
1  5 The use of an acetylsalicylic acid salt for
treating viral infections.  Field of the invention.
The invention relates to the novel use of a
composition comprising a salt of o-acetylsali- 10
cylic acid with a basic amino acid for producing  a
pharmaceutical composition. Prior art and background
of the invention. .  influenza still belongs to the
great plagues  of mankind having a pandemic
potential. There 15 are only a few drugs against the
inducing patho- gens, the influenza A viruses, which
are all im- mediately directed against the virus. The
prob- lem is that resistances can develop relatively
quickly. Further, there is a, risk that the avian 20
influenza epidemically growing in fowl, induced  by
infections with the H5 influenza A virus, is  also
transmissible to humans. In particular per- sons that
come into contact with infected fowl  are therefore
at high risk. In particular it has 25 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 -f  Dossible. 2  



From the document W02004/0603660 Al, it is known that
acetvlsalicylic.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-xB signal
pathway essential viral com- ponents will remain in
the cell nucleus and can- not be integrated anymore
in viral particles.  From this document is further
known the aero- genic administration of
acetylsalicylic acid for 10 the prophylaxis or
treatment of. viral infec- tions. For instance, from
the document DE 102 02 019  Al, salts of the
acetylsalicylic acid with basic  amino acids are
known in the art, the prepara 15 tions obtained
therewith being provided exclu- sively for the oral
administration. From this  document, further, the use
of such salts. for  treating diseases of the
rheumatic type, arthri- tides, neuralgilas myalgias,
migraine, ischemic 20 heart diseases, stroke, angina
pectoris, myocar- dial infarct, bypass operations,
PTCA, stent im- plantations, for the stimulation of
the immune  system of HIV patients, for the tumor
prophy- laxis, for the retardation of the cognitive
de 25 cline due to the dementia syndrome, for the in-
hibition of gallstone formation and/or the  treatment
of diabetic diseases is known. The in- sofar known
s.alts are furthermore already used  under the trade
name Asp isc10 as drugs for 30 treating asthma, hay
fever, swellings of the na- 



sal mucosa or chronic respiratory tract infec- tions,
and that in addition to the oral admini- stration
also for the injection. All these dis- eases do not
have a direct correlation to viral  35 infections by
influenza viruses. 3  The use of pure acetylsalicylic
acid as an antiviral agent, which is inhalatively
adminis- tered as an aerosol into the respiratory
tract  or the lung, has proven itself in principle
very 5 well-in .the animal model. For humans,
inhalation  of pure acetylsal cylic 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 10 to
asthma attacks for some sensitive patients.  In any
case, an aerogenic application of acetyl- salicylic
acid as an anti- influenza drug would  therefore be
contraindicated for asthma patients  or persons with
an asthma risk. 15 Technical object of the invention.
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 20 reliably avoids the
risk of the induction of  asthma attacks. Basics of
the invention and preferred embodi- ments. For
achieving. this technical object the in- 



25 vention teaches the use of a composition com
prising a physiologically effective dose of a  salt
of the o-acetylsalicylic acid with a natu- ral or
non-natural basic amino acid for produc- ing-a
pharmaceutical composition for the prophy 30 laxis 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 occurring  wild-type
viruses, not however infections with  genetically
modified viruses are designated vi- 5 ral 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. 10 By the use. of such a salt, in
particular with  aerogenic"administration, an
irritation of tis- sue, for instance of the mucosae
of the respira- tory tract, is avoided by that the
active sub- stance in the administered formulation is
not  acid. Thereby, in particular asthma attacks in
patients affected with asthma or persons at risk  are
reliably prevented, and there are practi- cally no.
obstacles for a broad application as a  therapeutic
agent as well as a prophylactic 20 agent because of
the freedom from side effect  risks, the more since
the formulation is even  already used as an agent
against asthma. Fur- 



thermore, as has been found by the invention,  the
inhibition of the viral replication is prac 25
tically not affected by the derivatization of  the
acetylsalicylic. acid, what could not . be ex-
pected; surprisingly t is even in part slightly
increased. it is preferred, if the basic amino acid
is  30 selected from the group consisting of "lysine,
arginine, ornithine, diaminobutyric acid, and  :ill
xtures of such acids", preferably it is a
mono-acetylsalicylate. An amino acid is an al-
pha-a.m'..niocarboxylis 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 croup or several basic
groups, in particular an amino group. The basic 5
amino acid may in particular be D-lysine, L--1y- sine
or a mixture of D-lysine and L-lysine. The
preparation may in addition comprise a  salt of the
o-acetylsalicylic acid with a natu- ral or
non-natural amino acid with a non-basic 10 side
chain, in particular with glycine. The  weight ratio
lysine to glycine in the composi- tion 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. 15 Particularly preferred
is a salt or a mixture of  salts, such as the
composition commercially  available under the trade
name Aspisol(r), for in- 



stance in an aqueous solution. For the purpose of the
invention, pharmaceu- 20 tical compositions may also
be used, which con- tain prodrugs, which are
naturally metabolized  into active substances used
according to the in- vention by the organism after
taking or admini- stration. 25 According to the
invention, the used composi- tion can be used for the
prophylaxis or treat- ment of a multitude of viral
infections. Par- titularly suitable is the
composition for the  prophylaxis or treatment of
infections with neg 30 ative-strand RNA viruses, such
as influenza vi- ruses, preferably influenza A
viruses, in par- ticular viruses of the H5 or H7
type. 6  It has however also been found that the sub
stance used according to the invention sup- presses
the ever-expression of virus-induced cy- tokines
(ncytokin.e stcrm"), which are regulated 5 in a
NF-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 10
tokine expression. Therefore, the composition  used
according to the invention is also suitable  for the
treatment and prophylaxis of viral in- fections with.
coronavirus (SARS) respiratory  syncytial virus
(RSV), filoviruses, such as mar 



15 burg virus or Ebola virus, arena viruses, such  as
Lassa virus, Argentinean, Bolivian or Vene- zuelan
hemorrhagic fever viruses, hantaviruses,
flaviviruses, such as Dengue virus or yellow -fe- ver
virus, Crimean-Congo hemorrhagic fever vi 20 rus,
Rift Valley fever virus, parainfluenza vi- ruses
(type 1, 2 and 3), rhinoviruses, human
metapneumoviruses (hMPV) and Epstein Barr virus. The
aalenic 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 aeroaenica lly Ivor the inhala- tion.
Suitable solid or liquid galenic prepara 30 tion
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); transder- 35 mal systems, and
preparations with protracted release of active
substance, for the production 7  of which usual means
are used, such as carrier  substances, explosives,
binding, coating, swell- ing, sliding or lubricating
agents, tasting  agents, sweeteners and solution
mediators. As  auxiliary substances are named .here
magnesium  carbonate, titanium dioxide, lactose,
mannite  and other saccharides, talcum, milk protein,



gelatin, starch, cellulose and their deriva- tives,
animal and vegetable oils such as cod 10 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 sol- vents. A
pharmaceutical composition according to 15 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- rier and possibly
further suitable active, add, 20 tional 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. 25 Preferred is, however, the galenic
prepara- tion for the aerogenic, nasal administration
as  a liquid, aqueous composition (solution), or as
a powder, '_f applicable in a suspension in a
propellant, for instance a propellant to be liq 30
uefied at room temperature, such CFCs, hydro-
flucroalkanes, such as i,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 forma 35 lations. 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 ad- ditional
and auxiliary substances of the medical  aerosol
formulations, such as for instance 5 physiologically
well tolerated surface-active  substances, and/or
conventional dispersing  agents. The aqueous
composition further preferably is  a 0.01 mM to 3.0
M, preferably 0.5 to 3.0 M, or  10 0.01 to 100 mM, in
particular 0.1 to 10 mM, aqueous solution of the salt
or of the mixture  of salts. T_t is preferred, if the
particle size of the  aerosols, be it the solution,
be it the salt as  15 a solid material or a
suspension, has an MM.AD value (mass median
aerodynamic diameter) smaller  than 10 ur, 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 suit- able, such as for instance the
5-stage Multi- stage Liquid Impinger (MSLI) or the
8-stage An- dersen Cascade Impactor (ACIi which are
de- scribed in chapter 601 of the United States 25
Pharmacopoeia (USP) or in the Inhalanda Mono- na
graph of the European Pharmacopoeia (Ph. Eur.)  Based
on the aerodynamic particle distribution,  the MMAD
value of an aerosol preparation can be  calculated by
means of a "log-probability plot". 



30 By the preferred MMADvalues, 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 admini 35 stratien. In order
to prevent that small parti 9  Iles are exhaled
again, a lower limit for the  MMAD value of 0.1 um,
preferably 0.5 pm, most  preferably 1 pm can be
provided. The salt used according 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, ball
or air separation mills. The administration of an
aerosol according to  10 the invention can be made
with all inhalation  devices with aerosol generators,
such as vapor- izers or nebulizers, as they are usual
in the  medical field. Examples are powder-aerosol
va- porizers or DPI (dry powder inhalators), 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 20
scribed in the documents EP 1741460 A, EP  17006-14
A, EP 1258264 A and EP 1163921 A. The concentration
of the salt in the composi tion in connection With
the throughput rate Of 



an employed aerosol generator is selected such  25
that at least 10 mg, preferably at least 50 mg,  most
preferably at least 100 mg, of the salt are
transformed into the aerosol and administered to  a
patient within a time cf less than 5 min,  preferably
2 min, most preferably 1 mini. 30 Furthermore, it is
useful for an optimum lung  deposition, if the
inspiratory flow or the in- spirato--y volume is
checked and adjusted. With a  too fast inhalation
flow, the aerosol particles 10  will already hit
against 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 in- halation system should
therefore guarantee a  deep, slow inhalation by a
patient. For chil- dren, the inhalation volume should
be at least  200 ml, preferably at least 500 ml. For
adults, 10 the inhalation volume should be at least
300 ml,  preferably at least 500 ml. Suitably, an
inhala- tion 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 15
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 



20 to the inspiration capacity of a patient. The
latter secures on the one hand a slow, however  on
the other hand also a deep inhalation by a  patient.
For the purpose of the invention, inhalation  25
systems can be used, which measure the above pa-
rameters by means of sensors and provide infor-
mation about the proper or not proper inhalation  by
means of electrical, acoustic and/or optical
signals. With regard to inhalation devices work- ing
in this way, reference is made to the above
documents. in the case of simple inhalation sys-
tems, it may also be provided that a patient in-
formation sheet with the mentioned measures is  added
to the pharmaceutical composition. 11  Therefore, the
invention also relates to an aerosol formulation
comprising a salt of the o  acetylsalicylic acid with
a natural or non-natu- ral- 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 50 wt-%, in particular 30
to  50 wt-%, referred to the complete formulation. 10
If the salt exists in particle form, it may be
comprised with an MMAD value of less than 10 pim,  in
particular less than 5 pm. It is surprising, in
particular when using  the above high concent that
aerosol par- 



15 ticles, which are generated from such solutions,
can be produced with the above mentioned small
particle size. Further, the invention also relates to
the  use of an aerosol formulation according to the
20 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
is affected therewith, or such an  animal is
administered aerogenically for the in 25 halation
through the nose or the mouth a physio- logically
effective amount of the aerosol formu- lation.
Finally, the invention relates to an inhala- tion
device with a supply tank and an aerosol  .0
generator connected to the supply tank, wherein the
supply tank comprises an aerosol formulation
according to the invention. To the output of the
aerosol generator is usually connecteda mouth- piece.
Further, an air pump may bepr'ovided, by 12  means of
which under control by a control device  the
inhalation flow and/or the inhalation volume  are
controlled. Control and/or regulation means  for the
control and/or regulation of the inhala 5 tionflow
and of the breathing volume may be  provided, and the
control and/or regulation  means are preferably
adjusted to the above val- ues, The above
explanations for the pharmaceutical  



10 composition according to the invention apply in
an analogous manner also to the aerosol formula- tion
according to the invention, to the use  thereof and
to the inhalation device. In the following, the
invention is explained  15 in more detail with
reference to examples.  example 1: Investigation of
resistance phenom- ena. Since particularly the
resistance problems  with acetylsalicylic acid as an
antivirally act- 20 ing inhibitor of cellular factors
should be ad dressed, the tendency for the formation
of re- sistant variants was compared to the drugs
aman tadine and oseltamivir directly acting on the
virus. A549 lung epithelial cells were infected  25
with the highly pathogenic avian influenza A vi rus
isolate A/FPV/Bratislava/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 acetyl 30 salicylic acid (5
mM), amantadine (5 PM) and  oseltamivir (2 4M). In a
separate batch, A549  lung epithelial cells were
infected with 13  A/FDV/Bratis'ava/79 (H7N7 with an
MOI -..0 0.011- and incubated for another 24 h in
presence or  absence of
lysine-gl_vcine-acetylsalicylate  mM) and oseltamivir
(2 pM). For both batches 5 then the cell supernatant
of each sample was  collected, and the viral titer in
the plaque as- 



say on MDCK cells was determined. The- super- natants
were then normalized and again used to  infect with
respectively identical numbers of 10 viruses a second
treated or untreated cell pas- sage under the same
conditions. This procedure  was repeated in total up
to the -fifth - or eighth  passage. In Figure 1A the
virus titers of cells  15 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  20 significantly increased because
of the formation of resistant variants. surprisingly
this is also  found to a comparable extent- under the
experi- mental conditions chosen here for
oseltamivir.  In a clear contrast thereto, it is
found that 25 acetylsalicylic acid has even in the.
fifth pas- sage still the unchanged same
antiviral-activity  as in the first passage. In
Figure 1B the virus  titers of cells treated with
lysine-glycine-ace- tylsalicylate or oseltamivir were
compared to 30 the titers of the supernatants Of
untreated cells. Tihe result described in Figure lA
is also  obtained for
lysine-alycine-acetylsalicylate,  and even after
eight passages there is still no viral resistance
formation after lysine-glycine- 35 acetylsalicylate
treatment detectable. The ob- rained results are
suitable to full extent to 



14  state that acetylsalicylic acid as well as ly-
Sine-glyc'ne-acetylsallCyiate have no tendency  at
all for the formation of resistant variants  in cell
culture. 5 Example Investigation of the formulation
ly- sine-glycine-acetylsalicylate for  antiviral
activity against highly  pathogenic influenza A
viruses. The investigated composition is lys-gly-ace-
10 tylsalicylate (in the following also called LG-
acetylsalicylate), which corresponds to the mo-
lecular composition of~ the product Aspisol(r),
available from Bayer AG. This formulation was
subjected to the inves- 15 tigations for antiviral
activity against influ- enza viruses. A549 lung
epithelial cells were  infected with
A/FPV/Bratislava/79 (H7N7) (MOI =  0.01) and
incubated for 8 h, 24 h and 36 h in  presence or
absence of acetylsalicylic acid (5 20 mM) or
LG-acetylsalicylate (5 mM) The cell su- pernatant of
each sample was then collected, and  the viral titer
in the plaque assay on MDCK  cells was determined
therefrom. Figure 2 shows a  plot of the virus titers
versus time. The result 25 is that LG
acetylsalicylate equally efficiently  inhibits the
virus multiplication of the highly  pathogenic avian
H7N7 isolate as acetylsalicylic  acid. This is, as
shown in _igure 3, also the case  



30 after infection with highly pathogenic isolates
of the subtype HSNI. A549 lung epithelial Cells  were
infected with the human H5NI isolate 15
A/T:hailand/KAN-1/2004 (MDI 0.001) and incu- bated in
presence or absence of acetylsalicylic  .acid or LG
acetylsalicylic acid in .the mentioned
concentrations. The cell supernatant was inves-
tigated for the determination of the virus titers in
the plaque assay on MDCK cells. Figure  3A shows a
time value of 20 h, in Figure 3B the  virus titers
are shown in a growth kinetics dia- gram. In both
cases, an efficient inhibition of 10 the virus titers
of the HSN1 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-in 15
fluenza active substance for an inhalative ad-
ministration. Example 3: Influence of
LG-acetylsalicylate on  highly pathogenic avian
influenza  viruses in the cell culture system. 20
MDCKII cells were cultivated in MEM medium  .(MEM;
Gibco (Invitrogen) Germany 21430-079, lot  32034)
with the addition of 10 % heat-deacti- vated fetal
calf serum (FCS, FAA Laborato- ries/A04305-0346),
penicillin (Griinenthal/ 25 616G03) and streptomycin
(Sanavita/0305644011').  For the infection the cells
were sown in 24-well  



plates (8 x 10 cells/well; Greiner, Germany,  No.
662160, lot 05210151) and incubated over  night at 37
Before the infection, the cells 30 were washed with
PBS, the corresponding virus  (FPV, SNI, MB1) was
diluted in PBS/BA (PBS sup- plemented with 0.6 % BA
(MP Biomedicals), 1 mM  MgCl2, 0.9 mm CaCl2,
penicillin (Grunenthal/. 16  616603) and
streptom.ycin and pipetted with an  MOT of 0.001 on
the cell lawn. After an incuba- tion time of 30 min
at 37 0, the virus inoculum  was removed, to the
cells was added either 1 ml 5 MEM medium or MEM
medium, which contained .5 mM  acetylsalicylate.
After 8, 24, 32 and 48  hours after the infection,
the respective super- natant was taken out. The
presence of infectious  virus particles was verified
in a "plague as- 10 say" 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 15 the supernatants, which were laid out
in PBS/BA,  for 60 min at 37 C. After the incubation,
the  cells were coated with an Avicel medium mixture
(Avicel RC-58l(FMC/B624C)). For this purpose, a  2.5
% Avicel solution was mixed with the same 20 amount
2x MEM medium. After an incubation. time  of 20 h,
the Avicel medium mixture was removed,  the cells
were fixed with a 4 % Roti(r)-Histofix  



(Roth/32789170) solution in PBS for 30 min at 4.  C
and then washed with PBS. The following work 25 steps
being necessary for the staining were car- ried out
at room temperature. By the incubation  with 0.3 %
Triton-X-100 (Serva/30043) in PBS,  the cells were
permeabilized. Virus-infected  cells were stained by
an immunohistological 30 method. For this purpose,
the cells were incu- bated for 1 h with a monoclonal
antibody (Sero- tec/250107), which is specific for
the influenza  A virus nucleoprotein. The detection
of the in- fected cells took place by another
incubation 35 (30 min) with a peroxidase-coupled
anti-mouse  antibody (DIANCVA/75790) and the addition
of the 17  True Blue` M peroxidase substrate
(KPL/070490).  The antibody dilutions were carried
out in PBS  with 10 % FCS 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 S minutes with PBS/0.1 % Tween-20.
For stop- ping the reaction, the plates were washed
with  tap water and dried. Dries plates were scanned
and evaluated by means of the Core! DRAW 9.0 10
software. In order to determine the virus titer  of
the supernatants, the accumulations of in- fected
cells (foci) in each well of the 96-well  plate were
counted. The number of counted foci  was multiplied
with the respective dilution fac 15 to. From the
calculated values, the mean value  



was determined for each sample. The virus titer  was
recorded as loglO of the mean values. The results are
shown in Figure 4. St can be  seen that the
replication of an H7NI virus (FPV)  20 as well as of
an HSN1 virus (MB1) by treatment with
LG-acetylsalicylate is reduced in the cell  culture
system in part by more than 99 %.  Example 4:
Investigation of the molecular mech anisms of action
the antiviral ac- 25 tivity of LG-acetylsalicylate is
based on. Further, it was investigated whether the
mo- lecular profile of action of LG-acetylsalicylate
is comparable with that of the pure substance 30
acetylsalicylic acid. LG-acetylsalic_ylate should
act as an NF-KB inhibitor and correspondingly  not
have any side effects or.. other virus-induced
signal pathways. An important group of signal 18
mediators, which are also activated after influ- enza
virus infection, are the so-called mltogen- activaced
protein kinases (MAPK). Thereto belong  the kinases
JNK, p38 and ERK. For the pure sub 5 stance
acetylsalicylic acid, it has already been  shown that
the virus-induced activation of these  kinases is not
inhibited by acetylsalicylic  acid. As Figure 5
shows, this is also the case  for
LG-acetylsalicylate: the virus-induced acti 10 vation
of JNK, p38 and ERK (Figure 5, trac.k 5),  which can
be detected by means of phosphor-spe- 



cific 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 15 acetylsalicylic
acid (track 9). Acetylsalicylic  acid acts in an
antiviral manner by the inhibi- tion of the
expression of proapoptotic factors,  which finally
will lead to a reduced caspase ac- tivation in the
cell. Figure 6 shows this also 20 for
LG-acetvlsalicylate based on -a Western blot,  the
caspase activation by the cleavage of the  caspase
substrate poly-ADP-ribose polymerase  (PARP). The
band of the cleaved PARP (track 6)  being clearly
visible after 30 h is efficiently 25 reduced ?n
iG-acetylsalicylate-treated samples  (track 7) The
NF-KB-dependent step in the virus repli- cation is
the caspase-dependent export of viral
ribonucleoprotein complexes (RNP) into the cyto 30
plasm, which can then he built in at the ,.:.l'
membrane in new virus particles. Acetylsalicylic
acid.specifically blocks this step, without ac'_- ing
on the accumulation of viral proteins in an  earlier
stage of the multiplication cycle. For 35
LG-acetylsalicylate the identical mechanism of
action applies: Figure 7 shows in a Western blot 19
that the accumulation of the v iral proteins M1, NP`,
NS1 and PB1 is not inhibited by LG-acetyl
salicylate. It.is however found, same as de- scribed
be-Fore f or the pure substance acet.vl 



5 salicylic acid, an efficient retention of vir ai
RNP complexes, as will become clear from the im-
munofluorescence analyses shown in Fig. 8. Therefrom,
the conclusion can be drawn that  LG-acetylsalicylic
acid has the same antiviral  10 potential as
acetylsalicylic acid and acts by identical molecular
mechanisms in an inhibiting  manner on the virus
multiplication. Example 5: Reduction of the IP10 and
inter- - L r_eron-g,a mma m-RNA expression level 15
after LG-ac.tylsalicylate treatment.  It is known
that an excessive cytokine pro- duction, the
so-called cytokine storm, is an im- portant
pathogenity factor for infections by  H5N1 influenza
viruses. Since most of these cy 20 tokines are
regulated in an NF-KB-dependent man- ner, was
verified whether LG-ASA can inhibit the expression of
virus-induced cytokines and  can thus in addition
influence indirectly the  pathogenity of these
viruses. From own prepara 25 tory work, it was known
that 7-10 and IFN-gamma  is regulated up after
infection with H5N1 (MB1)  in mouse lungs. The
expression of this chemokine  or cvtokine is induced
by the transcription fac- tor NF-KB. Based on earlier
find''-ngs, it could 30 be shown that aspirin acts as
an NF-KB inhibi- tor 20  The=aih of this experiment
was to find out whether 1,G-acetylsalicylate acts as
an NF-KB in- 



hibitor in the mouse lung after HSN1 infection.  For
this purpose, it was invest-'gated whether a 5
treatment of the mice before and during the MBl
infection with LG-acetylsalicylate has an effect  on
the expression rate of the two chemokines or
cytokines. For the experiment five Balb/c mice  were
each treated one hour before the infection 10
(infection dose: 1 x 10' pfu/50 pl) i.v. (100  pl)
and i.p. (200 ply with 50 mM LG-acetylsali- cylate.
The further treatments were made 17, 24  and 42 hours
after infection. After 48 ''hours  p.i. the lungs
were taken out and the RNA was 15 isolated. The
expression of IP10 and IFN-gamma  in the mouse lungs
of LG-acetylsalicylate- treated mice compared to the
control animals was  verified by means of
quantitative RT-PCR. The  data are shown in Figure 9.
20 The expression of 1210 and IFN-gamma for un-
treated mice was set to 100 %, in order to have  a
clearer possibility to compare. After our  times
treatment with LG-acetylsalicylate over  the
intravenous as well as intrape_ritoneal 25 treatment
route, a reduction of the m-RNA ex- pression could be
detected for both chemokines  or cytokines. The
intravenous treatment route  showed with a 62
reduction for I210 and a 68 %  reduction for
IFN-gamma a stronger effect than 30 for the
intraperitoneal treatment route with 26  for 1210 and
5.0 % for IFN-gamma. The results show that the H5N1
virus-induced  



expression of NF-KB-dependent genes in LG-ace-
tylsalicylate-t_r'eated infected mouse lungs 's 35
strongly reduced. This is important, since the 21
excessive production of cytokines observed after 5N1
virus infection ("cytokine storm") whicn.  cytokines
in the 'largest part are regulated in  an
NF-xB-dependent manner, strongly contributes 5 to the
pathogenity of. these viruses. Thus, LG- ASA 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. 10 Example 6: Compatibility
studies. in the following experiment, the compatibil-
ity of LG-acetylsalicylate after aerosol treat- ment
of mice was tested. In order to monitor the
influence of the treatment as precisely as pos .15
sible, 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 deter- mined and
plotted (Figure 10A-F). Further, the 20 animals were
weighed every day. At the end of  the treatment, the
mice were killed, and the or- gan weight of liver and
spleen was determined.  At the first signs of liver
toxicity already,  the size of the 'liver will
increase. On the 1--5 other hand, an increase off the
size of the  spleen is a sign of inflammation
processes. 



For the compatibility study, a Mouse Monitor- ing
transmitter was implanted into in total 12  female
Baib/c mice 3 days before the treatment. 30 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 LG-acetylsalicylate  solution by
means of a Fari 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  appron-- 10 mi nutes T h
e treatment was carried  . ... . 5 out daily for 5
days at 9:00; 1200 and 15:00  o'clock. The influence
of LG-acetylsalicylate on the  change of weight was.
investigated. All mice were  weighed daily beginning
with the day of treat 10 ment and that before the
first treatment (9:00  o'clock). The weight of the
first day of treat- ment was set. to 100 % and the
determined body  weight on the following days was
referred  thereto. The comparison of the two groups
of 15 treatment resulted in the plot shown in Figure.
ll. There can be found that there is no signifi- cant
difference of the changes of the body  weight between
the LG-acetylsalicylate group and  the PBS-treated
group. 20 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 tempera- ture
of mice in real time. Since mice have a 25 high
metabolism, smallest chances of well-being  will
already lead to changes of the body tem- perature. In
Figure 10, the course of the tem- perature beginning
1 day before the treatment  (Figure 10A) to the end
of the treatment (day 310 +4) (Figure lOF) is shown.
No difference with  regard to the body temperature
for LG-acetyl- salicvlate treated mice compared to
the control  animals can be seen. 23  Finally, the
influence of LG-acetylsalicylate on the weight of
liver and spleen was investi- gated. Fifteen minutes
after the last treatment,  all animals were killed,
and a necropsy was car 5 tied out. After complete
exsanguination through  the Vena Cava, the inner
organs were examined.  The lungs were first examined
through the dia- phragm in the not collapsing
condition. Liver  and spleen were weighed. The
results are shown 10 in Figure 13. Since the body
weight of the mice  did not substantially change
during the treat- ment, a normalization of the organ
weights could  be left out. For spleen (Figure 12A)
as well as  for liver (Figure 12B), no significant
differ 15 ence in the organ weights of
LG-acetylsalicy- late-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 20
observed. Further,. no systemic inflammation re-
actions, 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 bron- 30 chial infections were
administered a solution,  comprising up to 2M LG-ASA
(50:50) and vaporized  to particle sizes of less than
5 pm. The total  amounts of LG-ASA were up to 350 mg.
The inhala 24  tion flow was adjusted to less than
500 ml/s, in  most cases less than 300 ml/s. The
breathing  volume was at least 30 in most cases at
least  5 % 0 f t h e -4- .,spi rat ion . c'ty of the
pa 5 x, o capacity  tients. For three of the
patients, a significant im- provement of the symptoms
was detected already  on the first day after the
administration. For  all other patients, an
improvement of the symp 10 toms occurred on the 3zd
day after the admini- stration. The subjectively
perceived compatibil- ity of these high
concentrations in the solu- 



tions. was excellent. No patient reported taste
irritations. Further, no extra urge to cough was  15
detected. 25  Legend of the figures Fig. lA Relative
virus titer [ %]  Infection round 5 Control
Oseltamivir Amantadine Aspirin  Fig.. lB Relative
virus titer [ ~]  Infection round Control  10
Oseltamivir  LG-ASA  Fig. 2 Virus titer x 10'
(pfu/ml)  15 Control 5 mM ASA 5 mM LG-ASA 26  Fig. 3A
Relative virus titer of the untreated control)
untreated ASA (5 mM) LG-ASA (5 mM)  5 Fig. 3B Virus
titer x 104 (pfu/ml)  Fig. 4A 10 Virus titer (log 10)
pfu/ml)  



Fig. 4B virus titer (log 10) pfu/ml)  Fig. 5 15
Infection 27  Fig. 8 Untreated  control  Solvent 5
LG-ASA  Fig. 9 Infection of Balb/c with 1 x 10e3 M31
m-RNA expression after 48 h 10 Fig. 10A  Temperature
(C)  Day -1 Fig. 10B  Temperature (C)  15 Day 0  Fig.
10C  Temperature (C)  Day +1 28  Fig. 1OD Temperature
(C)  Day +2 Fig. 10E. 5 Temperature (C)  



Day +3 Fig. 1OF  Temperature (C)  Day +4 10 Fig. 11
Body weight ( o) Control  Treatment period (days) 15
Fig. 12A Weight of spleen (grams)  LG-ASA Control
(50 mM) 29  Fig. 12B Weight of liver (grams)  LG-ASA
Control  (50 mM) 30  Patent claims. 1. The use of a
composition comprising a salt  of the
o-acetylsalicylic acid with a natural or  non-natural
basic amino acid for producing a 5 pharmaceutical
composition for the prophylaxis  or treatment of
viral infections of humans or of  animals. 2. The use
according to claim 1, wherein the  basic amino acid
is selected from the group con- 10 slsting of
"lysine, arginine,ornithinie, diami nobutyric acid,
and mixtures of such amino ac- ids", preferably a
mono-acetylsalicylate, and  



wherein optionally in addition a salt of the o-
acetylsalicylic acid with a natural or non-natu 15
Pal amino acid with a not-basic side chain, in
particular with glycine, may be comprised. 3. The use
according to claim 2, wherein the  basic amino acid
is D-lysine, L-lysine or a mix- ture of D-lysine and
L-lysine. 20 4. The use according to one of claims 1
to 3  for the prophylaxis treatment of infections
with negative-strand RNA viruses, preferably 31  with
influenza A viruses, in particular with vi- ruses of
the H5 or H7 type. 5. The use according to one of
claims 1 to 4 in  a galenic preparation as a liquid,
aqueous com- 5 position, in particular for the
aerogenic, for  instance nasal administration. 6. The
use according to claim 5, wherein the  aqueous
composition is a 0.1 to 5 M, in particu- lar 0.1 to 3
M, preferably 1 to 3 M, aqueous so- 10 lution of the
salt. 7. The use according to claim 5, wherein the
aqueous composition is a 0.01 to 100 mM, in par-
ticular 0.1 to 10 mM, aqueous solution of the  salt.
15 8. The use according to one of claims 1 to 7,
wherein the composition is arranged in a pharma-
ceutically compatible tank with a vaporizer or
nebulizer. 9. The use according claim 8, wherein the



20 tank is prepared for the adjustment of an inha 32
lation flow of less than 1,000 ml/s, pre ferably
less than 500 ml/s, in particular less than 300
ml/s, and of a breathing volume of at least 10  %, in
particular at least 30 %, preferably at 5 least 50 %,
up to 95 %, referred to the inspira- tion capacity of
a patient. 10. An aerosol formulation comprising a
salt of  the o-acetylsalicylic acid with a natural or
non-natural basic amino acid, a propellant and 10
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 par- ticular 0.1 to
10 wt-%, or in particular 10 to  15 50 wt-%, referred
to the. total formulation. 12. The aerosol
formulation according to claim  10 or 11, wherein the
salt is comprised in par- ticle form or solution with
an MMAD value of  less than 10 pm, in particular less
than 5 um. 20 13 The use an aerosol formulation
according  to one of claims 10 to 12 for the
prophylaxis or  treatment of viral infections of
humans or of  animals, wherein a human, who is at
risk to 33  catch a viral infection or is affected
t.herewith, or such an animal is administered
aerogenica'_ly for the inhalation through the  nose
or the mouth a physiologically effective 



5 amount of the aerosol formulation. 14. The use
according to claim 13, wherein at  Ieast 10 mg,
preferably at least 50 mg, most  preferably at least
100 mg, up to more than 200  mg, of the aerosol
formulation is administered 10 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 1,000 ml/s, in particular less 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 insoira- 20 tion capacity of
a patient. 16. An inhalation device with a supply
tank and  an aerosol generator connected to the
supply  tank, wherein the supply tank comprises an
aero- sol formulation according to one of claims 10
to  25 12. 34  17. The inhalation device according to
claim 16  with control a.nd/or regulation means for
the  control and/or regulation of the inhalation flow
and of the breathing volume, wherein the control 5
and/or regulation means are preferably adjusted  to
values according to claim 13. 




