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METHOD FOR REDUCING THE POPULATION OF AT LEAST ONE INTESTINAL 
AND/OR GASTROINTESTINAL BACTERIA SPECIES COMPRISING 

BACTERIOPHAGES, AND BACTERIOPHAGES AND THE USE THEREOF 

The invention relates to a method for reducing the population of at 

least  one intestinal and/or gastrointestinal species of bacteria and to 5 

bacteriophages and their use according to the preamble of the 

independent claims.  

It  is sufficiently known that the microbiome, i .e. ,  the entirety of all  

microorganisms populating the gastrointestinal tract,  plays a role not 

only in digestion and the formation of the immune system but also in 10 

various other metabolic processes.  One reason for this is that about a 

third of all  metabolic products in human and/or animal blood 

originate from the microbes in the body. Therefore,  it  is no surprise 

that more and more studies prove that the microbiome can have an 

impact on different illnesses far from intestinal and/or 15 

gastrointestinal  troubles.  For instance, studies were able to show 

that the gut microbiota can impact thinking,  feeling,  the mood and/or 

the psyche of an organism, while the precise correlations of this so-

called gut-brain axis are not known yet .  Hence,  the latest research 

suggests that the communication via the gut-brain axis even goes 20 

both ways,  which means that the mental condition of an organism 

also has an impact on its bowel function, whereas,  vice-versa,  the 

condition of the intestinal mucosa or the composition of the gut 

microbiota can influence mental health.  

Different options for influencing the gut microbiota and in particular 25 

the intestinal and/or gastrointestinal bacteria of the microbiome are 

known from the current state of the art .  For instance,  it  is known for 

a probiotic therapy to be applied in order to change and/or influence 

the type and/or the composition of the bacteria in an organism. 

Furthermore, it  is known for antibiotics to be used as chemical 30 

substances,  which are currently considered the conventional therapy 
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for humans and animals,  to fight and/or change the bacterial 

colonization. Substances of this kind are characterized by a broad 

action spectrum since they target molecular structures or molecules 

of the bacteria that occur in a variety of species of bacteria.  Thus,  the 

use of antibiotics naturally reduces and/or eliminates a wide range 5 

of bacteria.  This has the disadvantage that it  also affects the bacteria 

that benefit ,  i .e. ,  live in symbiosis with,  humans or animals,  which 

can cause consequential damage to humans, animals and/or the 

environment.  It  is  conceivable that this may lead to a shift  in the 

balance of the microbiome to the advantage of pathogenic 10 

microorganisms (e.g. ,  bacteria and/or fungi),  which can result  in a 

condition lasting for several months or years with sometimes serious 

consequences down the line.  For instance,  it  is known that chemical 

substances used as antibiotics can interact with physiological 

metabolic processes and can cause the development of allergies 15 

against the chemical substance and the consequences of a resulting 

allergic reaction and even allergic shock syndrome and/or the 

development of various intolerances,  for example.  Moreover,  in the 

event of failure of the antibiotic therapy, the same medicinal agent 

cannot be used again,  which means that the therapy is typically 20 

switched to another group of antibiotic agents which has an even 

broader action spectrum and can therefore lead to an even more 

significant disturbance of the balance of the microbiome including 

the development of multi-resistant bacteria.  Hence,  the 

recommendation is to adhere to a certain latency between antibiotic 25 

therapies.  Furthermore, it  is known for a stool transplant to be 

carried out,  thereby transferring the bacteria mix in the stool of  a 

healthy human or animal to another organism. The stool transplant 

offers actual improvement of the troubles for a major part of the 

treated organisms and is additionally suitable for treating dangerous 30 

multi-resistant pathogens,  which are mostly insusceptible to 

antibiotic therapy. 
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However,  the therapy options mentioned above are disadvantageous 

in that they are either accompanied by significant disadvantages or 

merely lead to an improvement of the situation that typically does 

not last  long.  Moreover,  the therapies known from the state of the art 

do not allow one or more species of bacteria to be addressed specifi-5 

cally.  

Hence,  there is  a great and continuously growing demand for ad-

dressing,  fighting,  reducing and/or partially or fully eliminating an 

intestinal and/or gastrointestinal species of bacteria in a manner 

that is simple,  effective,  well-tolerated,  non-hazardous to health,  low 10 

in side effects,  cost  efficient,  targeted and specific.  At  the same time, 

a long-term therapy success is required. Hence,  the object of the in-

vention is to provide bacteriophages and a method for reducing the 

population of at  least one intestinal and/or gastrointestinal species 

of bacteria in order to avoid the disadvantages of the state of the art 15 

mentioned above and which is  characterized by a high efficacy,  speci-

ficity,  tolerability and/or reliability and a simple,  low-error,  time- 

and cost-efficient application.  

This object is attained in a surprisingly simple but effective manner 

by a method and by bacteriophages according to the teaching of the 20 

independent claims.  

According to the invention, a  method for reducing the population of 

at least one intestinal and/or gastrointestinal species of bacteria is 

proposed, the method comprising the following steps: 

a) providing a biological sample containing bacteria of at least  one in-25 

testinal and/or gastrointestinal species of bacteria,  the intestinal 

and/or gastrointestinal species of bacteria directly or indirectly influ-

encing a psychological,  neurodegenerative and/or neurological illness 

and/or disorder of a host organism; and 
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b) providing bacteriophages of at least one species of bacteriophages 

that  are specific to the intestinal  and/or gastrointestinal  species of 

bacteria and that  comprise at  least one nucleic acid functionally asso-

ciated with a promotor and/or a regulatory element, the nucleic acid 

being selected from the group comprising:  5 

i . a nucleic acid sequence coding for at  least one antibacterial nu-

cleic acid molecule;  and 

ii. a nucleic acid sequence encoding a nucleic acid molecule that  is 

identical  to the nucleic acid molecule encoded by the nucleic acid 

sequences from i) by at  least  50 %; and 10 

iii . a nucleic acid sequence coding for at  least one antibacterial poly-

peptide; and 

iv. a nucleic acid sequence encoding a polypeptide that is identical 

to the polypeptide encoded by the nucleic acid sequences from 

iii) by at  least  50 %; and 15 

v. a nucleic acid sequence for a fragment of a nucleic acid from i), 

ii),  iii ) or iv), the fragment encoding a nucleic acid molecule or a 

polypeptide; and 

c) contacting and incubating the biological sample with the bacterio-

phages, the incubation continuing until the population of the intesti-20 

nal and/or gastrointestinal species of bacteria has been reduced by at 

least 70 %. 

The method according to the invention is based on the idea that the 

use of bacteriophages specific to the at least  one intestinal and/or 

gastrointestinal  species of bacteria allows the population of this at 25 

least  one intestinal and/or gastrointestinal species of bacteria to be 

reduced in a reliable,  quick,  simple,  specific and permanent manner.  

It  has been found that the simultaneous host dependency means that 

other organisms, such as fungi,  bacteria,  viruses or the like,  and/or 

cells of multi-cell tissue and/or organisms advantageously remain 30 

unharmed, which means that they are not damaged,  impaired and/or 

disturbed. The host dependency of the bacteriophages allows the 
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method according to the invention to be repeated at  any time without 

the occurrence of any resistances.  As a person skilled in the art 

knows,  simultaneous host dependency occurs i f no other species of 

bacteria that are present in the biological sample and for which the 

bacteriophage is  not specific is  reduced in the absence of the intesti-5 

nal and/or gastrointestinal species of bacteria in question from the 

biological  sample.  This also applies to organs and/or tissue of the 

host organism, i .e. ,  the human and/or animal organism. 

In the scope of the invention, it  has been found that in order to re-

duce the population of at least one species of bacteria,  it  suffices to 10 

provide a biological  sample containing bacteria of at least one intes-

tinal and/or gastrointestinal species of bacteria and to incubate it  

with the administered bacteriophages of at  least one species of bacte-

riophages that are specific to the at least one intestinal and/or gas-

trointestinal  species of bacteria.  15 

The term “population” is known to the person skilled in the art and 

generally refers to the entirety of all  individuals of the same species 

that are present in a certain area of the environment.  In the scope of 

the invention, the population refers to the entirety of the bacteria of 

at least one intestinal and/or gastrointestinal species of bacteria.  20 

The terms “bacterium” and “bacteria” are known to the person skilled 

in the art as replaceable synonyms and refer to the representatives of 

one or more species of bacteria.  

The term “intestinal  and/or gastrointestinal species of  bacteria” is 

known to a person skil led in the art and refers to at least  one species 25 

of bacteria,  preferably 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16,  

17,  18,  19,  20 or more species of bacteria,  that can occur in and/or 

populates the gastrointestinal tract  of the human and/or animal or-

ganism, e.g. ,  in the stomach and/or in the intestine.  The intestinal 
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and/or gastrointestinal species of bacteria directly or indirectly in-

fluences the host organism because of its biology,  such as its molecu-

lar metabolism and/or its  interaction with other species of bacteria,  

fungi  and/or cells,  in such a manner that a psychological,  neuro-

degenerative and/or neurological i llness and/or disorder is  initiated,  5 

promoted, manifested and/or exacerbated. A person skilled in the art 

knows a direct or indirect  impact on the host organism.  For instance,  

they can influence the host organism directly by destroying tissue of 

the host organism or at  least emitting a transmitter substance.  Fur-

thermore, they can influence the host organism indirectly,  for exam-10 

ple,  by influencing the metabolism, other microorganisms or other 

processes of the host organism and/or by changing the composition 

of the gut microbiota.  Furthermore, the person skilled in the art un-

derstands that while said species of bacteria does not have to have a 

direct  effect in the organism itself  in this context,  it  can conflict  with 15 

the growth,  the biology and/or the survival  of a  species of  bacteria 

acting opposite and therefore has an indirect  effect on the host or-

ganism. 

The intestinal and/or gastrointestinal species of bacteria is non-ex-

clusively selected from: Acinetobacter,  Actinobacterium, Actinomyces,  20 

Actinomycineae, Alistipes,  Acidaminococcaceae,  Bacillus,  Bacteroides,  

Bacteroidetes,  Bartonella,  Bifidobacterium, Blautia,  Bordetel la,  

Borrelii ,  Brucella,  Bulleidia,  Citrobacter ,  Campylobacter ,  Chlamydia, 

Christensenellaceae,  Clostridium, Coprococcus,  Corynebacteria, 

Coriobacterium, Deltaproteobacteria,  Desulfovibrio,  Dialister,  25 

Ehrlichia, Enterobacter,  Enterobacterium, Enterococcus,  

Erysipelotrichia, Erwinia,  Escherichia,  Eubacterium, Faecalibacterium, 

Firmicutes,  Flavonifractor,  Francisella,  Fusobacterium, Helicobacter,  

Hemophilus,  Klebsiella,  Lactobacillus,  Lactococcus,  Lachnospiraceae,  

Legionella,  Leptospira, Listeria,  Methanobrevibacter ,  Moraxella,  30 

Mycobacterium, Mycoplasmi,  Neisseria,  Noecardia,  Oribacterium, 
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Oscillobacter,  Oscillospira,  Paeruginosa,  Paraprevotella,  

Phascolarctobacterium, Porphyromonadaceae, Prevotella,  

Propionibacterium, Proteus,  Proteobacterium, Pseudomonas, 

Rickettsia,  Rikenellacea, Roseburia,  Ruminococcus,  Salmonella,  

Shigella,  Spirrillum, Spirochetes,  Staphylococcus,  Stenotrophomonas, 5 

Streptobacillus,  Streptomyces,  Streptococcus, Succinivibrio,  

Sutterellaceae, Thermoanaerobacteria,  Treponema, Veillonella,  Vibrio 

and/or  Yersenia .  

Furthermore, the intestinal and/or gastrointestinal species of bacte-

ria is non-exclusively selected from: Acinetobacter baumannii,  10 

Bacillus cereus, Bacillus anthracis ,  Bacil lus subtilis,  Bacteroides 

faecichinchillae,  Bacteroides fragilis,  Bacteroides thetaiotaomicron,  

Bacteriodes vulgatus,  Bartonella henselae, Bifidobacterium animalis ,  

Bifidobacterium bifidum, Bifidobacterium breve, Bifidobacterium 

infantis ,  Bifidobacterium lactis ,  Bifidobacterium longum, Blautia 15 

hydrogenotorophica, Blautia wexlerae, Bordetella pertussis,  Borrelia 

recurrentis ,  Borrelia hermsii ,  Borrel ia turicatue, Borrelia burgdorferi ,  

Campylobacter jejuni,  Citrobacter fruendii,  Citrobacter rodentium, 

Chlamydia psittaci ,  Chlamydia trachomatis,  Chlamydia pneumoniae, 

Clostridium bolteae,  Clostridium botulinum, Clostridium difficile,  20 

Clostridium leptum, Clostridium novyi,  Clostridium perfringens, 

Clostridium ramosum, Clostridium septicum, Clostridium tetani,  

Coprococcus catus,  Corynebacteria diptheriae, Desulfovibrio 

desulfuricans,  Desulfovibrio fairfielddensis ,  Desulfovibrio piger,  

Ehrlichia chaffeensis,  Enterococcus faecalis,  Escherichia coli  (e.g. ,  25 

EHEC, EIEC, ETEC),  Eubacterium ventriosum, Erysipelothrix 

rhusiopathiae, Faecalibacterium prausnitzii ,  Firmicutes phyla, 

Flavonifractor plautii ,  Francisella tularensis ,  Helicobacter pylori,  

Hemophilus influenzae, Hemophilus parainfluenzae,  Hemophilus 

aegyptus,  Klebsiella pneumoniae, Lactobacillus acidophilus,  30 

Lactobacillus bulgaricus,  Lactobacillus brevis ,  Lactobacillus casei,  
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Lactobacillus farciminis ,  Lactobacillus gasseri,  Lactobacillus 

helveticus,  Lactobacillus paracasei,  Lactobacillus plantarum, 

Lactobacillus reuteri,  Lactobacillus rhamnosus,  Lactobacillus 

salivarius,  Lactococcus lactis,  Legionella pneumophila,  Leptospirex 

hemoragia, Leptospira icterohemorrhagiae, Listeria monocytogenes,  5 

Methanobrevibacter smithii ,  Moraxella catarrhalis,  Mycobacterium 

tuberculosis ,  Mycobacterium leprae, Mycobacterium asiaticum, 

Mycobacterium intracellulare,  Mycobacterium avium-intracellulars,  

Myobacterium johnei,  Mycobacterium avium, Mycobacterium 

smegmatis ,  Mycoplasma pneumoniae, Mycoplasma hominis,  Neisseria 10 

meningitidis ,  Neisseria gonorrhea, Pasteurella multocida,  

Propionibacterium acnes,  Propionibacterium freudenreichii ,  

Pseudomonas aeruginosa, Pseudomonas syringae, Rickettsia 

prowozekii ,  Rickettsia rickettsii ,  Rickettsia akari,  Ruminococcus 

bromii, Ruminococcus obeum, Salmonella typhimurium, Salmonella 15 

typhi,  Salmonella paratyphi,  Salmonella schottmulleri,  Salmonella 

hirshieldii ,  Shigella dysenteriae, Spirrillum minus,  Staphylococcus 

aureus, Staphylococcus epidermidis,  Stenotrophomonas maltophilia,  

Streptobacillus moniliformis,  Streptococcus pneumoniae, Streptococcus 

mutans, Streptococcus oralis,  Streptococcus parasanguis,  20 

Streptococcus pyogenes,  Streptococcus viridans,  Streptococcus 

coelicolor,  Streptococcus agalactiae, Streptococcus bovis ,  

Streptococcus thermophilus,  Treponema pallidum, Treponema 

pertainue, Treponema carateum, Vibrio cholera, Vibrio 

parahaemolyticus,  Yersenia pestis and/or  Yersinia enterocolitica.25 

In the first  step of the method according to the invention,  a  biological 

sample containing bacteria of at least one intestinal and/or gastroin-

testinal species of bacteria needs to be provided. The term “biologi-

cal sample” refers to a material of a human and/or animal organism 

and/or a material that has had at least  brief contact with a human 30 
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and/or animal organism. It  has been found essential that the biologi-

cal sample contain bacteria of at least one intestinal and/or gastroin-

testinal species of bacteria,  preferably 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12, 

13,  14,  15,  16,  17,  18,  19,  20 or more species of bacteria.  Samples of 

this kind, such as samples containing cells  and nuclei (DNA and/or 5 

RNA), e.g. ,  saliva,  urine,  blood, stool,  sweat,  cellular tissue,  organ 

puncture,  organs,  parts of organs,  whole organisms (also dead),  soil 

samples,  water samples or similar samples,  are known to a person 

skilled in the art.  

In the next step of the method according to the invention,  bacterio-10 

phages of at least  one species of bacteriophages that are specific to 

the at least one intestinal  and/or gastrointestinal species of bacteria 

need to be provided. The term “bacteriophages” or “species of bacte-

riophages” is known to a person skilled in the art and refers to infec-

tious organic structures that spread outside of cells and can multiply 15 

within a cell .  The cells  serve as hosts and are essentially bacteria in 

the case of bacteriophages.  Bacteriophages have a pronounced host 

specificity; i .e. ,  in other words,  they are specific to the at  least one 

species of bacteria and use only those bacteria for which they are 

specific to proliferate and multiply.  20 

The essential aspect is that the bacteriophages used for the method 

according to the invention comprise at least one nucleic acid func-

tionally associated with a promotor and/or a regulatory element or 

have a promotor and/or a regulatory element in combination with a 

nucleic acid,  the nucleic acid coding either for an antibacterial  nu-25 

cleic acid molecule,  a bacterial polypeptide and/or a fragment 

thereof.  Preferably,  the bacteriophages comprise a nucleic acid with 

at least 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15, 16,  17,  18,  19,  20 or 

more promotors and/or regulatory elements.  The nucleic acid se-

quences coding for promotors or regulatory sequences are suffi-30 

ciently known to the person skilled in the art.  
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A person skilled in the art understands that the terms “nucleic acids”,  

“genes”,  “DNA”, “RNA”,  “mRNA”, “cRNA”, “miRNA” and the compounds 

“nucleic acid sequence” and “nucleic acid molecule”  are used as ex-

changeable synonyms for each other to describe deoxyribonucleo-

tides or ribonucleotides and polymers thereof,  either single-stranded 5 

or double-stranded.  

The terms “promotor” and regulatory sequence” or “regulatory ele-

ment” are also known to the person skilled in the art  and refer to nu-

cleic acid sequences of the DNA that enable and/or enhance the ex-

pression, i .e. ,  the transcription, of a  gene into mRNA. In this case,  10 

regulatory elements can be enhancer elements,  for example,  i .e. ,  

binding sites for growth factors,  hormones,  oncogenes and/or the 

like.  

A person skilled in the art further understands that the terms “poly-

peptide”,  “peptide”,  “amino acids” and “protein” are used as ex-15 

changeable synonyms for each other in order to describe a polymer 

of amino acid residues.  Naturally occurring amino acids are amino ac-

ids that are encoded by the genetic code and amino acids that can be 

modified later.  Polypeptides can be present as reserve substances,  as 

a transport and/or signal molecule,  as a structural molecule,  as a 20 

protection and/or defense molecule and/or as a metabolically active 

molecule and can fulfi l  different functions within and/or outside of a  

cell or in the organism. For example,  polypeptides can have an anti-

bacterial  effect and thus counteract the biology of the bacteria be-

cause of their properties or functions.  25 

In the scope of the method according to the invention, at least one 

antibacterial nucleic acid molecule,  an antibacterial polypeptide 

and/or a fragment thereof is/are provided; preferably,  the bacterio-

phages can also encode 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14, 15,  16,  
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17,  18, 19,  20 or more antibacterial  nucleic acid molecules,  antibacte-

rial  polypeptides and/or fragments thereof.  Antibacterial nucleic acid 

molecules can originate from the field of the RNAs species and can be 

functional mRNA or miRNA, for example.  Polypeptides can be present 

as simple linear polypeptides or as folded structural proteins.  Mole-5 

cules that act  as toxins,  growth-inhibiting substances and enzymes or 

molecules inhibiting mitosis are possible proteins.  Nucleic acid mole-

cules,  such as RNA molecules,  that inhibit metabolic processes,  inter-

fere with mitosis or promote malfunctions of the biological processes 

within the bacteria are possible nucleic acid molecules.  10 

In the scope of the method according to the invention, a  nucleic acid 

sequence that encodes a nucleic acid molecule,  a polypeptide and/or 

a fragment thereof that is identical to said antibacterial  nucleic acid 

sequence or the antibacterial polypeptide by at least  50 % is conceiv-

able.  Preferably,  a  nucleic acid sequence identical to said antibacte-15 

rial  nucleic acid sequence or the antibacterial  polypeptide by at least 

55 %, at least  60 %,  at least  65 %, at  least 70 %, at least  75 %, at 

least  80 %, at  least 85 %, at least  90 %,  at least  95 %, at  least 96 %, 

at least 97 %,  at least 98 %, at  least 99 % or 100 % is also conceiva-

ble.  The nucleic acid sequence is a naturally occurring nucleic acid 20 

sequence or a not naturally occurring nucleic acid sequence already 

existing in bacteriophages or having been introduced into the bacte-

riophages in question by molecular biological processes,  for example.  

For instance,  these molecular biological processes can include in-vivo

and/or in-vitro  recombination, gene transfer,  CRISPR/Cas,  TALEN or 25 

the like.  

The bacteriophages can belong to the order Caudovirales,  

Ligamenvirales or the like.  Preferably,  the bacteriophage belongs to 

the family Ackermanviridae, Ampullaviridae,  Bicaudaviridae, 

Clavaviridae, Corticoviridae,  Fuselloviridae, Globuloviridae, 30 

Guttaviridae, Lipothrixviridae, Myoviridae, Plasmaviridae,  
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Podoviridae, Portogloboviridae, Rudiviridae, Salterprovirus,  

Sphaerolipoviridae, Siphoviridae, Tectiviridae,  Tristomaviridae, 

Turriviridae,  Inoviridae, Microviridae,  Spiraviridae, Pleolipoviridae,  

Cystoviridae  or Leviviridae .  In the scope of the invention, it  is con-

ceivable for bacteriophages of at  least one species of bacteriophages,  5 

preferably of 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16, 17,  18,  19,  

20 or more species of bacteriophages,  to be provided. Furthermore,  it  

is conceivable for the bacteriophages of a species of bacteriophages 

to be specific to at  least one and preferably to 2,  3,  4,  5,  6,  7,  8,  9,  10,  

11,  12,  13,  14,  15,  16,  17,  18,  19,  20 or more intestinal and/or gastro-10 

intestinal species of bacteria.  A specific  selection of a suitable bacte-

riophage for the corresponding species of bacteria is known to the 

person skilled in the art and can be easily selected from databases,  

for example.  

In the next step of the method according to the invention,  the biologi-15 

cal sample needs to be contacted with the bacteriophages and incu-

bated. The contacting can take place by dropwise application, injec-

tion, placement and/or another method for contacting bacterio-

phages with the biological sample known to the person skilled in the 

art.  20 

The term “incubating” in the context of the method according to the 

invention refers to a method step in which the biological sample is 

incubated together with the bacteriophages for a certain period of 

time, during which a reproduction cycle of the bacteriophages within 

the biological sample containing the bacteria of the at least one spe-25 

cies of bacteria specific to the bacteriophages occurs,  preferably un-

der the appropriate conditions,  which are known to a person skil led 

in the art.  This method step comprises not only incubating a biologi-

cal sample with bacteriophages but also monitoring the incubation 

until  the population of the at  least one species of bacteria has been 30 

reduced by at  least 70 %. The procedure of monitoring is  sufficiently 
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known to the person skil led in the art and can take place based on a 

set length of time or on the experience of the person skil led in the 

art,  e.g. ,  by observing the sample.  Alternatively,  a color indication or 

another optically visible indication that indicates that a reduction of 

the population of the species of  bacteria by at least 70 % has been 5 

achieved can be provided. This can take place by reaching the in-

tended bacterial density or by means of a chemical  and/or biochemi-

cal indicator,  e.g. ,  by means of a  stain,  a color change of the stain or a 

loss in color.  The steps of incubating and monitoring can take place 

alternately until  the species of bacteria has been reduced by at  least 10 

70 %. 

In the scope of the invention, it  has proven advantageous for the re-

duction of the population of the species of bacteria to be at least  

70 %. Preferably,  the reduction of the population can also be greater 

than 70 %, e.g. ,  at least 75 %, at least  80 %,  at least 85 %, at least 15 

90 %, at least  95 %,  at least  95,5 %, at least 96 %, at least  96,5 %, at  

least  97 %, at  least 97,5 %, at  least 98 %, at least  98,5 %,  at least 

99 %, at least  99,1 %, at least  99,2 %,  at least 99,3 %, at  least 99,4 %, 

at least 99,5 %, at  least 99,6 %, at  least  99,7 %, at least 99,8 %,  at 

least  99,9 %, at least 99,95 %, at  least 99,99 % or 100 %, a reduction 20 

of the population of the species of bacteria by at least 70 % being 

considered notable and a reduction of the population of the species 

of bacteria by at  least 95 % being considered significant.  The person 

skilled in the art  knows that a reduction is seldom 100 %; however,  

100 % can very well  be achieved if suitable bacteriophages are used 25 

in a suitable biological sample.  

Moreover,  the person skil led in the art recognizes the success of the 

method in a reduction of the population of the species of bacteria of 

70 % to 100 %, which establishes a sufficient antibacterial effect and 

therefore a sufficient reduction of the intestinal and/or gastrointesti-30 

nal species of bacteria within the biological sample.  In this case,  the 
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reduction of the population of the species of bacteria can be used as a 

measure of the effectiveness or the success of a therapy based on the 

use of the bacteriophage in question.  Alternatively,  a reduction of a 

species of bacteria that is contrary to the li fe or a biology of a de-

sired species of bacteria beneficial to a therapy can be aimed at.  5 

Thus, a  survival or a growth of this species of bacteria can be 

achieved by reducing the species of bacteria counteracting it but spe-

cific to the bacteriophages.  This is  based on the assumption that a 

growth of a  population of a desired species of bacteria beneficial to a 

therapy can ultimately have the same effect on an organism as the re-10 

duction of a population of a species of bacteria specific to the bacte-

riophages.  

By means of the method according to the invention, it  is  thus possible 

for the population of at  least one intestinal and/or gastrointestinal 

species of bacteria to be reduced specifically,  effectively,  with few 15 

side effects,  in a well-tolerated manner,  without hazards to health,  

permanently and long-term within a biological  sample without dam-

aging and/or affecting bacteria or other cells  tissue and/or organ-

isms within the same biological sample for which the bacteriophages 

have no specificity.  In this manner,  damage to other species of bacte-20 

ria and to fungi,  tissue and/or organs in the human and/or animal or-

ganism is avoided entirely contrary to the use of measures known 

from the state of the art.  Thus,  the method according to the invention 

can be performed not only reliably and cost efficiently but also 

quickly and simply,  even more so since the few method steps can be 25 

executed in a standardized manner and a high success rate is 

achieved by a notable (more than 70 % reduction) or significant 

(more than 95 % reduction) reduction of the species of bacteria.  

Moreover,  the method can be executed by simple means and the per-

son skilled in the art merely needs known devices for providing the 30 
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biological  sample and the bacteriophage, for contacting and incubat-

ing the same and for evaluating the reduction of the species of bacte-

ria in question within the population.  

Advantageous embodiments of the invention, which can be realized 

individually or in combination,  are indicated in the dependent claims. 5 

In an embodiment of the invention, step c) can be followed by an 

evaluation of the reduction of the population of the intestinal and/or 

gastrointestinal  species of bacteria.  The term “evaluation” is under-

stood by the person skil led in the art and refers to the analysis,  in-

terpretation and/or assessment of step c).  Since a reduction of the 10 

population of the species of bacteria by at least 70 % has been moni-

tored prior,  this method step serves in particular to verify the 

achieved reduction and, optionally,  to log the result by producing 

written documentation, photographs and film recordings,  collecting 

and documenting data on counts,  density measurements,  growth de-15 

terminations or similar methods and can be referred to for statistics 

regarding the repeated execution of the method according to the in-

vention. Also,  the vitality or the viability of the bacteria remaining in 

the biological sample,  which have not been kil led or have been kil led 

insufficiently by the bacteriophages,  can be determined in this step. 20 

Additionally,  the vitality of the bacteria for which the bacteriophages 

in question have no specificity can be determined. Common methods 

for this purpose are also known to the person skilled in the art.  

Furthermore, in step b),  the nucleic acid can have two or more pro-

motors and/or regulatory elements and/or the nucleic acid can en-25 

code nucleic acid sequences for two or more nucleic acid molecules,  

polypeptides and/or fragments thereof.  Preferably,  the nucleic acid 

has 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16,  17,  18,  19,  20 or 

more promotors and/or regulatory elements.  Further preferably,  the 

nucleic acid codes for 2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16,  30 
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17,  18, 19 or 20 nucleic acid molecules,  polypeptides and/or frag-

ments thereof.  These nucleic acid molecules,  polypeptides and/or 

fragments thereof can have an antibacterial effect for one or more 

species of bacteria; in this context,  it  is preferred for bacteriophages 

having such a nucleic acid to be able to infect multiple species of bac-5 

teria.  Moreover,  the nucleic acid sequences can be specific to the kil l-

ing of one species of bacteria.  The essential aspect is  that a particu-

larly strong activation of the expression of the nucleic acid and thus a 

particularly increased and efficient production of the antibacterial  

nucleic acid,  the antibacterial nucleic acid molecule,  the antibacterial 10 

polypeptide and/or the fragment thereof can be achieved. A bacterio-

phage having such a nucleic acid can particularly efficiently contrib-

ute to the reduction of the population of the species of bacteria and 

can, for example,  significantly accelerate or significantly shorten 

step c) of the method according to the invention (the incubation).  15 

This leads to an increase in the efficiency of the method and to a re-

duction of the duration and/or costs of performing the method.  

In an embodiment of the method, the intestinal and/or gastrointesti-

nal species of bacteria can be anaerobic and/or aerobic and the spe-

cies of bacteria can belong to Acidaminococcaceae, Actinobacteria ,  20 

Actinomycineae, Alistipes,  Bacteroides,  Bacteroidetes ,  Bifidobacterium, 

Clostridium, Coprococcus,  Coriobacterium, Desulfovibrio,  

Enterobacterium, Enterococcus,  Escherichia, Erysipelotrichia,  

Firmicutes,  Fusobacterium, Lactobacillus,  Lachnospiracea,  

Paraprevotella,  Porphyromonadaceae,  Prevotella, Propionibacterium, 25 

Proteobacteria,  Rikenellacea, Ruminococcus,  Streptococcus,  

Thermoanaerobacteria  or Veillonella .  

The terms “aerobic”  and “anaerobic” are sufficiently known to the 

person skilled in the art and describe a preferred biology of the or-

ganism in question. An “aerobic” biology means that the organism 30 

needs atmospheric oxygen or is dependent on oxygen from the air to 
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live.  On the other hand, “anaerobic” means a biology not requiring 

oxygen; i .e. ,  the organism in question can maintain its molecular me-

tabolism without oxygen. A difference is made between “obligate”,  

“tolerant”  and “facultative” aerobic or anaerobic organisms,  the per-

son skilled in the art understanding that “obligate” means an exclu-5 

sively aerobic or anaerobic biology excluding the other oxygen situa-

tion. “Tolerant”,  on the other hand, means that the organisms live 

aerobically or anaerobically but tolerate the opposite oxygen condi-

tion at least  for some time.  Finally,  the term “facultative” means that,  

for example,  anaerobic organisms do metabolize accordingly in prin-10 

ciple but can switch to an aerobic metabolism in the presence of oxy-

gen and vice-versa.  Thus,  species of bacteria can have an exclusively 

aerobic or an exclusively anaerobic biology or a combination thereof.  

In an embodiment of the method, the psychological,  neurodegenera-

tive and/or neurological i llness and/or disorder can be an affective 15 

disorder,  such as mania,  hypomania,  depression, such as fatigue syn-

drome, chronic fatigue syndrome, reduced self-worth and/or a per-

ception of being appreciated less by the environment,  a  depressive 

disorder,  such as recurring depressive disorder,  a  bipolar disorder 

and/or a persisting affective disorder,  such as cyclothymia and/or 20 

dysthymia,  a  personality disorder,  such as a multiple,  paranoid,  

schizoid,  dissocial,  emotionally unstable,  histrionic,  anankastic (ob-

sessive-compulsive),  anxious (avoidant),  dependent (asthenic) 

and/or other personality disorder,  such as eccentric,  insecure,  nar-

cissist,  passive-aggressive,  psychoneurotic and/or immature,  a hallu-25 

cination, an amnesia,  a behavioral  disorder,  drug abuse,  such as 

abuse,  addiction, dependence, withdrawal syndrome and/or with-

drawal symptoms,  urticaria,  a developmental disorder,  such as dysla-

lia,  a speech disorder (expressive and/or receptive),  dyslexia,  iso-

lated spelling disorder,  dyscalculia,  dyspraxia and/or a mixed disor-30 

der of scholastic skills,  a social disorder,  such as separation anxiety,  
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social phobia,  sibling rivalry,  attachment disorder,  mutism (elective,  

selective,  total  and/or akinetic),  non-organic enuresis,  non-organic 

encopresis,  feeding disorder,  pica,  stereotyped movement disorder,  

stuttering,  cluttering and/or other behavioral and/or emotional dis-

orders with onset specific to childhood and adolescence,  such as 5 

nose-picking, nail-biting and/or thumb-sucking,  an emotional disor-

der,  a stress disorder,  such as post-traumatic stress disorder,  a dis-

sociative disorder,  such as fugue,  poriomania,  dromomania,  conver-

sion hysteria,  Ganser syndrome, pseudo debility,  obsession and/or 

conversion, a somatoform disorder,  such as somatoform pain disor-10 

der,  Briquet disorder and/or psychogenic disorders,  such as dyspha-

gia,  pruritus,  teeth-grinding and/or hyperventilation, a neurotic dis-

order,  such as neurasthenia,  depersonalization,  derealization,  

writer’s  cramp, Dhat syndrome, psychasthenia and/or psychogenic 

syncope, a body dysmorphic disorder,  a  phobia,  such as social phobia,  15 

a phobic disorder,  an anxiety disorder,  such as generalized anxiety 

disorder,  agoraphobia,  social  phobia,  acrophobia and/or a specific 

other phobia,  a panic disorder,  an obsessive-compulsive disorder,  

such as compulsive acts and/or obsessional thoughts,  schizophrenia,  

a schizotypal disorder,  a  schizoaffective disorder,  a delusional disor-20 

der,  a psychosis,  a psychotic disorder,  such as a transient or non-or-

ganic psychotic disorder,  an eating disorder,  such as Anorexia ner-

vosa ,  bulimia,  binge eating and/or pica,  a sleep disorder,  such as par-

asomnia,  primary insomnia,  somnambulism and/or Pavo nocturnus ,  a 

sexual dysfunction, such as lack or loss of sexual desire,  hypersexual-25 

ity,  nymphomania,  satyriasis and/or psychogenic sexual dysfunction, 

such as vaginismus,  anorgasmia,  hyporgasmia,  impotence and/or 

dyspareunia,  a gender identity disorder,  such as transsexualism 

and/or dual-role transvestism, a disorder of sexual preference,  such 

as fetishism, fetishistic transvestism, exhibitionism,  voyeurism, pe-30 

dophilia,  sadomasochism, multiple disorders of sexual preference 

and/or other disorders of sexual preference,  such as frotteurism 
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and/or necrophilia,  post-partum depression, a  tic disorder,  Asperger 

syndrome, attention deficit hyperactivity disorder, alcohol addiction, au-

tism ,  such as childhood autism or atypical autism,  Parkinson disease,  

Alzheimer disease,  dementia,  a motor neuron disease,  such as amyo-

trophic lateral sclerosis,  primary lateral sclerosis,  spastic paraplegia,  5 

progressive muscular atrophy, spinal  muscular atrophy, progressive 

bulbar palsy and/or pseudobulbar palsy,  a (neuro)degenerative cere-

bellar disorder,  such as hereditary ataxia,  epilepsy,  multiple sclero-

sis,  irritable bowel syndrome, localized pain or pain throughout the 

body, such as headache and/or limb pain and/or migraine,  a nerve in-10 

jury,  a  tumor, localized, metastasized or throughout the body, prefer-

ably in the brain,  the spinal cord and/or the peripheral nerves,  a vas-

cular disorder,  such as ischemic brain infarction, intracerebral  hem-

orrhage,  myocardial  infarction,  hypertension, a vascular disease,  

such as Raynaud syndrome and/or a localized functional vascular dis-15 

order,  an inflammatory organic vascular disease,  such as Endangiitis 

obliterans and/or  Periateriit is nodosa ,  and/or a degenerative vascu-

lar disease,  such as arteriosclerotic vascular disease,  aneurysm, 

thrombosis,  embolism and/or phlebitis ,  stroke and/or a mixture 

thereof.  A person skilled in the art  is aware that said psychological,  20 

neurodegenerative and/or neurological  illness and/or disorder can 

occur on its  own or in direct or indirect  correlation with a known or 

unknown psychological,  neurodegenerative and/or neurological i ll-

ness and/or disorder mentioned above. 

It  is assumed that the definition and/or the explanations of the terms 25 

mentioned above apply to all  aspects described hereinafter in this 

description unless indicated otherwise.  

According to the invention, a  kit for implementing the method ac-

cording to the invention is furthermore proposed, the kit comprising 
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a) a container containing bacteriophages of at least one species of bac-

teriophages that  are specific to at least one intestinal  and/or gastroin-

testinal species of bacteria,  the intestinal  and/or gastrointestinal spe-

cies of bacteria directly or indirectly influencing a psychological, 

neurodegenerative and/or neurological i l lness and/or disorder of a 5 

host organism, and that  comprise at least  one nucleic acid function-

ally associated with a promotor and/or a regulatory element; and 

b) instructions for carrying out the method. 

The term “kit”  as used herein refers to a collection of the components 

mentioned above (kit of parts),  which are preferably provided sepa-10 

rately or within a single container.  

The expression “instruction for carrying out the method” refers to a 

numerical,  written and/or graphical  representation of the descrip-

tion by means of which the implementation of the method aim ac-

cording to the invention is facilitated. They can preferably be in the 15 

form of a  hand book or can be provided by a computer program, such 

as an application. Furthermore, the computer program can have an 

implemented algorithm capable of carrying out the determination, 

the comparison and/or the result  thereof to which reference is made 

in the methods of the present invention.  The computer program can 20 

be provided on a data storage medium or device,  such as an optical  

storage medium (e.g. ,  compact disc) or directly on a computer or a 

data processing device.  Moreover,  the instructions can preferably 

comprise standards for quantities as they are known to a person 

skilled in the art.  Additionally,  the instructions comprise require-25 

ments for the storage and the disposal of the container and the bio-

logical sample.  Also,  the instructions for implementing the method 

can comprise tables,  registers,  databases or excerpts thereof on spe-

cies of bacteria and species of bacteriophages known to the person 

skilled in the art,  wherein the specificity and/or the efficiency of the 30 

species of bacteriophages can be indicated. 
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Furthermore, the invention proposes a bacteriophage comprising at 

least  one nucleic acid functionally associated with a promotor and/or 

with a regulatory element,  the bacteriophage being specific to the at  

least  one intestinal and/or gastrointestinal species of bacteria,  the 

intestinal and/or gastrointestinal species of bacteria directly or indi-5 

rectly influencing a psychological,  neurodegenerative and/or neuro-

logical i llness and/or disorder of a  host organism and wherein the 

nucleic acid is selected from the group comprising: 

a) a nucleic acid sequence coding for at  least one antibacterial nucleic 

acid molecule; and 10 

b) a nucleic acid sequence encoding a nucleic acid molecule that  is 

identical  to the nucleic acid molecule encoded by the nucleic acid se-

quences from a) by at least  50 %; and 

c) a nucleic acid sequence coding for at  least one antibacterial polypep-

tide;  and 15 

d) a nucleic acid sequence encoding a polypeptide that is identical to 

the polypeptide encoded by the nucleic acid sequences from c) by at  

least 50 %; and 

e) a nucleic acid sequence for a fragment of a nucleic acid from a), b),  

c) or d),  the fragment encoding a nucleic acid molecule or a polypep-20 

tide.  

The bacteriophage according to the invention has been described in 

detail above.  The nucleic acid sequence is a naturally occurring nu-

cleic acid sequence or a not naturally occurring nucleic acid sequence 

already existing in the bacteriophage or having been introduced into 25 

the bacteriophage by molecular biological processes,  for example.  For 

instance,  these molecular biological  processes can refer to in-vivo

and/or in-vitro  recombination, gene transfer,  CRISPR/Cas,  TALEN or 

the like,  as is known to a person skilled in the art.  
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In an embodiment,  it  is conceivable for the nucleic acid to have two 

or more promotors and/or regulatory elements and/or for the nu-

cleic acid to encode nucleic acid sequences for two or more nucleic 

acid molecules,  polypeptides and/or fragments thereof.  The essential  

aspect is that a particularly strong activation of the expression of the 5 

nucleic acid and therefore a particularly increased and efficient pro-

duction of the antibacterial  nucleic acid,  the antibacterial  nucleic 

acid molecule,  the antibacterial polypeptide and/or the fragment 

thereof are achieved. The bacteriophage having such a nucleic acid 

can contribute particularly efficiently to the reduction of the popula-10 

tion of the intestinal and/or the gastrointestinal species of bacteria 

or to the reduction of a species of bacteria contrary to the biology of 

this species of bacteria.  Furthermore, it  is conceivable for the bacte-

riophage having such a nucleic acid to be able to infect  multiple spe-

cies of bacteria.  15 

In yet another embodiment,  it  is  conceivable for the intestinal and/or 

gastrointestinal  species of bacteria to be anaerobic and/or aerobic.  

The classification of the species of bacteria has been described in de-

tail above.  

The psychological,  neurodegenerative and/or neurological  illness 20 

and/or disorder according to the invention has been described in de-

tail above.  

Furthermore, the invention proposes bacteriophages and/or a phar-

maceutical  composition comprising bacteriophages and at least one 

other ingredient as a drug for changing the composition of the gut 25 

microbiota,  as a drug for preventing the development and/or deceler-

ating the progression of the psychological,  neurodegenerative and/or 

neurological i llness and/or disorder and/or as a drug for treating the 

psychological,  neurodegenerative and/or neurological  il lness and/or 
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disorder,  a  bacterial infection,  a  metabolic il lness,  metabolic syn-

drome and/or cancer.  

The expression “pharmaceutical composition” used herein refers to a 

mixture of bacteriophages,  which have been defined in detail above,  

and at least  one other ingredient.  Preferably,  other ingredients of 5 

this kind can be stabilizers,  wetting agents,  pharmaceutical carriers,  

pharmaceutically acceptable carriers,  diluting agents,  pharmaceuti-

cally acceptable diluting agents,  additional pharmaceutical agents,  

separating agents and the like.  Preferred diluting agents comprise 

water,  alcohol,  physiological  saline solutions,  buffers,  such as phos-10 

phate-buffered saline solutions,  syrup,  oil ,  water,  emulsions,  differ-

ent types of wetting agents and the like.  The carrier has to be ac-

ceptable in the sense that it  is compatible with the other ingredients 

of the composition and that it  is not harmful to the host organism. 

The pharmaceutical  carrier used can contain a solid,  a gel or a liquid.  15 

Examples of solid carriers are lactose,  terra alba,  sucrose,  talcum, 

gelatin,  agar,  pectin,  acacia,  magnesium stearate,  stearic acid and the 

like.  Similarly,  the carrier or the diluting agent can contain a time de-

lay material  well  known in the art,  such as glycerol monostearate or 

glycerol distearate alone or with a wax.  These suitable carriers com-20 

prise the carriers mentioned above and other carriers known in the 

professional field,  such as Remington's Pharmaceutical Sciences,  

Mack Publishing Company, Easton, Pennsylvania,  European Pharma-

copoeia,  Homeopathic Pharmacopoeia of the USA or HAB. The phar-

maceutically acceptable diluting agent is selected in such a manner 25 

that the biological activity of the combination is not compromised. 

Examples of such diluting agents are distil led water,  physiological  sa-

line solution, Ringer’s solutions,  dextrose solution and Hanks’ solu-

tion. Moreover,  the pharmaceutical composition can also contain 

other carriers,  adjuvants or non-toxic,  non-therapeutic,  non-immuno-30 

genic stabilizers and the like.  
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The bacteriophages and/or the pharmaceutical composition are to be 

adapted for the use in question.  Accordingly,  i t  is  assumed that the 

bacteriophages and/or the pharmaceutical  composition are formu-

lated for a systemic or a topic application depending on the intended 

method of administration. Preferably,  the bacteriophages and/or the 5 

pharmaceutical composition are to be formulated for a systemic or a 

local application.  Preferably,  an oral administration,  e.g. ,  in the form 

of tablets,  solutions and/or drinkable ampoules,  or a topical applica-

tion in gel  form or an application by injection,  e.g. ,  as an active or 

passive vaccine,  is intended. However,  the bacteriophages and/or the 10 

pharmaceutical composition can also be administered in other ways,  

including dermal,  intramuscular,  subcutaneous,  oral,  rectal,  retro-

grade and/or intravenous administration, depending on the type and 

the mode of action. The individually recommended exact dosage can 

basically depend on other parameters,  which are well known to the 15 

person skilled in the art.  For instance,  children may receive a differ-

ent dose than adults.  The person skilled in the art can easily deter-

mine whether the dosage has to be adjusted with the help of various 

known calculation tools.  

The expression “changing the composition of the gut microbiota” de-20 

scribes a process that is well  known to the person skilled in the art 

and in which the at  least  one population of an intestinal and/or gas-

trointestinal  species of bacteria that is  part of the gut microbiota of 

the host organism is directly or indirectly increased, reduced, elimi-

nated, inhibited and/or affected in another manner using the meth-25 

ods known to the person skilled in the art and as described in detail  

above. This can be measured per se by determining the number of 

bacteria in question or be determined relative to the other species of 

bacteria within the gut microbiota.  Suitable methods for this purpose 

are known to the person skilled in the art.  30 
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The expression “preventing the development of the psychological,  

neurodegenerative and/or neurological  illness and/or disorder” is 

also understood by a person skil led in the art and refers to the par-

tial,  full ,  short-term, permanent and/or long-term avoidance of the 

onset of the i llness and/or disorder and/or its  prevention/prophy-5 

laxis.  It  is preferably possible for this to be achieved by reducing at 

least  one intestinal and/or gastrointestinal species of bacteria.  

The expression “decelerating the progression of the psychological,  

neurodegenerative and/or neurological  illness and/or disorder” is 

also understood by a person skil led in the art and refers to the par-10 

tial,  full ,  short-term, permanent and/or long-term maintenance of the 

achieved state and an improvement of the symptoms accompanying 

the psychological,  neurodegenerative and/or neurological illness 

and/or disorder.  It  is preferably possible for this to be achieved by 

reducing at  least one intestinal  and/or gastrointestinal  species of 15 

bacteria.  

The bacteriophages and/or the pharmaceutical composition can be 

used as a drug for treating the psychological,  neurodegenerative 

and/or neurological  illness and/or disorder and i llnesses in the med-

ical  fields of oncology,  immunology,  infectious diseases,  dental,  oral 20 

and orthodontic medicine,  otorhinolaryngology, ophthalmology,  neu-

rology,  gynecology, gastroenterology, endocrinology,  psychiatrics,  

psychosomatics,  orthopedics,  pediatrics,  surgery,  urology and/or the 

like.  Possible diagnoses that can indicate a use of the bacteriophages 

and/or the pharmaceutical composition aside from the psychological,  25 

neurodegenerative and/or neurological  illness and/or disorder men-

tioned include metabolic syndrome, diabetes mellitus type 2,  

gallbladder diseases,  chronic il lnesses of the gastrointestinal tract,  

chronic bowel inflammations,  elevated cholesterol levels,  hyperacid-

ity,  hypertension, dyslipidemia,  difficulty breathing, sleep apnoea,  30 

coronary heart diseases,  arthrosis,  gout,  cancer,  such as uterine,  
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breast,  cervical,  pancreatic,  liver,  stomach, lymphatic,  skin,  blood, in-

testinal,  prostate and/or gallbladder cancer,  sex hormone disorders,  

reduced libido, pain,  increased risk of thrombosis and embolism 

and/or increased risk during surgery and anaesthesia.  Preferably,  the 

aim in each case is  to reduce at  least one intestinal  and/or gastroin-5 

testinal species of bacteria and thus change the composition of the 

gut microbiota and to prevent and/or decelerate the development 

and/or the progression of the psychological,  neurodegenerative 

and/or neurological  illness and/or disorder as a primary or second-

ary success in order to thus obtain a good, preferably improved, 10 

prognosis for treating the il lness in question and/or the ailment in 

question or even cure the same.  A use of the bacteriophages and/or 

the pharmaceutical composition is possible irrespective of the actual 

illness.  A success is  seen in the reduction of at  least one intestinal 

and/or gastrointestinal species of bacteria and/or the prevention of 15 

the development and/or the deceleration of the progression of the 

psychological,  neurodegenerative and/or neurological  il lness and/or 

disorder alone. 

The term “treatment” refers to any improvement of the human 

and/or animal organism occurring compared to an untreated human 20 

and/or animal organism, this improvement preferably being based on 

the reduction at  least one intestinal and/or gastrointestinal species 

of bacteria,  the change in the composition of the gut microbiota 

and/or the prevention of the development and/or the deceleration of 

the progression of the psychological,  neurodegenerative and/or neu-25 

rological i llness and/or disorder of the human and/or animal organ-

ism. It is also conceivable for it  to be cured. It  is assumed that a 

treatment might not be successful in all  human and/or animal organ-

isms to be treated. However,  the term presupposes that the treatment 

is successful for a statistically significant portion of the subjects 30 

(e.g. ,  a  cohort in a cohort study).  The person skilled in the art can 



27

easily determine whether a portion is statistically significant with 

the aid of various known statistical  evaluating instruments,  e.g. ,  de-

termination of confidence intervals,  p-value determination,  student's 

t-test,  Mann-Whitney test,  etc.  Preferred confidence intervals are at 

least  90 %, at  least 95 %, at least  97 %,  at least  98 % or at least  99 %. 5 

The p-values are preferably 0.05,  0.01,  0.005 or 0.0001.  

The term “drug” refers to bacteriophages and/or a pharmaceutical  

composition in a therapeutically effective dose,  as mentioned in de-

tail above. The pharmaceutical  composition preferably contains bac-

teriophages,  at least one pharmaceutically acceptable carrier and/or 10 

a diluting agent.  The drug can be formulated for different routes of 

administration, which have been described in detail above.  A thera-

peutically effective dose refers to the quantities required for chang-

ing the composition of the gut microbiota,  for reducing at least one 

intestinal and/or gastrointestinal species of bacteria,  for preventing 15 

the development and/or decelerating the progression of and/or for 

treating the diseases mentioned above. The therapeutic efficacy and 

toxicity can be determined in cell cultures or laboratory animals us-

ing pharmaceutical standard procedures,  e.g. ,  ED50 (the dose thera-

peutically effective for 50 %) and LD50 (the dose lethal for 50 %). 20 

The dosage ratio between therapeutic and toxic effects is the thera-

peutic index,  which can be expressed as the ratio LD50/ED50.  The 

dosage regime is determined by the treating physician and other clin-

ical  factors.  As is  known in medicine,  the appropriate dosage depends 

on many factors,  including size,  body surface,  age,  the substance to 25 

be administered, sex,  time and route of administration, general  

health and other medication administered at the same time, which 

are known to a person skilled in the art .  The progress can be moni-

tored by periodic assessment.  

Furthermore, the invention proposes bacteriophages and/or a phar-30 

maceutical  composition comprising bacteriophages and at least one 
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other ingredient for use in treating a metabolic disorder,  a cardiovas-

cular disorder,  a bacterial  infection, a  metabolic il lness,  metabolic 

syndrome and/or cancer.  

Furthermore, the invention proposes bacteriophages and/or a phar-

maceutical  composition comprising bacteriophages and at least one 5 

other ingredient for use in a therapeutic method or in a non-thera-

peutic method for changing the composition of the gut microbiota,  in 

a therapeutic method or in a non-therapeutic method for preventing 

the development and/or decelerating the progression of the psycho-

logical,  neurodegenerative and/or neurological  il lness and/or disor-10 

der and/or in a therapeutic method or in a non-therapeutic method 

for treating a metabolic disorder a cardiovascular disorder,  a bacte-

rial  infection, a  metabolic i llness,  metabolic syndrome and/or cancer.  

The psychological,  neurodegenerative and/or neurological  illness 

and/or disorder has been described in detail above. In an embodi-15 

ment of the invention, the bacterial  infection can be a bacterial infec-

tion of the respiratory tract,  the teeth,  the mouth,  the jaw, the eye,  

the musculoskeletal  system, the blood, the gastrointestinal  tract,  

preferably a bacterial infection of the colon,  the small intestine,  the 

duodenum, the stomach, the liver,  the gallbladder and/or the pan-20 

creas,  the skin,  the cardiovascular system, the hormonal balance,  the 

mind, the immune system, the nervous system, the metabolism, 

wounds and/or the urogenital tract.  

The term “gastrointestinal tract” is  understood by a person skil led in 

the art  and refers to organs of the human and/or animal organism 25 

serving the consumption, the breakup, the transport and/or the pro-

cessing of nutrients with the aim of making the nutrients digestible 

to the human and/or animal organism, the intestine contributing sub-

stantially to the regulation thereof,  in particular through the gut mi-

crobiota.  30 
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The features described herein can be realized each on their own or in 

any combination with each other.  The invention is not limited to the 

illustrative examples.
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Claims

1. A method for reducing the population of at least one intestinal and/or 

gastrointestinal  species of bacteria,  the method comprising the fol-

lowing steps:  

a) providing a biological sample containing bacteria of at least  one 5 

intestinal and/or gastrointestinal species of bacteria,  the intesti-

nal  and/or gastrointestinal species of bacteria directly or indi-

rectly influencing a psychological, neurodegenerative and/or neu-

rological  illness and/or disorder of a host  organism; and 

b) providing bacteriophages of at least one species of bacterio-10 

phages that  are specific to the intestinal and/or gastrointestinal 

species of bacteria and that  comprise at least one nucleic acid 

functionally associated with a promotor and/or a regulatory ele-

ment, the nucleic acid being selected from the group comprising:  

i . a nucleic acid sequence coding for at  least one antibacterial 15 

nucleic acid molecule; and 

ii. a nucleic acid sequence encoding a nucleic acid molecule that  

is identical to the nucleic acid molecule encoded by the nu-

cleic acid sequences from i) by at least  50 %; and 

iii . a nucleic acid sequence coding for at  least one antibacterial 20 

polypeptide; and 

iv. a nucleic acid sequence encoding a polypeptide that is identi-

cal to the polypeptide encoded by the nucleic acid sequences 

from iii) by at  least 50 %; and 

v. a nucleic acid sequence for a fragment of a nucleic acid from 25 

i),  ii) ,  iii) or iv), the fragment encoding a nucleic acid mole-

cule or a polypeptide; and 

c) contacting and incubating the biological sample with the bacteri-

ophages,  the incubation continuing until  the population of the in-

testinal and/or gastrointestinal species of bacteria has been re-30 

duced by at least 70 %. 
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2. The method according to claim 1, wherein step c) is  followed by an 

evaluation of the reduction of the population of the intestinal and/or 

gastrointestinal  species of bacteria.  

3. The method according to claim 1 or 2,  wherein the nucleic acid has 

two or more promotors and/or regulatory elements and/or wherein the 5 

nucleic acid encodes nucleic acid sequences for two or more nucleic 

acid molecules, polypeptides and/or fragments thereof.  

4. The method according to any one of claims 1 to 3, wherein the intes-

tinal  and/or gastrointestinal  species of bacteria is anaerobic and/or 

aerobic and wherein the species of bacteria belongs to 10 

Acidaminococcaceae, Actinobacteria ,  Actinomycineae,  Alistipes,  

Bacteroides, Bacteroidetes ,  Bifidobacterium, Clostridium, 

Coprococcus, Coriobacterium, Desulfovibrio, Enterobacterium, 

Enterococcus, Escherichia,  Erysipelotrichia, Firmicutes,  

Fusobacterium, Lactobacillus, Lachnospiracea, Paraprevotella, 15 

Porphyromonadaceae, Prevotella, Propionibacterium, 

Proteobacteria,  Rikenellacea, Ruminococcus, Streptococcus, 

Thermoanaerobacteria  or Veillonella .  

5. The method according to any one of claims 1 to 4, wherein the psy-

chological,  neurodegenerative and/or neurological  illness and/or dis-20 

order is  an affective disorder, a personali ty disorder, a hallucination,  

an amnesia, a behavioral disorder, drug abuse, urt icaria, a develop-

mental disorder,  a social disorder, an emotional disorder, a stress 

disorder, a dissociative disorder, a somatoform disorder, a neurotic 

disorder, a body dysmorphic disorder, a phobia, a phobic disorder, an 25 

anxiety disorder, a panic disorder, an obsessive-compulsive disorder,  

schizophrenia, a schizotypal disorder, a schizoaffective disorder, a 

delusional disorder,  a psychosis,  a psychotic disorder,  an eating dis-
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order, a sleep disorder, sexual dysfunction, a gender identity disor-

der, a disorder of sexual preference,  postpartum depression, a tic dis-

order, Asperger syndrome, attention deficit hyperactivity disorder, 

alcohol addiction, autism, Parkinson disease, Alzheimer disease,  de-

mentia,  a motor neuron disease,  a degenerative cerebellar disorder, 5 

epilepsy,  multiple sclerosis, i rritable bowel syndrome, pain, a nerve 

injury,  a tumor, a vascular disease, stroke, and/or a mixture thereof.  

6. A kit  for implementing the method according to any one of the pre-

ceding claims, the kit comprising: 

a) a container containing bacteriophages of at least one species of 10 

bacteriophages that are specific to at  least  one intestinal and/or 

gastrointestinal  species of bacteria,  the intestinal and/or gastroin-

testinal species of bacteria directly or indirectly influencing a 

psychological, neurodegenerative and/or neurological il lness 

and/or disorder of a host organism, and that  comprise at least  one 15 

nucleic acid functionally associated with a promotor and/or a reg-

ulatory element; and 

b) instructions for carrying out the method. 

7. A bacteriophage comprising at  least one nucleic acid functionally as-

sociated with a promotor and/or a regulatory element, the bacterio-20 

phage being specific to at least one intestinal  and/or gastrointestinal 

species of bacteria,  the intestinal  and/or gastrointestinal  species of 

bacteria directly or indirectly influencing a psychological , neuro-

degenerative and/or neurological il lness and/or disorder of a host or-

ganism, and the nucleic acid being selected from the group compris-25 

ing:  

a) a nucleic acid sequence coding for at  least one antibacterial nu-

cleic acid molecule;  and 
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b) a nucleic acid sequence encoding a nucleic acid molecule that  is 

identical  to the nucleic acid molecule encoded by the nucleic acid 

sequences from a) by at  least  50 %; and 

c) a nucleic acid sequence coding for at  least one antibacterial poly-

peptide; and 5 

d) a nucleic acid sequence encoding a polypeptide that is identical 

to the polypeptide encoded by the nucleic acid sequences from c) 

by at least 50 %; and 

e) a nucleic acid sequence for a fragment of a nucleic acid from a), 

b),  c) or d), the fragment encoding a nucleic acid molecule or a 10 

polypeptide.  

8. The bacteriophage according to claim 7, wherein the nucleic acid has 

two or more promotors and/or regulatory elements and/or wherein the 

nucleic acid encodes nucleic acid sequences for two or more nucleic 

acid molecules, polypeptides and/or fragments thereof.  15 

9. The bacteriophage according to claim 7 or 8, wherein the intestinal  

and/or gastrointestinal species of bacteria is anaerobic and/or aerobic 

and wherein the species of bacteria belongs to Acidaminococcaceae, 

Actinobacteria ,  Actinomycineae, Alistipes, Bacteroides, 

Bacteroidetes ,  Bifidobacterium, Clostridium, Coprococcus,  20 

Coriobacterium, Desulfovibrio, Enterobacterium, Enterococcus, 

Escherichia, Erysipelotrichia, Firmicutes, Fusobacterium, 

Lactobacillus, Lachnospiracea, Paraprevotella, 

Porphyromonadaceae, Prevotella, Propionibacterium, 

Proteobacteria,  Rikenellacea, Ruminococcus, Streptococcus, 25 

Thermoanaerobacteria  or Veillonella .  

10. The bacteriophage according to any one of claims 7 to 9, wherein the 

psychological, neurodegenerative and/or neurological il lness and/or 
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disorder is an affective disorder, a personality disorder,  a hallucina-

tion,  an amnesia,  a behavioral disorder, drug abuse, urticaria,  a de-

velopmental disorder, a social disorder, an emotional disorder, a 

stress disorder,  a dissociative disorder, a somatoform disorder, a neu-

rotic disorder, a body dysmorphic disorder, a phobia, a phobic disor-5 

der, an anxiety disorder, a panic disorder, an obsessive-compulsive 

disorder, schizophrenia, a schizotypal disorder, a schizoaffective dis-

order, a delusional disorder,  a psychosis, a psychotic disorder,  an 

eating disorder,  a sleep disorder, sexual dysfunction, a gender iden-

tity disorder, a disorder of sexual preference, postpartum depression, 10 

a tic disorder, Asperger syndrome, attention deficit hyperactivity dis-

order, alcohol addiction, autism, Parkinson disease, Alzheimer dis-

ease, dementia, a motor neuron disease, a degenerative cerebellar 

disorder, epilepsy,  multiple sclerosis, i rri table bowel syndrome, pain,  

a nerve injury,  a tumor, a vascular disease, stroke, and/or a mixture 15 

thereof.  

11. The bacteriophages according to any one of claims 7 to 10 and/or a 

pharmaceutical  composition comprising bacteriophages according to 

any one of claims 7 to 10 and at  least one other ingredient for use as 

a drug for changing the composition of the gut microbiota, as a drug 20 

for preventing the development and/or decelerating the progression 

of the psychological,  neurodegenerative and/or neurological i l lness 

and/or disorder and/or as a drug for treating the psychological, neu-

rodegenerative and/or neurological il lness and/or disorder, a bacte-

rial infection, a metabolic illness,  metabolic syndrome and/or cancer.  25 

12. The bacteriophages according to any one of claims 7 to 10 and/or a 

pharmaceutical  composition comprising bacteriophages according to 

any one of claims 7 to 10 and at  least one other ingredient for use in 
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treating the psychological,  neurodegenerative and/or neurological ill -

ness and/or disorder,  a bacterial infection, a metabolic illness,  meta-

bolic syndrome and/or cancer.  

13. The bacteriophages according to any one of claims 7 to 10 and/or a 

pharmaceutical  composition comprising bacteriophages according to 5 

any one of claims 7 to 10 and at  least one other ingredient for use in 

a therapeutic method or in a non-therapeutic method for changing the 

composition of the gut microbiota, in a therapeutic method or in a 

non-therapeutic method for preventing the development and/or decel-

erating the progression of the psychological, neurodegenerative 10 

and/or neurological i llness and/or disorder and/or in a therapeutic 

method or in a non-therapeutic method for treating the psychological , 

neurodegenerative and/or neurological i l lness and/or disorder, a bac-

terial  infection, a metabolic illness, metabolic syndrome and/or can-

cer.  15 

14. The bacteriophages and/or the pharmaceutical composition according 

to any one of claims 11 to 13, wherein the psychological,  neuro-

degenerative and/or neurological il lness and/or disorder is an affec-

tive disorder,  a personality disorder, a hallucination, an amnesia,  a 

behavioral  disorder,  drug abuse, urticaria, a developmental disorder,  20 

a social  disorder,  an emotional disorder, a stress disorder, a dissocia-

tive disorder,  a somatoform disorder,  a neurotic disorder,  a body dys-

morphic disorder, a phobia, a phobic disorder, an anxiety disorder, a 

panic disorder,  an obsessive-compulsive disorder,  schizophrenia, a 

schizotypal disorder,  a schizoaffective disorder,  a delusional disor-25 

der, a psychosis, a psychotic disorder, an eating disorder, a sleep dis-

order, sexual dysfunction, a gender identity disorder, a disorder of 

sexual preference, postpartum depression, a tic disorder, Asperger 

syndrome, attention deficit hyperactivity disorder, alcohol addiction, 
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autism, Parkinson disease, Alzheimer disease, dementia, a motor neu-

ron disease, a degenerative cerebellar disorder, epilepsy, multiple 

sclerosis, i rritable bowel syndrome, pain, a nerve injury, a tumor,  a 

vascular disease, stroke, and/or a mixture thereof.  

15. The bacteriophages and/or the pharmaceutical composition according 5 

to any one of claims 11 to 13, wherein the bacterial infection is a 

bacterial  infection of the airways, the teeth, the mouth, the jaw, the 

eye, the musculoskeletal system, the blood, the gastrointestinal tract, 

the skin, the cardiovascular system, the hormonal balance, the mind, 

the immune system, the nervous system, the metabolism, wounds, 10 

and/or the urogenital  tract.


