
The use of an acetylsalicylic acid salt treating viral infections.. Fieldinvention.     The invention relates
to the novel use of a composition comprising a salt of o-acetylsali- ICcvlic acid with a basic amino acid
for producing a pharmaceutiOal Hcomposition. Prier art and background of the invention.     Influenza
still belongs to the great plagues of mankind having a pandemic potential. There are only a few drugs
against the inducing pathogens, the influenza A viruses, which are all immediately directed against the
virus. The problem is that resistances can develop relatively quickly. Further, there is a risk that the
avian influenza epidemically growing in fowl, inducedby infections with the HS influenza A virus,is also
transmissible to humans. In particular persons that come into contact with infected fowl are therefore
at high risk. In particular it has to be noted that increasingly insensitivities of the HSN1 viruses against
the few approved drugs such as oseltamivir are reported. There is therefore an urgent need of novel
and efficient anti-influenza drugs for the prophylaxis as well as for the treatment of viral infections, and
the drugs should not trigger any resistances if possible.   From the document W02004/060360 Al,it is 



known that acetylsalicylic acid is able to In- hibit the transcription factor NF-KB in host cells and that in
the course of this inhibition 5  of the NF-KB signal pathway essential viral components will remain in
the cell nucleus and cannot be integrated anymore in viral particles. From this document is further
known the aerogenic administration of acetylsalicylic acid ,- the prophylaxis or treatment of viral infec-
tions. For instance, from the document DE 102 02 019    sively for the oral administration. From this
document, further, the use of such salts for treating diseases of the rheumatic type, arthritides,
neuralgias., myalgias, migraine, ischemic heart diseases, stroke, angina pectoris, myocardial infarct,
bypass operations, PTCA, st ent implantations, for the stimulation of the immune system of HIV
patients, for the tumor prophv- 



the retardation of the cognit ive de- to the dementia syndrome, for the in- of gallstone formation and/or
thefl treatment of diabetic diseases is known. The in-sofar known salts are furthermore already used
under the trade name Aspisol0 as drugs  nma, hay fever, swellings of the na- chronic respiratory tract
infec- that in addition to the oral admini-  stration also for the injection. All these .dPeases do not have
a direct correlation to viral infections by influenza viruses.  



3     The use of pure acetylsalicylic acid as anantiviral agent, which is inhalatively administered as an
aerosol into the respiratory tract or the lung, has proven itself in principle very well- in the animal
model. For humans, inhalation of pure acetylsalicylic acid may however cause strong irritations of the
respiratory tract. Further, in individual cases, it was shown that an inhalation of acetylsalicylic acid may
lead to asthma attacks for some sensitive patients. In any case, an &erogenic. application of
acetylsalicylic acid as an anti-influenza drug would therefore be contraindicated for asthma patients or
persons with an asthma risk. Summary       In a first aspect, there is provided the use of a composition
comprising a salt of the o-acetylsalicylic acid with an amino acid selected from the group consisting of
lysine, arginine, ornithine, diaminobutyric acid, and mixtures of such amino acids for producing a
pharmaceutical composition for the prophylaxis or treatment of viral infections of humans or of
animals. In a second aspect, there is provided an aerosol formulation comprising a composition as
defined above, a propellant and optionally auxiliary and/or carrier substances.       In a third aspect,
there is provided the use of an aerosol formulation as defined above, in the manufacture of a
medicament for the prophylaxis or treatment of viral infections of humans or of animals, wherein a
human, who is at risk to catch a viral infection or is affected therewith, or such an animal is
administered aerogenically for the inhalation through the nose or the mouth a physiologically effective
amount of the aerosol foimulation.       In a fourth aspect, there is provided an inhalation device with a
supply tank and an aerosol generator connected to the supply tank, wherein the supply tank comprises
an aerosol foimulation as defined above.  3a 



echnical object of the invention.      it is therefore the object of the invention to provide a formulation
with acetylsalicylic acid for treating viral infections, which is particularly well tolerated and in particular
reliably avoids the risk of the induction of asthma attacks. Basics of tinvention and preferred embodi-
mends.  - For achieving this technical object the in vention teaches, the use of a composition
comprising a physiologically effective dose of a salt of the o-acetylsalicylic acid with a natural or
non-natural basic amino acid for producing a pharmaceutical composition for the prophylaxis or
treatment of viral infections of humans or of animals, in particular of mammals and  4 birds. For the
purpose of the invention, in par-ticular infections with naturally occurrimg wild-type viruses, not
however infections with genetically modified viruses are designated vi- 5ral infections-     Among the
birds, in particular fowl, such as hens, gooses, ducks, poulards, turkeys, quails, or doves, but also
songbirds are involved for the prophylaxis or treatment. 



By the use. of such a salt, in particular with aerogenic administration, an irritation of tissue, for instance
of the mucosae of the respiratory tract, is avoided by that the active substance in the administered
formulation is not acid. Thereby, in particular asthma attacks it patients affected with asthma or
persons at risk are reliably prevented, and there are practically no obstacles for a broad application as
a therapeutic agent as well as a prophylactic agent because of the freedom from side effect risks, the
more since the formulation is even already used as an agent against asthma. Furthermore, as has
been found by the invention, the inhibition of the viral replication is bractically not affected by the
derivatization of the acetylsalicylic acid, what could not be expected; surprisingly it is even in part
slightly increased.      It is preferred, if the basic amino acid is selected from the group consisting
ofsine, arginine,ornithine,diaminobutyric acid,and mixtures of such acids',preferably it is a
mono-acetylsalicylate. An amino acid is an al- pha-aminocarboxylic acid, and at the alpha-atom,  5 a
hydrogen or an arbitrary radical can be bound as a side chain. A basic amino acid comprises in the
side chain a basic group or several basic groups, in .crt,cflleh an amino group. The basic 5amino acid
may in partitular he D-lysine, L-ly- 



sdne or a mixture of D-lysine and L-lysine.     The preparation may in addition comprise a salt of the
c-acetylsalicylic acid with a natural or non-natural amino acid with a non-basic side chain, in particular
with glycine. The weight ratio lysine to glycine in the composition may be in the range from 100:1 to
1:1, in particular 100:1 to 10:1. Preferred is a mixture of salts of the amino acids lysine and glycine.
Particularly preferred is a salt or a mixture of salts, such as the composition commercially available
under the trade name Aspisol@, for instance in an aqueous solution.      For the purpose of the
invention, pharmaceutical compositions may also be user-1, which contain prodrugs, which are
naturally metaidolized    to active substances used according to the invention by the organism after
taking or administration.      According to the nvention, the used composition can be used for the
prophylaxis or treatment of a multitude of viral infections. Particularly suitable is the composition for the
proPhylaxis or treatment of infections with negative-strand RNA viruses, such as influenza viruses,
preferably influenza A viruses, in particular viruses of the H5 or H7 type.  6      It has however also
been found that the substance used according to the invention suppresses the over-expression of
virus-induced cytokines ("cytokine storm"), which are regulated in a NE-KB-dependent manner. By
means of the substance according to the invention, therefore, the pathogenity of many viruses can
generally be reduced, the pathogenic-potential of which is correlated, among others, with an excessive
cy- M) tokine expression. Therefore, the composition used according to the invention is alao suitable
for the treatment and prophylaxis of viral infections with coronavirus (SAES), respiratory syncytial virus
(RSV), filoviruses, such as Mar-burr.; virus or Ebola virus, arena viruses, such as Lassa virus,
Argentinean, Bolivian or Venezuelan hemorrhagic fever viruses, hantaviruses, flavv'rd.aas, such as
Dengue virus or yellow fever virus, Crimean-Congo hemorrhagic fever virus, Rift Valley fever virus,
parainfluenza-viruses (type 1, 2 and 3), rhinoviruses, human metapneumoviruses (hMPV) and Epstein
Barr virus.      The galenic preparation of a pharmaceutical composition used according to the
invention can 



25 be made in a way being usual in this technology and can in principle take place in an arbitrary type
of administration, for instance orally, for the injection or aerogenically for the inhalation. Suitable solid
or liquid galenic prepare- 30tion forms are for instance granulates, powders, dragees, tablets,(micro)
capsules, supposito- ries, syrups, juices, suspensions, emulsions, drops or injectable solutions (i.v.,
i.p., .i.m., s.c.) or fine dispersions .(aerosols), trahsderIn a 1 systems, and preparations with protracted
7 of which usual means are used, such as carrier substances, explosives, binding, coating, swelling,
sliding or lubricating agents, tasting agents, sweeteners and solution mediators. As auxiliary
substances are named .here magnesium carbonate, titanium dioxide, lactose, marmite and other
saccharides,talcum, milk protein, ge.latin, starch, cellulose and their derivatives, animal and vegetable
oils such as cod-liver oil, sunflower oil, peanut oil or sesame oil, polyethylene glycols and solvents,
.such as sterile water and mono or multi-valent alcohols, for instance glycerine, or mixtures of such
solvents. A pharmaceutical composition according to IS the invention can be produced by that at least
one salt used according to the invention is mixed in a defined dose with a pharmaceutically suitable
and physiologically well tolerated car- 



er and possibly further suitable active, additional or auxiliary substances, and is prepared in the
desired form of administration. Examples of preparations for the oral administration are for instance
found in the document DE 102 02.019 Al and the documents cited therein.      Preferred is, however,
the galenic prepare-. tion for the aeroganic, nasal administration as a liquid, aqueous composition
(solution), or a powder, if applicable in a suspension in a propellant, for instance a propellant to be
liquefied at room temperature, such CFCs, hydroflubroalkanes, such as 1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane, Propane, butane, isobutane, or other propellants being usual in the
field of the medical aerosol ioimu- 35lations. In addition to the mentioned propel- lants or in their place,
air, oxygen, nitrogen,  8 carbon dioxide or nitrous oxide can also be used. The composition may
comprise the usual additional and auxiliary substances of the medical aerosol formulations, such as for
instance physiologically welltoleratedsurface-active substances,and/orconventionaldispersing 



agents.      The aqueous composition further 0eferably is a 0.01 mM to 3.0 M, preferably 0.5 to 3.0 M,
or tO 0,01 to 100 mM, in particular 0.1 to 10 mM, aqueous solution of the salt or of the mixture of salts.
It is preferred, if the particle size of the aerosols, be it the solution, be it the salt as a solid material or a
suspension, has an MKAD value (mass median aerodynamic diameter) smaller than 10 pm, preferably
smaller than 5 .pm, For the measurement of the aerodynamic particle size distribution FPD (fine
particle dose) or FPF 20 (fine particle fraction), impactors are suitable, such as for instance the 5-stage
Multistage Liquid impinger (MSLI) or the 8-stage Andersen Cascade Impactor (ACI), which are
describd in chanter 601 of the United States Pharmacopoeia (USP) or In the inhalanda Mono-,)A
graph of the European Pharmacopoeia (Ph. Eur.). Eased on the aerodynamic particle distribution, the
MMAD value of an aerosol preparation can be calculated by means of a "log-probability plot". By the
preferred MMAD values, it is achieved that the aerosol particles are respirable, and that down to the
deep part of the lung, so that a sufficient concentration in the whole lung is obtained for the usual
durations of the administration. In order to prevent that small parti-  9 



cies are exhaled again, a lower limit for the MMAD- value of 0.1 um, preferably 0.5 um, most
preferably 1 pm can be provided. The salt usedHaccording to the invention may  5 be reduced to small
pieces or micronized in a conventional manner for obtaining the desired MMAD values, for instance by
means of pinned disk, tall or air separation mills.      The administration of an aerosol according tothe
invention can be made with all inhalation devices with aerosol generators, such as vaporizers or
nebulizers, as they are usual in the medical field. Dxamples are powder-aerosol vaporizers or DPI (dry
powderinhalators) , nozzle,  15 ultrasound, or oscillating membrane nebulizers. Further can be used
aerosol generators, which utilize the elektrohydrodynamic principle, or condensation aerosols from a
liquid formulation. Examples for suitable inhalation devices are de- nscribed in the
documentsEP1741460 A,EP 1700614 A,1258264 A and EP 1163921 A.      The concentration of the
salt in the composition connection with the throughput rate of an employed aerosol generator is
selected such that at least 10 mg, preferably at least SO mg', most preferably at least 100 mg, of the
salt are transformed into the aerosol and administered to a patient within a time of less than 5 min,
preferably min, most preferably 1 min.      Furthermore, it is useful for an optimum lung debositdon, if
the inspiratory flow or the inspiratory volume is checked and adjusted. With a  



10 will already hit agst the _pharyngeal back  ground or are separated at the glottis: if the breathing is
too flat, the aerosol' particles will only reach the upper respiratory tract and 5 not the deep parts of the
lung. An employed inhalation system should therefore guarantee a deep, slow inhalation by a patient.
For children, the inhalation volume should be at least 200 ml, preferably at least 500 Ml. For adults, the
inhalation volume should be at least 300 ml, preferably at least 500 ml. Suitably, an inhala-    on of
such an aerosol volume takes place over a time of at least 1 s, better at least 3 s,  preferably at least 5
s. The inhalation flow is advantageously adjusted to less than 1,000 ml/s, in particular less than 500
ml/s, in particular less than 300 ml/s, and the breathing volume to at least 20 %, in particular at least
30 %, preferably, at least 50 %, up to 95 %, referred to the inspiration capacity of a patient. The latter
secures on the one hand a slow, however on the otherand also a deep inhalation by a patient. For the
purpose of the invention, inhalation 25 systems can be used, which measure the above parameters by
means of sensors and provide information about the proper or not proper inhalation by means of
electrical, acoustic and/or optical signals. With regard to inhalation devices work- 30 ing in this way,
reference is made to the above documents. In the case of simple inhalation systems, it may also be
provided that a patient information sheet with the mentioned measures is added to the pharmaceutical
composition. 



11 Tberefbre, the invention also telates to an    resod formuiation comprising a salt Of the
o-acetylsalicylic acid with a natural or non-natural -basic amino acid, a propellant and option- 5 ally
auxiliary and/or carrier substances. The salt may be comprised in an amount of 0,001 to 50 wt-%,
0.001 to 10 wt-%, in particular 0.1 to 10 wt-%, or 10 to SO .wt-%, in particular 30 to 50 wt-%, referred
to the complete formulation. If the salt exists in particle form, it may be comprised with an MWAID
value of less than 10 um, inparticular less than S pm.    It is surprising, in particular when using the
above high  concentrations that aerosol par-tidies, which are generated from such solutions, can be
nrndlir=r; with the above mentioned small particle size.      Further, the invention also relates to the use
of an aerosol formulation according to the invention for the prophylaxis or treatment of viral infections
of humans or of animals, wherein a human, who is at risk to catch a viral infection or affected theewith,
or such ananimal is administered aerogenically for the inhalation through the nose or the mouth a
physiologically effective amount of the aerosol formulation.      Finally, the invention relates to an
inhalation device with a supply tank and an aerosol generator connected to the supply tank, wherein
the supply tank comprises an aerosol formulation accordinc to the invention. To the output of the
aerosol oenerator is usually connected a mouthpiece. Further, an air .pump may be provided, by  12 



meats of which under control by a control_ device the inhalation flow and/or the inha,lation vroltume
are controlled. Control and/or reguiatien meats for the control and/or regulation of the inhalation flow
and of the breathing volume may be provided, and the control and/or regulation means are preferably
adjusted to the above values,     The above explanations for the pharmaceutical composition according
to the invention apply in an analogous manner also to the aerosol formulation according to the
invention, to the use thereof and to the ihhalation device.      In the following, the invention is explained
in more detail with reference to examples. Example 1: investigation of resistance phenoli* en a .
Since particularly the resistance problems with acetylsalicylic acid as an antivirally acting inhibitor of
cellular factors should be addressed, the tendency for the formation of resistant variants was
compared to the drugs amentadine and oseltamivir directly acting on the virus. A549 lung epithelial
cells were infected with the highly pathogenit avian influenza A virus isolate A/FPv/PeAeisrava/79
(H7N7) (FPV, fowl plague virus) with an moT = 0.01 (multiplicity of infection) and incubated for another
24 h in presence or absence of acetylsalicylic acid (5 mM), amantadine (5 pM) and oseltamivir (2
pM)in a separate batch, A549 lungepithelialcellswereinfectedwith  13 



A/FFV/Bratislavarn (H7N7)- with an MCI = .0,001 and incubated for another 24 h in presence or
absence of lysine-glycine-acetyl salicvlate (5 mM) and caeltamivir (2 TIM). For both batches then the
cell supernatant of each sample was collected, and the viral titer in the plague assay on MDCK cells
was determined. The supernatants were then normalized and again used to infect with respectively
identical numbers of viruses a second treated or untreated cell passage under the same conditions.
This procedure was repeated in total up to the fifth or eighth passage. InFigure lA the virus titers
ofcells IS  treated with acetylsalicylic acid or amantadine or oseltamivir were compared to the titers of
the supernatants of untreated cells. It can be seen in the third passage already that the virus titers of
amantadine-treated cells are again significantly increased because of the formation of resistant
variants. Surprisingly this is also found to a comparable extent under the experimental conditions
chosen here for oseitamivir. In a clear contrast thereto, it is found that 25acetylsalicylic acid has even
in the fifth pas- sage still the unchanged same antiviral activity as in the first passage. In Figure 18 the
virus titers of cells treated with lysine-givcine-acetylsalicylate or oseltamivir were compared the titers of
the supernatants of untreated cells. The result described in Figure IA is also
obtainedforlysine-glycine-acetYlsalicvlate, and even after eight passages there is still no viral
resistance formation after lysine-glycineacetylaamicylatP treatment detectable. The ob-  14 State that
acetylsalicylic acid as well as lvsine-glyctne-acetylsalicylate have no tendency at all for the formation
of resistant variants in cell culture. 



Example 2: Investigation of the formulation ly- sine-glvcine-acetylsalicylatefor
tiviralactivityagainsthighly Pathogeniinfluenza A viruses.     The investigated composition is
lys-gly7acetylsalicylate (in the following also called LGacetylsalicylate), which corresponds to the
molecular composition of the product Aspisole, available from Bayer AG.     This formulation was
subjected to the inVestigations for antiviral activity against influenza viruses. A549 lung epithelial cells
were infected with A/FPV/Bratislava/T9 (H7N7) (MCI = 3.01) and incubated for 8 h, 24 h and 36 h in
presence or absence of acetylsalicylic acid (5 MM) or LG-a etylsalicylate (5 mM). The cell supernatant
of each sample was then collected, and the viral titer in the plague assay on MDCK cells was
determined therefrom. Figure 2 shows a plot of the virus titers versus time. The result 25  is that
LG-acetvlsalicylate equally efficiently inhibits the virus multiplication of the highly pathogenic avian
H7N7 isolate as acetylsalicylic acid.      This is, as shown in Figbre L also the case after infection with
highly pathogenic isolates of the subtype H5N1. A549 lung epithelial cells were infected with the
human H5N1 isolate  15 



land/KAN71/2004(MOT = 0,001) and incu- bated.in presence or absence Of acetylsalicylic acid or LO
acetylsalicylic acid in the Mentioned concentrations. The cell supernbtant was inv.es-  5 tigated for the
determination of the virus. titers in the plaque assay on MOCK cells. Figure 3A shows a time value of
20 h, in Figure 3E the virus titers are shown in a growth kinetics diagram. In both cases, an efficient
inhibition of the virus titers of the H5N1 strain by several decimal powers can be seen.     Because of
the high antiviral potential in vitro, it can be assumed that the formulation LG-acetvlsalicylate is
suitable as an anti-influenza active substance for an inhalative administration. Example 3: Influence of
LG-acetylsalicylate on highly pathogenic avian  influenza viruses in the cell culture system.     MOCKII
cells were cultivated in MEM medium UMEM; Gibco (Invitrogen) Germany 21430-079; lot 32034) with
the addition of 10 % heat-deacti- vated fetal calf serum(FOS,FAA Laborato-
ries/A04305-0346),penicillin(Grtnenthal/ 



25 616003) and streptomycin (Sanavita/03056440111). For the infection the cells were sown in 24-well
plates (8 x 104 cells/well; Greiner, Germany, No.662160,lot 05210151)and incubated over night at 37
C. Before, the infection, the cells  iK) were washed with PBS, the corresponding virus (;7PV, SN1, Mel)
was diluted in PBS/BA (PBS supplemented with 0.6 % BA (MP ImomedcalP), 1 mM MgC12, 0.9 mM
CaCl2, penicillin (Grunenthal/  16 616 03) and streptorftycin and p petted with an -MtI of 0.001 on the
cell lawn. After an incubation time of 30 min at 37 C, the virus inoculum was removed, to the cells was
added either 1 ml MEN medium or MEN medium, which contained 5 mM LO-acetylsalicylate. After 8,
24, 32 and 48 hours after the infection, the respective supernatant was taken out. The presence of
infectious virus particles was verified in a "plaque assay".      For the"plaque assay", MDCKII cells were
sown in 96-well plates such that the cell lawn was confluent on the next day. The cells were washed
with PBS and infected with dilutions of the supernatants, which mere laid out in PBS/SA, for 60 min at
37 C. After the incubation, the cell  were coated with an Avicel medium mixture (Avicel
RC-581(7MC/36240)). For this purpose, a 2.5 % Avicel solution was mixed With the same amount 2x
MEN medium. After an incubation.time of 20 h, the Avicel medium mixture was removed, the cells
were fixed with a 4 % RotiO-Histofix (Roth/32789170) solution in PBS for 30 min at 4 and then washed
with PBS. Th,e, following work 25 steps being necessary for the staining were carried out at room
temperature. By the incubation with 0.3 %Triton-X-100 (Serve/30043) in PBS, the cells were
permeabilized. Virus-infected cells were stained by an immunohistological method. For this purpose,
the cells were incubated for 1 h with a monoclonal antibody (Seretec/250107), which is specific for the
influenza A virus nucleoprotein. The .detection of the infected cells took place by another incubation
(30 mm) with a peroxidase-coupled anti-mouse 



17 True RlueTm perox daSe -substrate(KPL/070490). The antibody dilutions were carried o(ut in PBS
with 10% PCS and 0.1 % Tween-20 (Serva/16211). After the incubation with the primary and secon- 5
dary antibody, the cells were washed three times for 5 minutes with PBS/0.1 % Tween-20. For
stopping the reaction, the plates were washed with tap water and dried. Dries plates were scanned
and evaluated by means of the Corel DRA)W 9.0 software. In order to determine the virus titer of the
supernatants, the accumulations of infected cells Ufoci) in each well of the 96-well plate were counted.
The number of -counted foci was multiplied with the re.spective dilution fag-tor. From the calculated
values, the mean value. was determined for each sample. The virus titer was recorded as loc10 of the
mean values.     The results are shown in Figure 4. It can be seen that the replication of an H7N1 virus
(FPV) as well as of an H5N1 virus (MB1) by treatment with LG-acetylsalicvlate is reduced in the cell
culture system in part by more than 99 %. Example 4: Investigation of the molecular mechanisms of
action the antiviral activity of LG-acetylsalicylate is based on. Further, it was investigated whether the
lecular profile of action of L0-acetylsalicylate is comparable with that of the pure substance
acetylsalicylic acid. LG-acetylsalicylate should act as an NF-KB inhibitor and correspondingly not have
any side effects on other virus-induced signal pathways. An important group cf. signal  



18 mediators, which are also aCtivated after influenza virus infection, are the so-called
mitogenactivat.ed protein kinases (MAPK). Thereto belong the kinaaea JNK, ri38 and FRY,. For the
pure sub- 5stance acetylsalicylic acid, it has already been shown that theus-induced activation of
these kinases is notinhibited by acetylsalicylic acid. As Figure 5 shows, this is also the case for
LG-acetylsalicylate: the virus-induced acti- JO vatlon of JNK, p38 and ERK (Figure 5, 'creak 5), which
can be detected by means of phosphor-specific antibodies against the active form of these kinases in
the Western blot, is not blocked by addition of 5 mM (track 7) or 7 mM isacetylsalicylic acid (track 9).
Acetylsalicylic acid acts in an antiviral manner by the 



tion of the expression of proapoptotic factors, which finally will lead to a reduced caspase activation in
the cell. Figure 6 shows this also for LG-acetylsaiicylate based on a Western blot, the caspase
activation by the cleavage of the caspase substrate poly-ADP-ribose polymerase (PARS). The band of
the cleaved PARS (track 6) being clearly visible after 30 h is efficiently
75reducedLG-acetylsalicylate-'treated samples (track 7).      The NF-kB-dependent step in the virus
replication is the caspase-dependent export of viral ribonucleoprotein complexes (RNP) into the
cytoplasm, which can then he built in at the cell, membrane in new virus particles. Acetylsalicylic acid
specifically blocks this step, _without acting on the accumulation of viral proteins in an earlier stage of
the multiplication cycle. For LG-aoetylsalicylate the identical mechanism of action applies: Figure 7
showa in a Western blot  19 at the accumulation of the..,proteins Mi,       .NS1 and PB1 is not inhibited
by LG-acetylsalicylate. It is however found, same as described before for the pure substance
acetylsalicylic acid, an efficient retention of viral RNP complexes, as will become clear from the
immunofluorescence analyses shown in Fig. B. Therefrom,conclusion can be drawn that
LG-acetylsalicylio acid has the same antiviral potential as acetylsalicylic acid and acts by identical
molecular mechanisms in an inhibiting manner on the virus multiplication. 



Example 5: Reductionof the IP10 and inter- feron-gamma m-RNA cxprcinn level after
LG-acetvlsalicylate treatment.      It is known that an excessive cytokine production, the so-called
cytokine storm, is an important bathogenity factor for infeel-ens by MINI influenza viruses. Since most
of these cytokines are regulated in an NE-KB-dependent manner, zt as ve-Hfied whether LC-ASA een
inhHhit the expression of virus-induced cytokines and can thus in addition influence indirectly the
pathogenity of these viruses. From own preparetory work, it was known that IP10 and IFN-gamma is
regulated up after infection with H5N1 (MB1) in mouse lungs. The expression of this chemokine or
tvtokine is induced by the transcription factor NE-KB. Based on earier filldings, it could be shown that
Aspirin acts as an NF-KB inhibitor.  20      The aim of this experiment was to find out wh.ethed
LG-,acstylealiavlate acts as an NF-KB inhibitor in the mouse lung after H5N1 infection. For this
purpose, it was investigated whether a  reatment of the mice before and during the MB1 infection with
LG-acetylsalicylate has an: effecton the expression rate of the two chemokines or cytokines. For the
experiment five Balb/c mice were each treated one hour before the infection (infection dose: 1 x
10pfu/50 pl) i.v.(100 pl) and i.b. (200 pl) with 5.0 mM LG-acetylsalicylate. The further treatments were
made 17, 24 and 42 hours after infection. After 46 hours p.i. the lungs were taken out and the RNA
was isisolated. The expression of10 and IFN-gamma inthemouselungsofLG-acetylsalicylete- 



reated mice compared to the control animals was verified by means of quantitative FT-FOR. The data
are shown in Figure 9. The expression of I210 and IFN gamma for un-  reated mice was set to 100 %,
in order to have a clearer possibility to compare. After four times treatment with LO-acetylsalicylate
over theintravenousaswellasintraperitoneal 25 treatment route, a reduction of the m-RNA expression
could be detected for both chemokines or cytokines. The intravenous eatment routeshowed with a 62
.26 reduction for I810 and a 68 % reduction for IFN-gamma a stronger effect than for the
intraperitoneal treatment route with 26 % for I210 and RO % for IFN-gamma.      The results show that
the HSN1 virus-induced expression of NH-KB-dependent genes in LC-aca-  vlsalicvlate-treated
infected mouse lungs is strongly 'reduced. This is important, since the  21 excessive production of
ovtOkines observed after H5N1 virus infection ("cytokine -storm"), which cyPokines in the largest part
are reaulated in an NF-xE-dependent manner, strongly contributes 5 to the pathogemity of these
viruses. Thus, LGASA cannot only directly influence the virus replication, but can also indirectly
influence in a positive manner the course of the disease by reduction of excessive cytokine production.



Example 6: Compatibility studies.      In the following experiment, the compatibility of
LC-acetylsalicylate after aerosol treatment of mice was tested. In order to monitor the influence of the
treatment as precisely as pos- 15 sitle, the experiment was carried out by means of the Mouse
Monitoring System. This permits the Measurement of the temperature in real time. Every 5 minutes a
temperature value was determined and plotted (Figure 10A-Fl. Further, the animals were weighed
every. day. At the end of the treatment, the mice were killed, and the organ weight of liver and spleen
was determined. At the first s.igns of liver toxicity already, the size of the liver will increase. On the
other hand, an increase of the size of the spleen is a sign of inflammation processes.      For the
compatibility study, a Mouse Monitoring transmitter was implanted into in total 12 female lb/a mice 3
days before the treatment. The successful intervention was monitored over 3 days. .Then 6 mice were
each treated three times per day with 2 ml of a 50 mM LC-acetylsalcyate solution by means of a Peri
nebulizer. As con-  22 trols served 6 mice, which were treated with 2 ml PBS.. The solutions were
nebulized with a pressure of 1.5 bar, so that the treatment took approx. 10 minutes. The treatment was
tarried out daily for 5 days at 9:00; 12:00 and 15.:00 o'clock.     The influence of LG-acetylsalicvlate on
the change of weight was investigated. All mice were weighed daily beginning with the day of
treatment and that before the first treatment (9:00 o'clock). The weight of the first day of treatment was
set to 100 % and the determined body weight on the following days Was referred thereto. The
comparison of the two groups of treatment resulted in the plot shown in Figure. 11. There can be found
that there is no significant difference of the changes of the body weight between the
LG-acetylsalicylate group and the PBS-treated group.      Further, the influence of LG-acetylsalicylate
on the body temperature was investigated. As mentioned already, the Mouse Monitoring System
permits the determination of the body temperature of mice in real time. Since mice have a high
metabolism, smallest changes of well-being will already lead to changes of the body temperature. In
Figure 10, the course of the temperature beginning 1 day before the treatment (Figure 10A) to the end
of the treatment (day +4) (Figure 10F) is shown. No difference with regard to the body temperature for
LC-acetylsalicylate-treated mice compared to the. control animals can be seen.  



23     Finally, the influence of LG-.acetylsalicylate on the weight of:lHiver and spleen was invstigated.
Fifteen minutes after the last treatment, all animals were killed, and a necropsy was car-tied out. After
complete exsanguination through the Vena Cava, the inner organs were examined. The lungs were
first examined through the dia.- pliagm in the not collapsing condition. Liver and spleen were weighed.
The results are shown in Figure 13. Since the body weight of the mice did not substantially change
during the reatment, a normalization of the organ weights could be left out. For spleen (Figure 12A) as
well as for liver (P aure 125), no significant differ- IS ence in the organ weights of
LG-acetylsalicylate-treated animals and the control animals could be found. 'Thus, after inhalative
treatment of mice, no signs for a liver toxicity, often accompanied with a swelling of the organ, are
observed. Further, no systemic inflammation reactions, often accompanied with an increase of size of
the spleen, were observed.      From the studies described above follows, as a summary, that the
inhalative application of 2 25 ml LG-acetylsalicylate with a concentration of 50 mM over a time of 5
days is well compatible for mice. Example 7: Patients tests.      In a healing attempt, 4 patients with
bronchial infections were administered a solution, comprising up to 2M LO-ASA (50:50) and vaporized
to particle sizes of less than 5 pm. The total amounts of LG-ASA were up to 350 ma. The inhale-  24
tion flow was adjusted to less than SOO ml/s, in most cases less than 300 ml/s. The breathing volume
was at least 30 %, in most cases at least 50 %,of the inspirationS. capacity of the pa- 



5tients.      For three of the patients, a significant mprovement of the symptoms as detected already on
the first day after the administration. For all other patients, an improvement of the symbtoms occurred
on the 3'd day after the administration. The subjectively perceived compatibility of these high
concentrations in the solutions was exce.12ent. No patient reported taste irritations. Further, no a urge
to cough was detected.  Legend of the figures Relative virus titer [ %; Infection round 5Control
Cseltamivir Amantadi e Aspirin Fig- 1B Relative virus titer%) for 'on round Control 



Oseltar vir LC-ASA Virus titer105 (pfu/ml) Control 5 mMfl 5 mM LG-ASA  26 Fig. 3A Relative virus titer 



( % of the untreated control) untreatedAS?. (5 mM)LO-ASA (5 mM) 5Fig. 35 Virus titer x 104(pfu/r1)
Fig. 4A Virus titer (log 10) pfuiml) Fig. 45 Virus titer (log 10) pfu/ml) ISInfection  



Fig. 8 Untreated     control Solvent 5LG-ASA Fig. Infection of Ealb/cth L x 10,.3 MBI m-RNA
expression after 48 10 g. 10A Temperature Fig. 103 Temperature (C) Fig. 10C 



Temperature (C) Day +1  28 Fig.  10D  Temperature (C) -Day +2 Fig. 10E 5TemperatureC) Fig. 10F
Temperature (C) Day 10 



Body weight ( %)Control Treatment period (days) Fig. 12A Weight of spleen Lgrams) LG-ASAControl
Fig12B Weight of li e(grams) LG-ASAControl ( 5 0 rnM )  



30 Patent claims. 1. The use of a composition comprising a salt of the o-acetylsalicylic acid with an
amino acid selected from the groupconsistingoflysine,arginine,ornithine, diaminobutyric acid, and
mixtures of such amino acids for producing a pharmaceutical composition for the prophylaxis or
treatment of viral infections of humans or of animals. 2.The use according to claim 1, further
comprising a salt of the o-acetylsalicylic acid with glycine.  3. The use according to claim 2, wherein
the amino acid is D-lysine, L-lysine or a mixture of D-lysine and L-lysine.  4. The use according to one
of claims 1 to 3 for the prophylaxis or treatment of infections with  31 



influenza A viruses or rhinoviruses.  5. The use according to one of claims 1 to 4 in a galenic
preparation as a liquid, aqueous composition, in particular for the aerogenic administration.  6. The use
according to claim 5, wherein the aqueous composition is a 0.1 to 5 M, in particular 0.1 to 3 M,
preferably 1 to 3 M, aqueous solution of the salt.  7. The use according toclaim5,whereinthe aqueous
composition is a 0.01 to 100 mM, in particular 0.1 to 10 mM, aqueoussolutionofthe salt.  8. The use
according to one of claims 1 to 7, wherein the composition is arranged in a pharmaceutically
compatible tank with a vaporizer or nebulizer.  9. The use according to claim 8, wherein the tank is
prepared for the adjustment of an inha-  32 



lation flow of less, than 1,000 ml/s, preferably-less than 500 ml/s, in particular less than 300 ml/s, and
of a breathing volume of at least 10 96, in particular at least 30 96-, preferably at least 50 %, up to 95
1, referred to the inspiration capacity of a patient.  10. An aerosol formulation comprising a
composition according to claims 1 to 5, a propellant and optionally auxiliary and/or carrier substances.
11. The aerosol formulation according to claim 10, wherein the salt is comprised in an amount of 0.001
to 50 wt-%, 0.001 to 10 wt-%, in particular 0.1 to 10 wt-96, or in particular 10 to 50 wt-96, referred to
the total formulation.  12. The aerosol formulation according to claim 10 or 11, wherein the salt is
comprised in particle form or solution with an MMAD value of less than 10 inn, in particular less than 5
ym.  13. The use of an aerosol formulation according to one of the claims 10 to 12, in the manufacture
of a medicament for the prophylaxis or treatment of viral infections of humans or of animals, wherein a
human, who is at risk to  33 catch ' aviral_infectionorisaffected therewith, or such an animal is
administered aerogeniOally for the, inhalation through the 



nose or the mouth  a physiologically effective 5amount of the .aerosol formulation.       The use
according to claim 13, wherein at least 10 mg, preferably at least 30 mg, most preferably_at.least 100
mg, up to moreHthan 200 mg, of the aerosol formulation is administered aerogenically and preferably
within a time of. less than 5 min, preferably less than 2 min, most preferably less.than 1 min.  15. The
use according to claim 13 or 14, wherein the inhalation flow is adjusted to less than   15 17000 ml/s, in
particular. 'es than 500, ml/s, in' particular less than 300 ml/s is, and wherein the breathing volume is
adjusted to at least 20 %, in particular at least 30 %, preferably at least 50 %, up to 95 %, referred
to'the inspira- Mt i on capacity,of a patient.  16. An inhalation device with a supply' tank and an aerosol
generator rnrintbrid to the supply tank, wherein the supply tank comprises an aerosol formulation
according to one of claims 10 to 12.  34 17. The inhalation device according to claim- 1.6 with dontrol
and/or regulation means for the control and/or.regulation of the inhalation flow and of the breathing
volume, wherein the control and/or regulation.means are preferably adjusted to values according to
claim 13. . 


