive renal disease (Wada 2001; Viedt 2002)Due
to the homology between MCP-I on the one hand and
MCP-2, MCP-3, MCP-4 and eotaxin on the other hand, the
nucleic acids according to the present invention, at
least those of them which interact with or bind to
MCP-2, MCP-3, MCP-4 and eotaxin, respectively, can
typically be used for the treatment, prevention and/or
diagnosis of any disease where MCP-2, MCP-3, MCP-4 and
eotaxin, respectively, is either directly or
indirectly involved. Involved as preferably used
herein, means that if the respective molecule which is
involved in the disease, is prevented from exerting
one, several or all of its functions in connection
with the pathogenetic mechanism underlying the
disease, the disease will be cured or the extent
thereof decreased or the outbreak thereof prevented;
at least the symptoms or any indicator of such disease
will be relieved and improved, respectively, such that
the symptoms and indicator, respectively, is identical
or closer to the one(s) observed in a subject not
suffering from the disease or not being at risk to
develop such disease. Of course, because the MCP-I
binding nucleic acids according to the present
invention interact with or bind to human or murine
MCP-I, a skilled person will generally understand that
the MCP-I binding nucleic acids according to the
present invention can easily be used for the
treatment, prevention and/or diagnosis of any disease
as described herein of humans and animals. These
members of the monocyte chemoattractant protein (MCP)
family, i.e. MCP-2, MCP-3, MCP-4 and eotaxin thus
share a high degree of sequence similarity with MCP-I.
Although not exclusively, eotaxin, MCP-2, -3, and - 4
interact via CCR3, the characteristic chemokine
receptor on human eosinophils (Heath 1997). The CCR3
receptor is upregulated in neoplastic conditions, such
as cutaneous T-cell lymphoma (Kleinhans 2003),
glioblastoma (Kouno 2004), or renal cell carcinoma
(Johrer 2005). More specifically, increased levels of
eotaxin are directly associated with asthma diagnosis
and compromised lung function (Nakamura 1999).
Elevated expression of eotaxin at sites of allergic
inflammation has been observed in both atopic and
nonatopic asthmatics (Ying 1997; Ying 1999). Also,
mRNAs coding for MCP-2 and - 4 are constitutively
expressed in a variety of tissues; their physiological
functions in these contexts, however, are unknown.
Plasma MCP-2 levels are elevated in sepsis together
with MCP-I (Bossink 1995); MCP-3 expression occurs
inasthmatics (Humbert 1997). Finally, MCP-4 can be
found at the luminal surface of atherosclerotic
vessels (Berkhout 1997). Accordingly, disease and/or
disorders and/or diseased conditions for the treatment
and/or prevention of which the medicament according to
the present invention may be used include, but are not
limited to inflammatory diseases, autoimmune diseases,
autoimmune encephalomyelitis, stroke, acute and
chronic multiple sclerosis, chronic inflammation,
rheumatoid arthritis, renal diseases, restenosis,
restenosis after angioplasty, acute and chronic
allergic reactions, primary and secondary immunologic
or allergic reactions, asthma, conjunctivitis,
bronchitis, cancer, atherosclerosis, arteriosclerotic
cardiovasular heart failure or stroke, psoriasis,
psoriatic arthritis, inflammation of the nervous
system, atopic dermatitis, colitis, endometriosis,
uveitis, 



retinal disorders including macular degeneration,
retinal detachment, diabetic retinopathy, retinopathy
of prematurity, retinitis pigmentosa, proliferative
vitreoretinopathy, and central serous
chorioretinopathy; idiopathic pulmonary fibrosis,
sarcoidosis, polymyositis, dermatomyositis, avoidance
of immunosuppression, reducing the risk of infection,
sepsis, renal inflammation, glomerulonephritis, rapid
progressive glomerulonephritis, proliferative
glomerulonephritis, diabetic nephropathy, obstructive
nephropathy, acute tubular necrosis, and diffuse
glomerulosclerosis, systemic lupus erythematosus,
chronic bronchitis, Behcet's disease, amyotrophic
lateral sclerosis (ALS), premature atherosclerosis
after Kawasaki's disease, myocardial infarction,
obesity, chronic liver disease, Peyronie's disease,
acute spinal chord injury, lung or kidney
transplantation, myocarditis, Alzheimer's disease, and
neuropathy, breast carcinoma, gastric carcinoma,
bladder cancer, ovarian cancer, hamartoma, colorectal
carcinoma, colonic adenoma, pancreatitis, chronic
obstructiv pulmonary disesase (COPD) and inflammatory
bowel diseases such as Crohn's disease or ulcerative
colitis. In a further embodiment, the medicament
comprises a further pharmaceutically active agent.
Such further pharmaceutically active compounds are,
among others but not limited thereto, those known to
control blood pressure and diabetes such as
angiotensin converting enzyme (ACE) inhibitors and
angiotensin receptor blockers. The further
pharmaceutically active compound can be, in a further
embodiment, also one of those compounds which reduce
infiltration of immune cells to sites of chronic
inflammation or generally suppress the exuberant
immune response that is present in chronic
inflammatory settings and that leads to tissue damage.
Such compounds can be, but are not limited to,
steroids or immune suppressants and are preferably
selected from the group comprising corticosteroids
like prednisone, methylprednisolone,
hydrocortisone,dexamethasone and general
immunosuppressants such as cyclophosphamide,
cyclosporine, chlorambucil, azathioprine, tacrolimus
or mycophenolate mofetil. Additionally, more specific
blockers of T-cell costimulation, e.g. blockers of
CD154 or CD40 or CD28 or CD86 or CD80; or T- and/or
B-cell depleting agents like an anti-CD20 agent are
useful in further embodiments. Finally, the further
pharmaceutically active agent may be a modulator of
the activity of any other chemokine which can be a
chemokine agonist or antagonist or a chemokine
receptor agonist or antagonist. Alternatively, or
additionally, such further pharmaceutically active
agent is a further nucleic acid according to the
present invention. Alternatively, the medicament
comprises at least one more nucleic acid which binds
to a target molecule different from MCP-I or exhibits
a function which is different from the one of the
nucleic acids according to the present invention. It
is within the present invention that the medicament is
alternatively or additionally used, in principle, for
the prevention of any of the diseases disclosed in
connection with the use of the medicament for the
treatment of said diseases. Respective markers
therefore, i.e. for the respective diseases are known
to the ones skilled in the art. Preferably, the
respective marker is MCP-I. Alternatively and/or
additionally, the respective marker is selected from
the group comprising MCP-2, MCP-3, MCP-4 and eotaxin.
A still further group of markers is selected from the
group comprising autoreactive antibodies in the
plasma, such as, for example, antidsDNA antibodies or
rheumatoid factor. In one embodiment of the medicament
of the present invention, such medicament is for use
in combination with other treatments for any of the
diseases disclosed herein, particularly those for
which the medicament of the present invention is to be
used. "Combination therapy" (or "co-therapy") includes
the administration of a medicament of the invention
and at least a second agent as part of a specific
treatment regimen intended to provide the beneficial
effect from the co-action of these therapeutic agents,
i. e. the medicament of the present invention and said
second agent. The beneficial effect of the combination
includes, but is not limited to, pharmacokinetic or
pharmacodynamic co-action resulting from the
combination of therapeutic agents. Administration of
these therapeutic agents in combination typically is
carried out over a defined time period (usually
minutes, hours, days or weeks depending upon the
combination selected)."Combination therapy" may, but
generally is not, intended to encompass the
administration of two or more of these therapeutic
agents as part of separate monotherapy regimens that
incidentally and arbitrarily result in the
combinations of the present invention. "Combination
therapy" is intended to embrace administration of
these therapeutic agents in a sequential manner, that
is, wherein each therapeutic agent is administered at
a different time, as well as administration of these
therapeutic agents, or at least two of the therapeutic
agents, in a substantially simultaneous manner.
Substantially simultaneous administration can be
accomplished, for example, by administering to a
subject a single capsule having a fixed ratio of each
therapeutic agent or in multiple, single capsules for
each of the therapeutic agents. Sequential or
substantially simultaneous administration of each
therapeutic agent can be effected by any appropriate
route including, but not limited to, topical routes,
oral routes, intravenous routes, intramuscular routes,
and direct absorption through mucous membrane tissues.
The therapeutic agents can be administered by the same
route or by different routes. For example, a first
therapeutic agent of the combination selected may be
administered by injection while the other therapeutic
agents of the combination may be administered
topically. Alternatively, for example, all therapeutic
agents may be administered topically or all
therapeutic agents may be administered by injection.
The sequence in which the therapeutic agents are
administered is not narrowly critical unless noted
otherwise. "Combination therapy" also can embrace the
administration of the therapeutic agents as described
above in further combination with other biologically
active ingredients. Where the combination therapy
further comprises a non-drug treatment, the non-drug
treatment may be conducted at any suitable time so
long as a beneficial effect from the co-action of the
combination of the therapeutic agents and non-drug
treatment is achieved. For example, in appropriate
cases, the beneficial effect is still achieved when
the non-drug treatment is temporally removed from the
administration of the therapeutic agents, perhaps by
days or even weeks. As outlined in general terms
above, the medicament according to the present
invention can be administered, in principle, in any
form known to the ones skilled in the art. A preferred
route of administration is systemic administration,
more preferably by parenteral administration,
preferably by injuction.. Alternatively, the
medicament may be administered locally. Other routes
of administration comprise intramuscular,
intraperitoneal, and subcutaneous, per
orum,intranasal, intratracheal or pulmonary with
preference given to the route of administration that
is the least invasive, while ensuring efficiancy.
Parenteral administration is generally used for
subcutaneous, intramuscular or intravenous injections
and infusions. Additionally, one approach for
parenteral administration employs the implantation of
a slow-release or sustained-released systems, which
assures that a constant level of dosage is maintained,
that are well known to the ordinary skill in the art.
Furthermore, preferred medicaments of the present
invention can be administered in intranasal form via
topical use of suitable intranasal vehicles,
inhalants, or via transdermal routes, using those
forms of transdermal skin patches well known to those
of ordinary skill in that art. To be administered in
the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather
than intermittent throughout the dosage regimen. Other
preferred topical preparations include creams,
ointments, lotions, aerosol sprays and gels, wherein
the concentration of active ingredient would typically
range from 0.01% to 15%, w/w or w/v. The medicament of
the present invention will generally comprise an
effective amount of the active component(s) of the
therapy, including, but not limited to, a nucleic acid
molecule of the present invention, dissolved or
dispersed in a pharmaceutically acceptable medium.
Pharmaceutically acceptable media or carriers include
any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and
absorption delaying agents and the like. The use of
such media and agents for pharmaceutical active
substances is well known in the art. Supplementary
active ingredients can also be incorporated into the
medicament of the present invention. In a further
aspect the present invention is related to a
pharmaceutical composition. Such pharmaceutical
composition comprises at least one of the nucleic
acids according to the present invention and
preferably a pharmaceutically acceptable vehicle. Such
vehicle can be any vehicle or any binder used and/or
known in the art. More particularly such binder or
vehicle is any binder or vehicle as discussed in
connection with the manufacture of the medicament
disclosed herein. In a further embodiment, the
pharmaceutical composition comprises a further
pharmaceutically active agent.The preparation of a
medicament and a pharmaceutical composition will be
known to those of skill in the art in light of the
present disclosure. Typically, such compositions may
be prepared as injectables, either as liquid solutions
or suspensions; solid forms suitable for solution in,
or suspension in, liquid prior to injection; as
tablets or other solids for oral administration; as
time release capsules; or in any other form currently
used, including eye drops, creams, lotions, salves,
inhalants and the like. The use of sterile
formulations, such as saline-based washes, by
surgeons, physicians or health care workers to treat a
particular area in the operating field may also be
particularly useful. Compositions may also be
delivered via microdevice, microparticle or sponge.
Upon formulation, a medicament will be administered in
a manner compatible with the dosage formulation, and
in such amount as is pharmacologically effective. The
formulations are easily administered in a variety of
dosage forms, such as the type of injectable solutions
described above, but drug release capsules and the
like can also be employed. In this context, the
quantity of active ingredient and volume of
composition to be administered 



depends on the individual or the subject to be
treated. Specific amounts of active compound required
for administration depend on the judgment of the
practitioner and are peculiar to each individual. A
minimal volume of a medicament required to disperse
the active compounds is typically utilized. Suitable
regimes for administration are also variable, but
would be typified by initially administering the
compound and monitoring the results and then giving
further controlled doses at further intervals. For
instance, for oral administration in the form of a
tablet or capsule (e.g., a gelatin capsule), the
active drug component, i. e. a nucleic acid molecule
of the present invention and/or any further
pharmaceutically active agent, also referred to herein
as therapeutic agent(s) or active compound(s) can be
combined with an oral, non-toxic, pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
water and the like. Moreover, when desired or
necessary, suitable binders, lubricants,
disintegrating agents, and coloring agents can also be
incorporated into the mixture. Suitable binders
include starch, magnesium aluminum silicate, starch
paste, gelatin, methylcellulose, sodium
carboxymethylcellulose and/or polyvinylpyrrolidone,
natural sugars such as glucose or beta-lactose, corn
sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium alginate, polyethylene glycol,
waxes, and the like. Lubricants used in thesedosage
forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride, silica, talcum, stearic acid, its
magnesium or calcium salt and/or polyethyleneglycol,
and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum starches, agar, alginic acid or its sodium
salt, or effervescent mixtures, and the like.
Diluents, include, e.g., lactose, dextrose, sucrose,
mannitol, sorbitol, cellulose and/or glycine. The
medicament of the invention can also be administered
in such oral dosage forms as timed release and
sustained release tablets or capsules, pills, powders,
granules, elixirs, tinctures, suspensions, syrups and
emulsions. Suppositories are advantageously prepared
from fatty emulsions or suspensions. The
pharmaceutical composition or medicament may be
sterilized and/or contain adjuvants, such as
preserving, stabilizing, wetting or emulsifying
agents, solution promoters, salts for regulating the
osmotic pressure and/or buffers. In addition, they may
also contain other therapeutically valuable
substances. The compositions are prepared according to
conventional mixing, granulating, or coating methods,
and typically contain about 0.1% to 75%, preferably
about 1% to 50%, of the active ingredient. Liquid,
particularly injectable compositions can, for example,
be prepared by dissolving, dispersing, etc. The active
compound is dissolved in or mixed with a
pharmaceutically pure solvent such as, for example,
water, saline, aqueous dextrose, glycerol, ethanol,
and the like, to thereby form the injectable solution
or suspension. Additionally, solid forms suitable for
dissolving in liquid prior to injection can be
formulated. For solid compositions, excipients include
pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharin, talcum,
cellulose, glucose, sucrose, magnesium carbonate, and
the like. The active compound defined above, may be
also formulated as suppositories, using for example,
polyalkylene glycols, for example, propylene glycol,
as the carrier. In some embodiments, suppositories are
advantageously prepared from fatty emulsions or
suspensions. The medicaments and nucleic acid
molecules, respectively, of the present invention can
also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesicles.
Liposomes can be formed from a variety
ofphospholipids, containing cholesterol, stearylamine
or phosphatidylcholines. In some embodiments, a film
of lipid components is hydrated with an aqueous
solution of drug to a form lipid layer encapsulating
the drug, what is well known to the ordinary skill in
the art. For example, the nucleic acid molecules
described herein can be provided as a complex with a
lipophilic compound or non-immunogenic, high molecular
weight compound constructed using methods known in the
art. Additionally, liposomes may bear such nucleic
acid molecules on their surface for targeting and
carrying cytotoxic agents internally to mediate cell
killing. An example of nucleic-acid associated
complexes is provided in U.S. Patent No. 6,01 1,020.
The medicaments and nucleic acid molecules,
respectively, of the present invention may also be
coupled with soluble polymers as targetable drug
carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropyl-methacrylamide-phenol,
polyhydroxyethylaspanamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl
residues. Furthermore, the medicaments and nucleic
acid molecules, respectively, of the present invention
may be coupled to a class of biodegradable polymers
useful in achieving controlled release of a drag, for
example, polylactic acid, polyepsilon capro lactone,
polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and
cross- linked or amphipathic block copolymers of
hydrogels. If desired, the pharmaceutical composition
and medicament, respectively, to be administered may
also contain minor amounts of non-toxic auxiliary
substances such as wetting or emulsifying agents, pH
buffering agents, and other substances such as for
example, sodium acetate, and triethanolamine oleate.
The dosage regimen utilizing the nucleic acid
molecules and medicaments, respectively, of the
present invention is selected in accordance with a
variety of factors including type, species, age,
weight, sex and medical condition of the patient; the
severity of the condition to be treated; the route of
administration; the renal and hepatic function of the
patient; and the particular aptamer or salt thereof
employed. An ordinarily skilled physician or
veterinarian can readily determine and prescribe the
effective amount of the drug required to prevent,
counter or arrest the progress of the condition.
Effective plasma levels of the nucleic acid according
to the present invention preferably range from 500 fM
to 500 mM in the treatment of any of the diseases
disclosed herein.The nucleic acid molecules and
medicaments, respectively, of the present invention
may preferably be administered in a single daily dose,
every second or third day, weekly, every second week,
in a single monthly dose or every third month. It is
within the present invention that the medicament as
described herein constitutes the pharmaceutical
composition disclosed herein. In a further aspect the
present invention is related to a method for the
treatment of a subject who is need of such treatment,
whereby the method comprises the administration of a
pharmaceutically active amount of at least one of the
nucleic acids according to the present invention. In
an embodiment, the subject suffers from a disease or
is at risk to develop such disease, whereby the
disease is any of those disclosed herein, particularly
any of those diseases disclosed in connection with the
use of any of the nucleic acids according to the
present invention for the manufacture of a medicament.
It is to be understood that the nucleic acid as well
as the antagonists according to the present invention
can be used not only as a medicament or for the
manufacture of a medicament, but also for cosmetic
purposes, particularly with regard to the involvement
of MCP-I in inflamed regional skin lesions. Therefore,
a further condition or disease for the treatment or
prevention of which the nucleic acid, the medicament
and/or the pharmaceutical composition according to the
present invention can be used, is inflamed regional
skin lesions. As preferably used herein a diagnostic
or diagostic agent or diagnostic means is suitable to
detect, either directly or indirectly MCP-I,
preferably MCP-I as described herein and more
preferably MCP-I as described herein in connection
with the various disorders and diseases described
herein. However, to the extent that the nucleic acid
molecules according to the present invention are also
binding to any, some or all of MCP-2, MCP-3, MCP-4 and
eotaxin, such nucleic acid molecules can also be used
for the diagnosis of diseases and disorders,
respectively, the pathogenetic mechanism is either
directly or indirectly linked or associated with the
overexpression or over-activity with MCP-2, MCP-3,
MCP-4 and/or eotaxin. The diagnostic is suitable for
the detection and/or follow-up of any of the disorders
and diseases, respectively, described herein. Such
detection is possible through the binding of the
nucleic acids according to the present invention to
MCP-I. Such binding can be either directly or
indirectly be detected.The respective methods and
means are known to the ones skilled in the art. Among
others, the nucleic acids according to the present
invention may comprise a label which allows the
detection of the nucleic acids according to the
present invention, preferably the nucleic acid bound
to MCP-I. Such a label is preferably selected from the
group comprising radioactive, enzymatic and
fluorescent labels. In principle, all known assays
developed for antibodies can be adopted for the
nucleic acids according to the present invention
whereas the target-binding antibody is substituted to
a target-binding nucleic acid. In antibody-assays
using unlabeled target-binding antibodies the
detection is preferably done by a secondary antibody
which is modified with radioactive, enzymatic and
fluorescent labels and bind to the target-binding
antibody at its Fcfragment. In the case of a nucleic
acid, preferably a nucleic acid according to the
present invention, the nucleic acid is modified with
such a label, whereby preferably such a label is
selected from the group comprising biotin, Cy-3 and
Cy-5, and such label is detected by an antibody
directed against such label, e.g. an anti-biotin
antibody, an anti-Cy3 antibody or an anti- Cy5
antibody, or - in the case that the label is biotin -
the label is detected by streptavidin or avidin which
naturally bind to biotin. Such antibody, streptavidin
or avidin in turn is preferably modified with a
respective label, e.g. a radioactive, enzymatic or
fluorescent label (like an secondary antibody). 



In a further embodiment the nucleic acid molecules
according to the invention are detected or analysed by
a second detection means, wherein the said detection
means is a molecular beacon. The methodology of
molecular beacon is known to persons skilled in the
art. In brief, nucleic acids probes which are also
referred to as molecular beacons, are a reverse
complement to the nucleic acids sample to be detected
and hybridise because of this to a part of the nucleic
acid sample to be detected. Upon binding to the
nucleic acid sample the fluorophoric groups of the
molecular beacon are separated which results in a
change of the fluorescence signal, preferably a change
in intensity. This change correlates with the amount
of nucleic acids sample present. It will be
acknowledged that the detection of MCP-I using the
nucleic acids according to the present invention will
particularly allow the detection of MCP-I as defined
herein. In connection with the detection of the MCP-I
a preferred method comprises the following steps: (a)
providing a sample which is to be tested for the
presence of MCP-I, (b) providing a nucleic acid
according to the present invention,(c) reacting the
sample with the nucleic acid, preferably in a reaction
vessel whereby step (a) can be performed prior to step
(b), or step (b) can be preformed prior to step (a).
In a preferred embodiment a further step d) is
provided, which consists in the detection of the
reaction of the sample with the nucleic acid.
Preferably, the nucleic acid of step b) is immobilised
to a surface. The surface may be the surface of a
reaction vessel such as a reaction tube, a well of a
plate, or the surface of a device contained in such
reaction vessel such as, for example, a bead. The
immobilisation of the nucleic acid to the surface can
be made by any means known to the ones skilled in the
art including, but not limited to, non-covalent or
covalent linkages. Preferably, the linkage is
established via a covalent chemical bond between the
surface and the nucleic acid. However, it is also
within the present invention that the nucleic acid is
indirectly immobilised to a surface, whereby such
indirect immobilisation involves the use of a further
component or a pair of interaction partners. Such
further component is preferably a compound which
specifically interacts with the nucleic acid to be
immobilised which is also referred to as interaction
partner, and thus mediates the attachment of the
nucleic acid to the surface. The interaction partner
is preferably selected from the group comprising
nucleic acids, polypeptides, proteins and antibodies.
Preferably, the interaction partner is an antibody,
more preferably a monoclonal antibody. Alternatively,
the interaction partner is a nucleic acid, preferably
a functional nucleic acid. More preferably such
functional nucleic acid is selected from the group
comprising aptamers, spiegelmers, and nucleic acids
which are at least partially complementary to the
nucleic acid. In a further alternative embodiment, the
binding of the nucleic acid to the surface is mediated
by a multi-partite interaction partner. Such
multi-partite interaction partner is preferably a pair
of interaction partners or an interaction partner
consisting of a first member and a second member,
whereby the first member is comprised by or attached
to the nucleic acid and the second member is attached
to or comprised by the surface. The multi partite
interaction partner is preferably selected from the
group of pairs of interaction partners comprising
biotin and avidin, biotin and streptavidin, and biotin
and neutravidin. Preferably, the first member of the
pair of interaction partners is biotin. A preferred
result of such method is the formation of an
immobilised complex of MCP-I and the nucleic acid,
whereby more preferably said complex is detected. It
is within an embodiment that from the complex the
MCP-I is detected.A respective detection means which
is in compliance with this requirement is, for
example, any detection means which is specific for
that/those part(s) of the MCP-I. A particularly
preferred detection means is a detection means which
is selected from the group comprising nucleic acids,
polypeptides, proteins and antibodies, the generation
of which is known to the ones skilled in the art. The
method for the detection of MCP-I also comprises that
the sample is removed from the reaction vessel which
has preferably been used to perform step c). The
method comprises in a further embodiment also the step
of immobilising an interaction partner of MCP-I on a
surface, preferably a surface as defined above,
whereby the interaction partner is defined as herein
and preferably as above in connection with the
respective method and more preferably comprises
nucleic acids, polypeptides, proteins and antibodies
in their various embodiments. In this embodiment, a
particularly preferred detection means is a nucleic
acid according to the present invention, whereby such
nucleic acid may preferably be labelled or
non-labelled. In case such nucleic acid is labelled it
can directly or indirectly be detected. Such detection
may also involve the use of a second detection means
which is, preferably, also selected from the group
comprising nucleic acids, polypeptides, proteins and
embodiments in the various embodiments described
herein. Such detection means are preferably specific
for the nucleic acid according to the present
invention. In a more preferred embodiment, the second
detection means is a molecular beacon. Either the
nucleic acid or the second detection means or both may
comprise in a preferred embodiment a detection label.
The detection label is preferably selected from the
group comprising biotin, a bromo-desoxyuridine label,
a digoxigenin label, a fluorescence label, a UV-label,
a radio-label, and a chelator molecule. Alternatively,
the second detection means interacts with the
detection label which is preferably contained by,
comprised by or attached to the nucleic acid.
Particularly preferred combinations are as follows:
the detection label is biotin and the second detection
means is an antibody directed against biotin, or
wherein the detection label is biotin and the second
detection means is an avidin or an avidin carrrying
molecule, or wherein the detection label is biotin and
the second detection means is a streptavidin or a
stretavidin carrying molecule, or whereinthe detection
label is biotin and the second detection means is a
neutravidin or a neutravidin carrying molecule, or
wherein the detection label is a bromo-desoxyuridine
and the second detection means is an antibody directed
against bromo-desoxyuridine, or wherein the detection
label is a digoxigenin and the second detection means
is an antibody directed against digoxigenin, or
wherein the detection label is a chelator and the
second detection means is a radio-nuclide, whereby it
is preferred that said detection label is attached to
the nucleic acid. It is to be acknowledged that this
kind of combination is also applicable to the
embodiment where the nucleic acid is attached to the
surface. In such embodiment it is preferred that the
detection label is attached to the interaction
partner. Finally, it is also within the present
invention that the second detection means is detected
using a third detection means, preferably the third
detection means is an enzyme, more preferably showing
an enzymatic reaction upon detection of the second
detection means, or the third detection means is a
means for detecting radiation, more preferably
radiation emitted by a radionuclide. Preferably, the
third detection means is specifically detecting and/or
interacting with the second detection means. Also in
the embodiment with an interaction partner of MCP-I
being immobilised on a surface and the nucleic acid
according to the present invention is preferably added
to the complex formed between the interaction partner
and the MCP-I, the sample can be removed from the
reaction, more preferably from the reaction vessel
where step c) and/or d) are preformed. In an
embodiment the nucleic acid according to the present
invention comprises a fluorescence moiety and whereby
the fluorescence of the fluorescence moiety is
different upon complex formation between the nucleic
acid and MCP-I and free MCP-I . In a further
embodiment the nucleic acid is a derivative of the
nucleic acid according to the present invention,
whereby the derivative of the nucleic acid comprises
at least one fluorescent derivative of adenosine
replacing adenosine. In a preferred embodiment the
fluorescent derivative of adenosine is
ethenoadenosine.In a further embodiment the complex
consisting of the derivative of the nucleic acid
according to the present invention and the MCP-I is
detected using fluorescence. In an embodiment of the
method a signal is created in step (c) or step (d) and
preferably the signal is correlated with the
concentration of MCP-I in the sample. In a preferred
aspect, the assays may be performed in 96-well plates,
where components are immobilized in the reaction
vessels as described above and the wells acting as
reaction vessels. It will be acknowledged by the ones
skilled in the art that what has been said above also
applies to MCP-2, MCP-3, MCP-4 and/or eotaxin, at
least to the extent that the nucleic acids according
to the present invention are also binding to or with
MCP-2, MCP-3, MCP-4 and/or eotaxin. The inventive
nucleic acid may further be used as starting material
for drug design. Basically there are two possible
approaches. One approach is the screening of compound
libraries whereas such compound libraries are
preferably low molecular weight compound libraries. In
an embodiment, the screening is a high throughput
screening. Preferably, high throughput screening is
the fast, efficient, trial-and-error evaluation of
compounds in a target based assay. In best case the
analysis are carried by a colorimetric measurement.
Libraries as used in connection therewith are known to
the one skilled in the art. Alternatively, the nucleic
acid according to the present invention may be used
for rational design of drugs. Preferably, rational
drug design is the design of a pharmaceutical lead
structure. Starting from the 3-dimensional structure
of the target which is typically identified by methods
such as X-ray crystallography or nuclear magnetic
resonance spectroscopy, computer programs are used to
search through databases containing structures of many
different chemical 



compounds. The selection is done by a computer, the
identified compounds can subsequently be tested in the
laboratory. The rational design of drugs may start
from any of the nucleic acid according to the present
invention and involves a structure, preferably a three
dimensional structure, which is similar to the
structure of the inventive nucleic acids or identical
to the binding mediating parts of the structure of the
inventive nucleic acids. In any case such structure
still shows the same or a similar binding
characteristic as the inventive nucleic acids. In
either a further step or as analternative step in the
rational design of drugs the preferably three
dimensional structure of those parts of the nucleic
acids binding to the neurotransmitter are mimicked by
chemical groups which are different from nucleotides
and nucleic acids. By this mimicry a compound
different from the nucleic acids can be designed. Such
compound is preferably a small molecule or a peptide.
In case of screening of compound libraries, such as by
using a competitive assay which are known to the one
skilled in the arts, appropriate MCP-I analogues,
MCP-I agonists or MCP-I antagonists may be found. Such
competitive assays may be set up as follows. The
inventive nucleic acid, preferably a spiegelmer which
is a target binding L-nucleic acid, is coupled to a
solid phase. In order to identify MCP-I analogues
labelled MCP-I may be added to the assay. A potential
analogue would compete with the MCP-I molecules
binding to the spiegelmer which would go along with a
decrease in the signal obtained by the respective
label. Screening for agonists or antagonists may
involve the use of a cell culture assay as known to
the ones skilled in the art. The kit according to the
present invention may comprise at least one or several
of the inventive nucleic acids. Additionally, the kit
may comprise at least one or several positive or
negative controls. A positive control may, for
example, be MCP-I, particularly the one against which
the inventive nucleic acid is selected or to which it
binds, preferably, in liquid form. A negative control
may, e.g., be a peptide which is defined in terms of
biophysical properties similar to MCP-I, but which is
not recognized by the inventive nucleic acids.
Furthermore, said kit may comprise one or several
buffers. The various ingredients may be contained in
the kit in dried or lyophilised form or solved in a
liquid. The kit may comprise one or several containers
which in turn may contain one or several ingredients
of the kit. In a further embodiment, the kit comprises
an instruction or instruction leaflet which provides
to the user information on how to use the kit and its
various ingredients. The pharmaceutical and
bioanalytical determination of the nucleic acid
according to the present invention is elementarily for
the assessment of its pharmacokinetic and biodynamic
profile in several humours, tissues and organs of the
human and non-human body. For such purpose, any of the
detection methods disclosed herein or known to a
person skilled in the art may be used. In a further
aspect of the present invention a sandwich
hybridisation assay for the detection of the nucleic
acid according to the present invention is provided.
Within the detection assay a captureprobe and a
detection probe are used. The capture probe is
complementary to the first part and the detection
probe to the second part of the nucleic acid according
to the present invention. Both, capture and detection
probe, can be formed by DNA nucleotides, modified DNA
nucleotides, modified RNA nucleotides, RNA
nucleotides, LNA nucleotides and/or PNA nucleotides.
Hence, the capture probe comprise a sequence stretch
complementary to the 5'-end of the nucleic acid
according to the present invention and the detection
probe comprise a sequence stretch complementary to the
3'-end of the nucleic acid according to the present
invention. In this case the capture probe is
immobilised to a surface or matrix via its 5'-end
whereby the capture probe can be immobilised directly
at its 5'-end or via a linker between of its 5'-end
and the surface or matrix. However, in principle the
linker can be linked to each nucleotide of the capture
probe. The linker can be formed by hydrophilic linkers
of skilled in the art or by D-DNA nucleotides,
modified D-DNA nucleotides, D-RNA nucleotides,
modified D-RNA nucleotides, D-LNA nucleotides, PNA
nucleotides, L-RNA nucleotides, L-DNA nucleotides,
modified L-RNA nucleotides, modified L-DNA nucleotides
and/or L-LNA nucleotides. Alternatively, the capture
probe comprises a sequence stretch complementary to
the 3'-end of the nucleic acid according to the
present invention and the detection probe comprise a
sequence stretch complementary to the 5'-end of the
nucleic acid according to the present invention. In
this case the capture probe is immobilised to a
surface or matrix via its 3'-end whereby the capture
probe can be immobilised directly at its 3'-end or via
a linker between of its 3'-end and the surface or
matrix. However, in principle, the linker can be
linked to each nucleotide of the sequence stretch that
is complementary to the nucleic acid according to the
present invention. The linker can be formed by
hydrophilic linkers of skilled in the art or by D-DNA
nucleotides, modified D-DNA nucleotides, D-RNA
nucleotides, modified D-RNA nucleotides, D-LNA
nucleotides, PNA nucleotides, L-RNA nucleotides, L-DNA
nucleotides, modified L-RNA nucleotides, modified
L-DNA nucleotides and/or L-LNA nucleotides. The number
of nucleotides of the capture and detection probe that
may hybridise to the nucleic acid according to the
present invention is variable and can be dependant
from the number of nucleotides of the capture and/or
the detection probe and/or the nucleic acid according
to the present invention itself. The total number of
nucleotides of the capture and the detection probe
that may hybridise to the nucleic acid according to
the present invention should be maximal thenumber of
nucleotides that are comprised by the nucleic acid
according to the present invention. The minimal number
of nucleotides (2 to 10 nucleotides) of the detection
and capture probe should allow hybridisation to the
5'-end or 3'-end, respectively, of the nucleic acid
according to the present invention. In order to
realize high specificity and selectivity between the
nucleic acid according to the present invention and
other nucleic acids occurring in samples that are
analyzed the total number of nucleotides of the
capture and detection probe should be or maximal the
number of nucleotides that are comprised by the
nucleic acid according to the present invention.
Moreover the detection probe preferably carries a
marker molecule or label that can be detected as
previously described herein. The label or marker
molecule can in principle be linked to each nucleotide
of the detection probe. Preferably, the label or
marker is located at the 5'-end or 3'- end of the
detection probe, whereby between the nucleotides
within the detection probe that are complementary to
the nucleic acid according to the present invention,
and the label a linker can be inserted. The linker can
be formed by hydrophilic linkers of skilled in the art
or by D-DNA nucleotides, modified D-DNA nucleotides,
D-RNA nucleotides, modified D-RNA nucleotides, D-LNA
nucleotides, PNA nucleotides, L-RNA nucleotides, L-DNA
nucleotides, modified LRNA nucleotides, modified L-DNA
nucleotides and/or L-LNA nucleotides. The detection of
the nucleic acid according to the present invention
can be carried out as follows: The nucleic acid
according to the present invention hybridises with one
of its ends to the capture probe and with the other
end to the detection probe. Afterwards unbound
detection probe is removed by, e. g., one or several
washing steps. The amount of bound detection probe
which preferably carries a label or marker molecule,
can be measured subsequently. As preferably used
herein, the term treatment comprises in a preferred
embodiment additionally or alternatively prevention
and/or follow-up. As preferably used herein, the terms
disease and disorder shall be used in an
interchangeable manner, if not indicated to the
contrary. As used herein, the term comprise is
preferably not intended to limit the subject matter
followed or described by such term. However, in an
alternative embodiment the term comprises shall be
understood in the meaning of containing and thus as
limiting the subject matter followed or described by
such term.The various SEQ.ID. Nos., the chemical
nature of the nucleic acid molecules according to the
present invention and the target molecules MCP-I as
used herein, the actual sequence thereof and the
internal reference number is summarized in the
following table.Method and apparatus for controlling
the number of devices installed in an Authorized
Domain Field of the invention The present invention
relates generally to content protection in
communication networks and more particularly to
Authorized Domain Management. Background of the
invention The notion of Authorized Domain (AD) has
been defined recently as a set of devices belonging to
members of a same household for receiving, storing or
consuming contents. In this context, household should
not be viewed as a single location (the main home). An
Authorized Domain can indeed include devices located
in a vacation home, in a car or even hand-held
devices. Figure 1 illustrates an example of Authorized
Domain 1 comprising a set of devices located in the
main house 2: a digital television 2 1, a personal
computer 23, a game console 24 and a storage unit 22;
another digital television 3 1 located in a second
house 3; mobile devices such as a Personal Digital
Assistant 4 1 and a portable player 42 which can be
brought outside the house and a mobile device 5 1
located in a car 5 (e.g. portable video player).
Contents can be delivered to devices of the Authorized
Domain in several ways: it can be a broadcast content
received via an antenna 6 for example; it can be a
broadband, on-demand content received via an open
network such as Internet 7 or it can be a content
stored on a medium such as optical disc 8. Several
groups (e.g. the TV-Anytime Forum or DVB-CPT - Digital



Video Broadcasting Content Protection Technical
sub-group of the DVB organization) have worked in the
past years on Authorized Domain notion. Implementation
solutions have also been proposed by the industry such
as the SmartRight(tm) proposal (information about
which can be found at www.smartright.org). Within an
Authorized Domain, devices are often distinguished
depending on the role they play regarding the content.
In the SmartRight(tm) system for example, the content
enters the Authorized Domain via an Access Device
(also called Acquisition Device), it is stored within
a Storage Entity and consumed or exported by a
Presentation Device. Similar functional entities
aredefined in the DVB-CPCM System ("CPCM" standing for
"Content Protection & Copy Management"), currently
specified by the DVB-CPT and are illustrated in Figure
2. In Figure 2, an Input Content 110, delivered by a
content provider, enters in an Authorized Domain 100
via an Acquisition Point 101 . This entity performs
some actions on the Input Content to obtain a content
120 specific to the Authorized Domain. This AD
specific Content 120 can be stored within the
Authorized Domain by a Storage Entity 102 to be later
consumed. It can be processed by a Processing Entity
103 (e.g. to perform a compression to transfer the
content to a low-resolution device). Finally this AD
specific Content can be consumed via a Consumption
Point 104 where the content is rendered (e.g. in the
form of sound and images) to a user to obtain what is
called a Consumed Content 130. The AD specific Content
can also be exported via an Export Point 105 to obtain
an Exported Content 140 which is no more protected by
the Authorized Domain rules and preferably protected
by another system. It is of course possible to
implement two or more of the previously mentioned
functionalities in a single appliance (e.g. a set-top
box having an internal hard disk drive is at the same
time an Acquisition Point and a Storage Entity; an
Integrated Digital Television with an analog output is
a Consumption Point and an Export Point ) . It is to
be noted that an AD specific Content is bound to the
Authorized Domain in which this content has been
obtained, if such a binding is required by the content
provider (in usage rights attached to the Input
Content for example). This means that such AD specific
Content can be consumed in every Consumption Point of
the Authorized Domain but cannot be consumed in any
device of a different Authorized Domain. Authorized
Domain management is therefore very important to limit
the size and/or extent of the Authorized Domain. Users
would indeed have interest in unlimited Authorized
Domain in order to be able to share their contents
with others but content providers require that the
size of an Authorized Domain be limited to the needs
of members of a single household only. A basic
solution would be to limit the total number of devices
within an Authorized Domain but it is difficult to
estimate the 'normal' number of devices for a single
household. In addition, counting only the number of
devices would have undesirable side effects. For
example, two storage entities of I MByte each (e.g.
USB keys) would be counted as two devices whereas one
storage entity of IOGBytes (e.g. hard disk drive)
would count only for one device.There is therefore a
need for a secure solution to limit the size/extent of
an Authorized Domain which would be transparent and
unnoticed by a majority of honest users but which
would prevent rogue users to circumvent it. Summary of
the invention The invention is directed to a method
for controlling the number of devices installed in an
Authorized Domain containing at least one master
device, said master device being able to store ceiling
values for: - the total number Totaljimit of devices
to be installed in the Authorized Domain; - the total
number Localjimit of devices to be installed in a
local proximity with the master device and - the total
number Remotejimit of devices to be installed remotely
from said master device; the method comprising the
steps, when the master device receives an installation
request from a new device, of: verifying that the
Totaljimit has not been reached and, in case of
positive verification, checking whether the new device
is in local proximity with the master device and, in
case the new device is found to be local, verifying
that the Localjimit has not been reached before
allowing local installation, in case the new device is
found to be remote, verifying that the Remotejimit has
not been reached before allowing remote installation.
According to particular embodiments of the invention:
- the ceiling value Localjimit is greater than the
ceiling value Remotejimit; - the ceiling value
Totaljimit is greater than the sum of the ceiling
values Localjimit and Remotejimit. According to
another embodiment, the master device is furthermore
able to store current values of the number Local_count
of devices installed in the Authorized Domain in local
proximity with the master device; and the number
Remote_count of devices installed in the Authorized
Domain remotely from said master device; and the
method further comprises, in case the new device is
found to be local and in case the number Local_count
is equal to or greater than the Localjimit, a step of
checking that the number of devices installed in
theAuthorized Domain, and which are connected at this
time in local proximity with the master device, is
greater than a predetermined quorum of the number
Local_count; wherein the new device is locally
installed should said checking be positive. According
to other particular embodiments : - the Local_count is
incremented when the new device is installed locally;
or the Remote_count is incremented when the new device
is installed remotely; - the Local_count or the
Remote_count are incremented only when the new device
is able to consume and/or to export content; - the
Local_count or the Remote_count are incremented by one
unit when the new device is able to consume and to
export content; - when a device that was installed
remotely in the Authorized Domain is found to be in
local proximity with the master device, then the
Local_count is incremented while the Remote_count is
decremented; - the method further comprises a step of
splitting the master device functionality between two
apparatuses, said splitting step comprising splitting
the ceiling values Totaljimit, Localjimit and
Remotejimit and the current values Local_count and
Remote_count being between the two master devices. The
invention is also directed to an apparatus containing
master device functionality for controlling the number
of devices installed in an Authorized Domain,
comprising: a memory able to store ceiling values for
the total number Totaljimit of devices to be installed
in the Authorized Domain; the total number Localjimit
of devices to be installed in a local proximity with
the master device and the total number Remotejimit of
devices to be installed remotely from said master
device; the memory being able to store current values
of the number Local_count of devices installed in the
Authorized Domain in local proximity with the master
device; and the number Remote_count of devices
installed in the Authorized Domain remotely from said
master device; and means for implementing the method
to control the installation of new devices in the
Authorized Domain as described previously. Brief
description of the drawings The various features of
the present invention and its preferred embodiments
will now be described, by way of example only, with
reference to the accompanying drawings in which:Figure
1, discussed hereinabove, illustrates an example of a
typical Authorized Domain; Figure 2, described
previously, illustrates the different types of devices
in an Authorized Domain; Figure 3 illustrates
schematically a block diagram of a particular device
called a master device; 



Figure 4 illustrates messages exchanged between a new
device to be installed in an Authorized Domain and a
master device of this AD as well as with other devices
of this AD in a particular example of local
installation; Figure 5 and Figure 6 illustrate state
diagrams respectively of a new device to be installed
in an Authorized Domain and of a master device of this
Authorized Domain. Description of the preferred
embodiments In an Authorized Domain managed according
to the invention, three different size counts are
handled: - one (Local_count) for the number of devices
installed within the location; - one (Remote_count)
for the number of devices installed from a remote
location; and - one (Total_count) for the total number
of devices installed in the Authorized Domain (this
Total_count is in fact the total of the two previous
ones). Preferably, only the devices performing
Consumption point or Export point functionalities are
taken into account for these counts. These counts are
maintained by a master device which is the only one
able to install Consumption and Export Points in the
Authorized Domain. Acquisition Points, Storage and
Processing Entities can be installed by any device
from the Authorized Domain. The master device
functionality can be implemented in any device of an
Authorized Domain and is preferably implemented in a
single device of the AD. A master device is a device
200 as illustrated schematically in Figure 3 which
contains a secure processor (CPU 201) and a secure
memory 202. The security (which is symbolized by a
rectangle in dotted line in Figure 3) of these
components can be implemented using a smart card or
platform of TCPA type (TCPA standing for "Trusted
Computer Platform Alliance"). Obfuscation techniques
exist as well for both securing memory and processing.
Thesetechniques can be used solely or in conjunction
with smart cards or TCPA. The secure memory 202 is
able to store the Local_count and the Remote_count for
the Authorized Domain to which the master device 200
belongs. The Total_count is also stored, in one
embodiment, in the secure memory 202. Alternatively,
the Total_count is not stored as a separate count in
memory 202; it is deduced from the two other counts
each time it is necessary to check the total number of
installed devices in the AD. The CPU 201 is able to
execute a program implementing a method that will be
explained latter in order to control the size/extent
of the AD. The master device 200 further comprises a
network interface 203 for connection, permanently or
temporarily, to a home network and/or to an open
network for communication with other devices of the
AD. The network interface 203 is able to implement
known protocols for wired and/or wireless
transmission, such as IP, IEEE 1394 or 802.1 1b. The
master device 200 also preferably comprises a user
interface 204. The notion of local or remote location
of a given device is defined with respect to the
master device. For example, in the Authorized Domain
shown in Figure 1, if the master device is the PC 23,
then, the DTV1 2 1 which is a kind a consumption point
will be counted in the Local_count whereas the DTV2 3
1 will be counted in the Remote_count stored in master
device 23. As for the portable player 42 which is
another kind of consumption point, it will be
considered as local (and be counted in the
Local_count) if it was local to the master device 23
at the time of its enrollment in the AD. This does not
prevent the portable device to be used later outside
of the main home 2. We will see later that it is also
possible, in an alternative embodiment, to split the
master functionality between two or more devices which
are preferably remote from each other. For each of the
three counts that have been mentioned previously, an
upper limit is also defined and stored in the master
device. These limits are such that: - the Totaljimit
is high (a normal user shall never reach this limit);
- the limit for remotely installed devices Remotejimit
is low (in order to control remote installations); -
the limit for local installed devices Localjimit is
fair; and - the addition of the Remotejimit and
Localjimit should be far lower than the total
limit.When a request for installing a new device in an
AD is received by the master device of this AD, the
following rules will apply: If the Total_count reached
the Totaljimit, then the installation is refused. If
the new device is remote and the Remote_count reached
the Remotejimit, the installation is refused. If the
new device is local and the Local_count is equal to or
greater than the Localjimit, then a quorum test is
performed. This test consists in checking the number
of devices of the AD which are connected at this time
within the proximity of the master device. The master
device broadcasts to this end a message on the network
to which it is connected and only responses coming
from the devices of this AD and located in the
proximity of the master device will be accepted. The
quorum test passes only if the number of accepted
responses represents a certain quorum of the
Local_count. If the test fails, the installation of
the new device is refused. Alternatively, the quorum
test may be based on a certain quorum of the
Total_count. In all other cases, installation of the
new device occurs. The Total_count is incremented. If
the new device is in the proximity of the master
device, the Local_count is incremented as well,
otherwise the Remote_count is incremented. The
ceilings Totaljimit, Remotejimit and Localjimit are
determined by an independent authority which decides
which numbers are fair for 'normal' users. These
limits are entered in all devices which can possibly
act as master devices, preferably during
manufacturing. The independent authority further
defines rules for authorizing Agents (e.g. software
module in a device or specific users), once
authenticated, to update these ceilings. In case a
user is affected by one or several of the ceilings,
this user can request the Authenticated Authorized
Agent to increase one or several ceilings. It is to be
noted that the master functionality can be transferred
from one device to another device of the AD. This
transfer should preferably be only possible locally or
the number of remote transfers should be limited. In
such a case, the current counts and ceilings shall be
transferred as well to the new master device. In case
a user of the household decides to remove one device
from the Authorized Domain (for example to sell it or
to lend it to a user outside of this household), the
Local_count or Remote_count will be decremented
dependingupon the removed device's location detected
by the master device and the Total_count will be
decremented as well. In case a device is lost or
stolen, it is no more able to exchange messages with
the master device and therefore it is no more able to
run the proximity test (used to detect a device
location, as will be explained later) with the master
device. In this case, we chose preferably to decrement
the Local_count. The Total_count is also decremented.
It is to be noted that if the relevant count
(Remote_count or Local_count) is already 0, the other
count will be decremented. In one embodiment of the
invention, a mechanism (which is detailed later in the
description) is provided to re-balance the Local_count
and the Remote_count if, for instance, one remotely
installed device is later found to be local (e.g. a
portable player brought during vacation is first
installed remotely from the master device and is then
connected to the home network of the main house). As
mentioned previously, it is also possible to split the
master functionality into two (or more) to obtain two
or more master devices in one Authorized Domain. In
this case, the three counts Local_count, Remote_count
and Total_count as well as the ceilings Localjimit,
Remotejimit and Totaljimit should also be split
between the master devices. For instance, the addition
of the Local_count1 and Local_count2 of two master
devices after the split should equal the Local_count
of a previous unique master device. The balance of the
counts between the master devices may be decided
automatically (e.g. equally shared between master
devices) or it may be decided by the user of the AD
performing 



the splitting of master devices. An upper limit is
preferably set for the number of splits of the master
functionality and is stored, with the other counts and
ceilings, in a secure memory of the master device. In
an alternative embodiment, it is not necessary to
split the ceiling Totaljimit when other counts and
ceilings are split. Also, it should be noted that,
contrary to the transfer of master functionality which
is limited if transferred remotely or may be
restricted to local transfers, it is preferable to
allow splitting of the master functionality between
remote devices. Splitting is actually mainly
interesting to allow the user having a master device
in each of the AD location. In Figure 4, we have shown
an example of installation of a new device 300 in an
Authorized Domain having already a master device 302
and other devices 304 installed. When connecting to a
home network, a new device 300 broadcasts in a step
306 a Master Request message on the network requesting
amaster device to answer. Other devices of the network
answer only if they are master. In Figure 4, we
suppose that the master device 302 has received the
Master Request message. The master device then checks
in step 308 the value of the Total_count. If
Total_count is less than the ceiling Totaljimit, then
the master device launches in step 310 a Proximity
test with the new device to know whether the new
device is to be counted as a local device or as a
remote device with respect to the master device
location. The Proximity test preferably uses a method
for secure measure of time-based distance between two
devices disclosed in European patent application No.
05 300 494.1 filed on June 20, 2005 by the applicant
of the current European patent application. To this
end, the master devices 302 sends a series of "ping"
commands 312 to the new device 300 and waits for the
"ping" responses 314. For each response received 314,
the master device calculates an associated time-based
distance called Round Trip Time (RTT). If the master
device obtains one RTT lower than a given limit (e.g.
7ms), it considers that the new device is in its local
proximity and it sends a further message (not shown on
Figure 4) to the new device requesting authentication
data (as explained in the above-mentioned patent
application). The authentication data sent by the new
device in response to this request are verified by the
master device in order to be sure of the origin of the
ping responses used to calculate the RTT. If all these
verifications by the master device succeed, the new
device is considered to be local. Otherwise, the new
device is considered to be remote. If the new device
is remote, the master device checks the Remote_count.
If Remote_count is less than the Remotejimit, then the
master device proposes a remote installation to the
new device. Otherwise (Remote_count greater than or
equal to Remotejimit), the master device sends a
message to the new device signaling that the
installation is refused. If the new device is local
(as is the case in the example of Figure 4), the
master device checks (step 316) the Local_count. If
Local_count is less than the Localjimit, then a local
installation is proposed to the new device. In case
Local_count is greater than or equal to Localjimit,
the master device launches a quorum test with other
devices of the network (step 318 in Figure 4): it
first broadcasts a discovery message 320 on the
network. This discovery message preferably contains a
random number R (generated or obtained by the master
device) and an Authorized Domain identifier ADJD as
challenge. EveryAuthorized Domain, once established,
has a unique identifier ADJD known by all the
installed devices of the AD. When other devices 304 of
the AD receive the discovery message, they answer with
messages 322 containing their own identifier DeviceJD
and authentication data computed on the random number
R and their own identifier DeviceJD using a secret
key. Preferably the authentication data is computed
using the HMAC-SHA1 function and a secret key of the
Authorized Domain AD_key. In an Authorized Domain, all
installed devices usually share a secret key specific
to the AD: AD_key. Alternatively, a session key
established in a Secure Authenticated Channel (SAC)
and shared between the master device and the device
304 computing the answer message 322 may be used to
compute the authentication data. The master device 302
then checks the validity of the received answers (by
verifying the authentication data in the messages 322)
to ensure it received only responses from devices of
the Authorized Domain and it checks (step 324) that
the number of correct answers is enough to pass the
quorum test. For example if the ratio for the quorum
is V2, half of the number of local devices (i.e.
Local_count/2) should be present. It is therefore
checked at step 324 that the number of correct answers
received is greater than Local_count/2. If this
checking succeeds, the master device 302 launches at
step 326 a Proximity test with each of the other
devices 304 having sent correct answers 322. This
Proximity test is performed as explained previously:
"ping" commands 328 are sent from the master device to
each concerned other device 304 and "ping" responses
330 are received from each other device and checked
later in the master device with authentication data.
The master device then counts all the devices that
passed the Proximity test (i.e. those which are in its
local proximity) and checks (step 332) that this
number is greater than the number necessary for the
quorum (i.e. greater than Local_count/2 with the above
example). If the quorum test passed (as in the example
shown in Figure 4), the master device proposes a local
installation (step 334) to the new device. Otherwise,
the master device sends to the new device a message
signaling that the installation is refused. When the
new device receives an installation proposal from one
or several masters (in case the master functionality
is split among two or more devices), it asks the user
to select one proposal (step 336), with preferably a
priority to the master(s) proposing a local
installation. Then the new device sendsan installation
request (step 338) to the master device chosen and the
installation process starts (update of the counts in
master device, sending of the identifier ADJD and
possibly the secret key AD_key of the Authorized
Domain to the new device which become a domain device,
etc.). We will now explain with reference to Figure 5
the protocol of Authorized Domain size management from
the standpoint of a new device requesting to be
installed in the AD. The device is first in a 'New
Device' state 400. From this state, it broadcasts 401
a Master Request message when it is first connected to
a home network. Then it starts 402 a time-out Tv and
waits 403 during the predetermined time Tv. During
this waiting, if the device receives a Proximity test
request (in the form of "ping" commands for example),
it performs the Proximity test 405 with the master
device having sent the request and goes back to the
waiting state 403. It is to be noted that several
Proximity tests may be performed before expiration of
the time-out if several master devices answer to the
Master Request message. When the predetermined time Tv
has expired 406, the device checks 407 whether it has
received any response from a master device. If a
response has been received 408, the device checks 409
whether a local installation proposal has been
received. If no local installation has been proposed
410 by a master device, then the device checks 4 11
whether a remote installation proposal has been
received. If no remote installation has been proposed
412, this means that the device has only received
negative answers (installation refused) from the
master device(s) having responded to its Master
Request message. In this case, the user should
preferably be informed (through a user interface of
the device) of this failure and the device goes back
to the 'New Device' state 400. If a remote
installation 413 or a local installation 414 has been
proposed to the device, it will let the user select
one of the proposals 415 and run an installation
protocol with the master device having sent the
installation proposal to enter the 'Domain Device'
state 416. Alternatively an automatic selection can be
made in case the device has no user interface. In case
no response has been received 418 after expiration of
the time out Tv, the device proposes to the user to
create a new network. If the user accepts, the device
419 picks at random an AD_key and initializes the
counts (Local_count = 1; Remote_count = 0 and
Total_count = 1) before entering in the 'Master
Device' state 420.With reference to Figure 6, the
protocol of Authorized Domain size management from the
standpoint of a master device will now be explained.
This protocol is preferably carried out in the secure
processor of the master device. The protocol starts,
from the 'Master Device' state 500, when the 



master device receives a Master Request from a new
device requesting to be installed in the Authorized
Domain. The master device first compares 502 the
Total_count with the ceiling Totaljimit. In case the
Total_count is greater or equal to the Totaljimit, the
master device sends 504 a message to the requesting
new device to inform it that the installation is
refused and it goes back to the 'Master Device' state
500. In case the Total_count is bellow the Totaljimit,
the master device launches 506 a Proximity test with
the new device as explained previously. If no response
is received from the new device before expiration of a
predetermined time Tv 508, it is considered that the
new device is remote. In case at least one response is
received from the new device during the Proximity
test, it is checked 510 whether the new device is
remote (512) or local (514). If the new device is
remote, the Remote_count is checked 516. If the
Remote_count is bellow the ceiling Remotejimit, a
Remote installation proposal is sent 518 to the new
device. Otherwise (Remote_count equal or greater than
Remotejimit), an installation refusal message is sent
504 to the new device and the master device goes back
to the 'Master Device' state 500. If the new device is
local, the Local_count is checked 520. If the
Local_count is bellow the Localjimit, a Local
installation proposal is sent 522 to the new device.
Otherwise (Local_count equal or greater than
Localjimit), the master device launches 524 a quorum
test by broadcasting a discovery message on the
network and staring a time-out T. The master device
then waits 526 during a predetermined time T. During
this waiting, if a response is received 528 by any
other device, the master device verifies 530 the
authentication data (for example a Message
Authentication Code computed using HMAC-SHA1 as
explained previously) in the response message to check
that the response was sent by a device belonging to
the Authorized Domain. If this verification fails, the
response message is ignored 532 and the master device
returns to the waiting state 526. If the verification
530 succeeds, the response message is counted 534 as
correct and the master device goes back to the waiting
state 526.When the predetermined time T has expired
536, the number of correct response messages received
is compared 538 to the quorum necessary to pass the
test. If the quorum is for example half of the
Total_count, it is checked 538 that the number of
correct messages is greater than Total_count/2. In an
alternative, preferred, embodiment, the quorum
necessary to pass the test is half of the Local_count.
Should this checking fails, an installation refusal
message is sent 504 to the new device and the master
device goes back to the 'Master Device' state 500.
Otherwise (successful checking 538), a Proximity test
is run 540 with each device having sent correct
response messages. At the end of these tests, only the
devices in local proximity with the master device are
counted to verify 542 the quorum (i.e. that the number
of local devices is greater than Total_count/2 as
indicated in Fig. 6, or in the alternative embodiment,
greater than Local_count/2). If the quorum test
finally succeeds, a local installation proposal is
sent 522 to the new device; otherwise an installation
refusal message is sent 504. When either a remote
installation proposal 518 or a local installation
proposal 522 has been sent, the master device starts
another time-out Tw and waits 544 for responses from
the new device. When the predetermined time Tw has
expired, the master devices checks 546 whether any
response requesting installation has been received
from the new device. If an installation request has
been received, it runs 548 the installation protocol
with the new device; otherwise, the master device goes
back to the 'Master Device' state 500. An example of
ceilings value for an Authorized Domain is given
bellow: - Totaljimit: 20 devices - Localjimit: 6
devices - Remotejimit: 2 devices - Upper limit for the
number of master splits: 2. The two authorized remote
installations (together with the two authorized splits
of the master) enable the users to have a master
device in their main home and in two other homes. In
this kind of Authorized Domain, mobiles devices
(including car devices) may be locally installed in
any of the locations. With the above values, an
example of splitting would be as follows. We suppose
that one time during the AD lifetime, the current
values for the counts are as follows: - Total count: 9
devices- Local_count: 8 devices (in this case, we
suppose that 2 devices have been installed by passing
the quorum test because Local_count > Localjimit) -
Remote_count: 1 device - Number of master splits: 0.
This means that, at that time, no master splitting has
already occurred, one device has been installed
remotely (e.g. the TV set of the second home) and 8
devices have been installed locally (e.g. 4 TV-sets,
one in the main room - the master device, one in the
kitchen and one in each bedrooms, 1 DVD player in the
car, 2 PC and one Portable player). We suppose that
one user, Alice, wants to install a PC in her second
home as well. Of course, she might install it remotely
but this would mean that she would be no more able to
install remote devices afterwards. She prefers thus
splitting the master functionality between the TV-set
in her main room and the one in her second home. To
this end, she affects the following new values for
counts and ceilings: - New ceilings for main room
master TV: Total_limit=15, Local_limit=4,
Remote_limit=2, Maximum master splits=2; - Ceilings
for new master in second home : Total_limit=5,
Local_limit=2, Remote_limit=0, Maximum master splits
O; - New counts for main room master TV :
Total_count=8, Local_count=8, Remote_count=0, master
splits=1 ; - New counts for new master in second home
: Total_count=1 , Local_count=1, Remote_count=0,
master splits=O. With these values, Alice will be able
to install up to 4 devices in its second home without
any problem. It is to be noted that the second device
to be installed in the second home will be installed
without passing the quorum test, while the following
will require it (because the Localjimit will be
reached). Now, an example of re-balancing will be
given. We suppose that the user, Alice, has the same
configuration as above (before the splitting). Values
of counters are as follows: - Total_count: 9 devices -
Local_count: 8 devices - Remote_count: 1 device -
Number of master splits: 0.During a professional
travel, she buys a new portable player (the other one
is her daughter's) and of course she cannot wait being
back home to enjoy her new device. She installed it
thus remotely (new values for counter are: -
Total_count: 10 devices - Local_count: 8 devices -
Remote_count: 2 devices - Number of master splits: 0).
When she is back home, she connects the portable
player to her home network. The master TV-set detects
that a device has connected and discovers which
devices are locally connected to the network. It
counts 9 devices (we suppose at this time that the car
is just in front of the house) while the current count
for local devices is 8 only. The master device thus
concludes that one remotely installed device is now
local and decides to update the counts provided that
one of the following conditions is met: - the
Local_count is lower than the Localjimit or - if the
Local_count is equal to or greater than the Localjimit
and the quorum test (based e.g. on half of the
Local_count) passes as explained previously. In this
case, Local_count is set to the number of local
devices currently present while Remote_count is set to
the difference between total and (new) local counts.
New counts are now: - Total_count: 10 devices -
Local_count: 9 devices - Remote_count: 1 device 



- Number of master splits: 0. Thanks to the
re-balancing mechanism, Alice will still enjoy the
possibility to install remotely devices. Without it,
Alice should have waited being back home to install
her new portable player in order not to lose this
possibility. The advantages of the invention are as
follows: - high flexibility: a normal user is able to
install mobile devices, and devices in a second home
without any constraint; - control over remote
installation: dishonest users will be limited in their
ability to install devices in multiple remote
locations; - Security: the solution cannot be easily
circumvented.CLAIMS 1. Method for controlling the
number of devices (21 , 22, 23, 24, 3 1, 4 1, 42, 51)
installed in an Authorized Domain (1) containing at
least one master device (200), said master device
being able to store ceiling values for: - the total
number Totaljimit of devices to be installed in the
Authorized Domain; - the total number Locaijimit of
devices to be installed in a local proximity with the
master device and - the total number Remotejimit of
devices to be installed remotely from said master
device; the method comprising the steps, when the
master device receives an installation request from a
new device, of: verifying (502) that the Totaljimit
has not been reached and, in case of positive
verification, checking (506, 510) whether the new
device is in local proximity with the master device
and, in case the new device is found to be local,
verifying (520) that the Locaijimit has not been
reached before allowing local installation, in case
the new device is found to be remote, verifying (516)
that the Remotejimit has not been reached before
allowing remote installation. 2. Method according to
claim 1, wherein the ceiling value Locaijimit is
greater than the ceiling value Remotejimit. 3. Method
according to any one of claims 1 or 2, wherein the
ceiling value Totaljimit is greater than the sum of
the ceiling values Locaijimit and Remotejimit. 4.
Method according to any one of claims 1 to 3, wherein
the master device is furthermore able to store current
values of : - the number Local_count of devices
installed in the Authorized Domain in local proximity
with the master device; and - the number Remote_count
of devices installed in the Authorized Domain remotely
from said master device;the method further comprising,
in case the new device is found to be local and in
case the number Local_count is equal to or greater
than the Localjimit, a step of checking that the
number of devices installed in the Authorized Domain,
and which are connected at this time in local
proximity with the master device, is greater than a
predetermined quorum of the number Local_count;
wherein the new device is locally installed should
said checking be positive. 5. Method according to
claim 4, wherein the step of checking that the number
of devices installed in the Authorized Domain, and
which are connected at this time in local proximity
with the master device, is greater than a
predetermined quorum of the Local_count, comprises:
broadcasting a discovery message containing an
Authorized Domain identifier and a random number to
all the devices of the Authorized Domain; receiving
messages from the devices of the Authorized Domain
containing said random number and an identifier of the
responding device, said message being protected by
authentication data; verifying the validity of the
received messages using the authentication data; and
for each of the valid message received from a device
of the authorized Domain, checking whether the device
having sent the valid message is in local proximity
with the master device; counting the number of devices
having sent valid messages that are in local proximity
with the master device; and checking that said number
is greater than the predetermined quorum of the
Local_count. 6. Method according to any one of claims
4 or 5, wherein the predetermined quorum of the
Local_count is half the Local_count. 7. Method
according to any one of claims 4 to 6, wherein the
predetermined quorum is based on the total number
Total_count of devices installed in the Authorized
Domain instead of the Local_count. 8. Method according
to any one of claims 4 to 7, wherein :the Local_count
is incremented when the new device is installed
locally; or the Remote_count is incremented when the
new device is installed remotely. 9. Method according
to claim 8, wherein the Local_count or the
Remote_count are incremented only when the new device
is able to consume and/or to export content. 10.
Method according to claim 9, wherein the Local_count
or the Remote_count are incremented by one unit when
the new device is able to consume and to export
content. 11. Method according to one of claims 9 or
10, wherein when a device that was installed remotely
in the Authorized Domain is found to be in local
proximity with the master device, then the Local_count
is incremented while the Remote_count is decremented.
12. Method according to any one of claims 4 to 11,
wherein said method comprises a step of splitting the
master device functionality between two apparatuses,
said splitting step comprising splitting the ceiling
values Totaljimit, Localjimit and Remotejimit and the
current values Local_count and Remote_count being
between the two master devices. 13. Method according
to claim 12 wherein the number of authorized split of
the master device functionality is limited to a
predetermined number. 14. Apparatus (200) containing
master device functionality for controlling the number
of devices (21 , 22, 23, 24, 3 1, 4 1, 42, 51)
installed in an Authorized Domain (1), comprising: a
memory (202) able to store ceiling values for: - the
total number Totaljimit of devices to be installed in
the Authorized Domain; - the total number Localjimit
of devices to be installed in a local proximity with
the master device and- the total number Remotejimit of
devices to be installed remotely from said master
device; and able to store current values of: - the
number Local_count of devices installed in the
Authorized Domain in local proximity with the master
device; and - the number Remote_count of devices
installed in the Authorized Domain remotely from said
master device; and means (201 , 203, 204) for
implementing the method according to any one of claims
1 to 13 to control the installation of new devices in
the Authorized Domain. 


