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TITLE OF THE INVENTION
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SOMNOGENIC ACTIVITY OF NON-PATHOGENIC LACTIC ACID BACTERIA

ACKGROUND OF THE INVENTION

BACKGROUND OF THE UNYENAILID

Field of the [nvention

S The present INVent1on Concerns non-pathogenic lactic acid bacteria and food products
containing the bacteria. The cell walls of these lactic acid bacteria are susceptible to the
1ction of muramidase-type enzymes, The enzymes produce cell wall fragments called

muramylpeptides that, whemn ingested, improve the quality of sleep.

State of the Art

10 Today many people have difficulty falling asleep or suffer from sleep disturbances

cuch as insomma. 1¢ reduce these problems, many pharmaceutical products containing

benzodiazepines or barbiturates have been developed. However, these products should be

dministered under the care of a physician due to their secondary effects such as drug

dependence, daytime sleepiness, memory loss, and interactions with other substances, notably

15 alcohol.

Research on infectious diseases has shown that infection by pathogenic bactena

fever. and modification of slesp. The mediators of these reactions 1n the host are COmponents
of the cell walls of the bacteria responsible for the infection, specifically muramylpeptides
20 (and also lipopolysacchandes in grarn-negative bacteria), Research has shown that the cell
walls of pathogenic bactena such as Staphylococcus aureus are hydrolyzed by macropnages
to yield free muramylpeptides. (Johannsen L.eral., 1994).
To avoid the secondary effects of medicines containing benzodiazepines or

barbiturates, U.S. patent 4,698,330 proposes to use compositions based on purified

-1 -
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muramylpeptides that have somnogenic activity. Although the administration of these

muramylpeptdes leads to an increase of the desp sleep called Non Rapid Eye Movement
(NREM) sleep, it also provokes an increase of body temperature, requiring the concomitant

administration of antipyretic compounds.

Patent applications CH 654 330 A, CN 1 114217 A and WO 8800438 A describe
compositions containing bacteria, notably lactic acid bacteria, that improve sleep. However
these documents do not reveal how lactic bacteria intervene in the improvement of sleep.

The effect on sleep, as well as the other advantages claimed (more energy, better appetite and
digestion, alleviation of rheumnatism, etc.) of such compositions containing lactic acid
bacteria are said to result from the specific balance of putrients and micro-nutrients -contained

in the described compositions.

BRIEF DESCRIPTION OF THE DRAWINGS

Understanding of this invention may be amplified by reference to the figures herein,
which are not required for an understanding of the mvention.

Figure 1 graphically displays the amount of superoxide anion and 1L-1P measured in
a monocyte culture supernatant after contact with bacterial suspensions according to the
Invention,

Figure 2 is a graph demonstrating the correlation between concentrations of IL-1[ and
TNFa measured after exposure of monocytes to bactenal cells.

Figure 3 reflects a graphic representation of the percent of tume spent in NREM phase

and REM phase, as a function of hours, after injection of two difrerent levels oI concentration

of cell wall material according to the invention.



n

10

15

20

CA 02394802 2002-06-19

WO O1asTR2 - PCT/EP00/13020
Figure 4 presents 3 graphic representation similar to that of Figure 3, whereln the

bacterial cell wall material is not suscepiible to digestion by muramidase-type enzymes 10

provide a soluble fraction containing muramylpeptides.

SUMMARY OF THE INVENTION

The inventors have found that non-pathogenic bacteria that do not cause an mnfection,
such as lactic acid bacteria, can modify the phases of sleep, for example, can increase the
length of NREM deep sleep. They noted that the lactic acid bacteria that Jead to an increase

the NREM phase are those whose cell wall is sensitive to the action of muramidase-type

enzymes, such as lysozZyme or mutanolysin.

The inventors studied the action of a muramidase, mutanolysin, on the cell walls of
different lactic acid bacteria, in particular on the cell walls of Lactobacillus gasseri 9221
(CNCM 1-2131), Lactobacillus acidophilus 9223 (CNCM 1-2274), Lactobacillus acidophilus
9173 (CNCM 1-2132), Lactobacillus helveticus 9343 (CNCM 1-2275), Streptococcus
thermophilus 9340 (CNCM I-1520) and Streptococcus thermophilus 10090 (CNCM 1-2272).
They noted that the cell walls of Lactobacillus acidophilus 9223 (CNCM 1-2274),
Lacr.obacillus acidophilus 9173 (CNCM 1-2132), Lactobacillus helveticus 9343 (CNCM I-
2275), Streptococcus thermophilus 9340 (CNCM I1-1520) and Streptococcus thermophilus
10090 (CNCM 1-2272) were hydrolyzed by the mutanolysin, yielding two fractions: a soluble
fraction containing muramylpeptides and an insoluble fraction. In contrast, the cell walls of
Lactobacillus gasseri 9221 (CNCM 1-2131) were not hydrolyzed by mutanolysin, and
murarﬁylpeptides were not liberated. After incubating Lactobacillus gasseri 9221 (CNCM I-

2131, deposited on 24/2/99) with mutanolysin, only the insoluble fraction could be recoverec.
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The effects of the lactc acid bacteria whose cell walls are hydrolyzed by muramidase-

type enzymes on sleep has been validated by studying two experimental systems:

1) In vitro experiments with human monocytes showed that the lactic acid bactenia

whose cell walls are hydrolyzed by mutanolysin to give a soluble ﬁ'actioh containing

muramylpeptides were capable of strongly jctivating the monocytes, 1nducing

increased production of superoxide anion, and also inducing production of the

cytokines IL-10 and TNFe. Superoxide anion is an OXYgen radical produced by

monocytes that is directly involved in the killing of microbes. The cytokines are a

farnily of protemn inflammatory mediators that are known to be involved 1 the

regulation of sleep. These monocyte activation effects were observed with both

7 actobacillus and Strepracoccus, including Lactobacillus acidophilus 9223,

I actobacillus acidophilus 9173, Lactobacillus helveticus 9343, Srreptacocbus

thermophilus 9340 and Streptococcus thermophilus 10090,

2) In vivo experiments in rabbits showed that lactic acid bacteria whose cell wall 1s

hydrolyzed by mutanolysin to give a soluble fraction containing muramylpeptides

;nfluenced the phases of sleep. Sleep was analyzed by electroencephalograms (EEG).

Notably, such mmamyfpeptides increased the phase of sleep called NREM (Nomn

Rapid Eye Movement) and decreased the phase of sleep called REM (Rapid Eye

Movement).

The present invention describes <everal bacteria that improve the quality of sleep by

¢ the length of the Non Rapid Eye Movement (NREM) sleep phase, Other

Increasin

important characteristics of the bacteria are that they are non-pathogenic for humans, and that

their cell walls are sensitive to the action of muramidase-type enzymes, in particular to the

action of mutanolysin.
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DETAILED DESCRIPTION OF THE INVENTION

A lactic acid bacterium, as described 1in the invention, can be chosen from among the
genera consisting of Lactobaccillus, Streptococcus, Lactococcus, and Bifidobacterium. The
bacterium is preferably a lactic acid bacterium chosen from among the following:
~ Lactobacillus acidophilus 9223 (CNCM 1-2274, deposited on 3/8/99); DN-112089
-~ Lactobacillus acidophilus 9170 (CNCM I-2273, deposited on 3/8/99); DN-112001
— Lactobacillus acidophilus 9173 (CNCM 1-2132, deposited on 24/2/99);

- 7 actobacillus heiveticus 9343 (CNCM 1-22735, deposited on 3/8/99); DN-119023

- Streptococcus thermophilus 9340 (CNCM 1-1520, deposited on 30/ 12/94)'T .

- Streptococcus thermophilus 10030 (CNCM 1-2272, deposited on 3/8/99); DN-001 143
Other strains are generally, publically available. CNCM 1-2274, CNCM 1-2273,

CNCM 1-2132. CNCM 1-2275, CNCM I-1520, and CNCM 1-2272 have been deposited with

the Collection Nationale de Cultures de Microorganismes, Institut Pasteur, 25 rue du Docteur

Roux, 75724 Panis Cedex 15, France. These deposits were made pursuant 1o the Budapest

Treaty conditions.

The present invention also includes lactic acid bacteria cultures that associate two or
more lactic acid bacteria strains, as described for a single strain in the invention.
The present invention also describes dietary supplements or foods containing lactic

acid bacteria that improve the quality of sleep. Tne dietary supplements consist of a milk

base, in particular a fermented milk, containing lactic acid bacteria strains whose cell walls
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are sensitive to the action of mutanolysin. The ingestion of such a dietary supplement or food

will improve the quality of sleen.

Milk is chosen from among the milks of various animal species. The milk might be

partially or completely skimmed. The milk base might involve products resulting from the
dilution or the concentration of these milks, such as, for example, retentates of ultrafiltration
or diafiltration. The milk base might involve media based on milk such as bases for milky
foods or milk mixes for yogurt or fermented milks. These milks can be supplemented with
lactose, minerals, vitamins, fats, water soluble milk solids, extracts of plants, flavorings, etc.

In an alternative approach, this dietary supplement or food can also be obtaned from
a plant substrate, such as from soy milk, juice or fruit pulp.

For example, a dietary supplement or food according to the invention, i1s obtained by

putting in place the following process: A milk base is inoculated with at least one strain of a

* lactic acid bacterium containing 10° to 10’ colony-forming units per ml. Conditions of

incubation vary according to the strain or culture of lactic acid bacteria used. For example, if
the culture is composed of a strain of Streptococcus thermophilus or a mixture containing at
least one strain of Streptococcus thermophilus, the optimal culture conditions are 25 to 44°C
for 3 hr. to 24 hr. If the culture is composed of strains of Lactobacillus acidophilus or
Lactobacillus helveticus, or a mixture containing at least a strain of Lacrobacillus acidophilus
or Lactobacillus helvericus, the optimal culture conditions are 37 to 44°C for at least 8 hr. to
16 hr.

The milk base inoculated with a culture can be supplemented with peptide N3, yeast

extract, antioxidants such as cysteine, vitamins, solubie fibers such as oligosacchanides or

other substrates currently used to encourage the growth of the lactic acid bacteria strains used.
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The lactic acid bacteria, or the dietary supplements that contain them, permit

improved sleep quality by increasing the NREM phase and/or decreasing the REM pnase. An

- crease of the NREM phase of sleep corresponds to an increase of deep sleep. An increase

of the deep sleep phase leads to better recuperation from fatigue, greater alertness during the

5 day, and other benefits. .

Further, lactic acid bacteria, being non-pathogenic microorganisms, can be
administered to improve the quality of slesp without the risk of triggering an excessive

reaction of the immune system. Lactic acid bacteria mnteract positively with the 1mrmune

system without inducing patholo gical reactions (like overproduction of cytokines) such as

10 . those reactions provoked by pathogenic bactena.
In addition, the use of lactic acid bacteria to improve the quality of sleep does not
provoke the secondary effects associated with taking barbiturates.or benzodiazepines.
The present invention will be better understood with the help of the additional

information that follows which provides non-restrictive examples i[lustrating the properties of

18 lactic acid bacteria strains according to the invention.

In Vitro Experiments

Hvdrolysis of the different lactic acid bacteria cell walls by mutanolvsin

Cell walls were prepared from lactic acid bacteria cultures in stationary phase. lhe

bacterial cells were broken in a2 French press. This preparation was treated with sodium

20 dodecyl sulfate detergent and with trypsin to obtain a crude extract of deproteinated cell

walls. The cell wall peptidoglycan from the lactic acid bacteria was then digested with

mutanolysin from Streptomyces globisporus (Si gma-Aldrich, St. Lows, MO). Peprtidoglycan

(5-10 mg/ml) was incubated with 0.1 to 0.25 mg of mutanolysin at 37°C in phosphate buifter,

pH 5.8, for 24 hours. The resulting hydrolysate was separated by centrifugation, using
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centrifugal concentrators (Pall Filtron Microsep™, Northborough, MA) and a membrane with
2 cutoff of 10kDa to separate the low molecular weight molecules from the remaining higher
molecular weight materal,

The bacteria tested were Lactobacillus gasseri 9221, Lactobacillus acidophilus 9223,
Lactobacillus acidophilus 9173, Lactobacillus helveticus 9343, Streptococcus thermophilus

9340 and Streptococcus thermophilus 10090,

The cell walls of five of the bacteria tested were partially hydrolyzed by mutanolysin,
allowing the recovery of a soluble fraction containing muramylpeptides and an insoluble
fractjon resistant to the action of mutanolysin.

Only the cell walls of Lactobacillus gasseri 9221 (CNCM I-2131, deposited ol

24/2/99) was not hydrolyzed by mutanolysin and did not liberate muramylpeptides.

Induction bv lactic acid bacteria of the production of superoxide anion and cvtokines in
human _monocytes

Monocytes were isolated from healthy human adults, Erythrocytes were sedimented
with high molecular weight dextran. Mononuclear cells were separated from neutrophils by
Histopaque gradient (Sigma-Aldrich). Monpnuclear cells, which contained both monocytes
and lymphocytes, were cultivated at a density of 1.5 x 10° cells/ml, which corresponds to
approximately 0.5 x 10° monocytes/ml, in a2 modified Earle’s salt solution medium, 1In an
incubator at 37°C, with 5% CO,. In the experiments designed to measure the production of
TNF« by monocytes, the monocytes ware cultivated in presence of 0.2% heat-inactivated
(56°C, 30 min.) Type AB human serum.

The bact;eria Lactobacillus gasseri 9221, Lactobacillus acidophilus 9223,
Lacrobacillus acidoﬁhilw 9173, Lactobacillus helveticus 9343, Streptococcus thermophilus

9340 and Streptococcus thermophilus 10090. The pellets of lactic acid bacteria were put 1n
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suspension to obtain a concentration of bacterial proteins of 1 mg/ml (determined by the
Lowry protein assay). Diluted suspensions containing from 0.1 to 300 ng/m! of bactenal

proteins were tested.

The production of superoxide anion (O,) by monocytes was measured DY the
cytochrome ¢ method, afier having activated the monocytes with phorbol myristate acetate
(PMA) for 40 min at 37°C in an incubator with 5% CO,. The reduction of cytochrome by the
superoxide anion was measured spectrophotometrically at 550 nm. ‘The extinction coefiicient
of 0.021 uM™" was used to calculate the quantity of superoxide anion produced.

Cytokine production was measured by ELISA (Enzyme Link Immunosorbent Assay)
on samples of the monocyte culture medium. ELISA kits for IL-1p (BioSource International,
Carmarillo, CA) and TNFe (Genzyme Diagnostics, Cambridge, MA) were used.

Figure 1 shows that Lactobacillus acidoplhilus 9223. Lactobacillus acidophilus 9173,
Lactobacillus helveticus 9343, Streprococcus thermophilus 9340, and Streptococcus
thermophilus 10090 were capable of strongly activating human monocytes to induce
production of superoxide anion and IL-1 B. In contrast, Lactobacillus gassert 9221, whose
cell wall is insensitive to the action of mutanolysin, mnduced only a weak actlvity in human
monocytes. Figure 2 shows that the production of IL-1P and TNFa were closely correlated
R*=0.95).

In Vivo Experiments

Sleep improving activity of lactic acid bacteria cell walls in rabbits

Sleep experiments were done with rabbits using one of the lactic acid bactena strains,
Lactobacillus acidophilus 9223, that gave 2 positive response 11l the in vitro test, and one
strain, Lactobacillus gasseri 9221, that was negative in the in vifro test. Cell walls of the

bacteria tested were administered by intravenous injection.
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The test animals were adult male New Zealand white rabbits (Myrtle Rabbitery,
Thorupson Station, TN) weighing between 3.5 and 4.5 kg.

The rabbits were operated on to implant a system of recording of their
electroencephalograms (EEG). The system allowed animals to move without constraint, On
separate days, each animal received either the vehicle or one of the substances to be tested.
Therefore, each animal served as its own control. The marginal ear vein was used for the
\ntravenous injection. The volume of injection was 0.1 ml/keg.

The recordings were interpreted and classified according to three states of
wakefulness: awakening phase, NREM phase (low frequency electroencephalogram, hagh
amplitude electroencephalogram, and no body movement which charactenizes deep, heavy

sieep), and REM phase (high frequency electroencephalogram, low amplitude

electroencephalo gfam _and occasional body movements that characterize paradoxal sleep).
The length of every phase was expressed as a percentage in the recorded time per hous.

Figure 3 shows that the cell walls of Lactobacillus acidophilus 9223 administered at
doses of 0.1 mg/kg and 1.0 mg/kg influenced sleep by increasing the NREM phase and by
decreasing the REM phase. The increase of the NREM phase started during the second hour
after injection and persisted throughout the test. In contrast, k¥ igure 4 shows that the cell
walls of Lactobacillus gasseri 9221 did not have a significant effect on sleep.

Therapeutic Administration

The subject matter of this invention is effectively administered to mammals, including
humans, orally. Effective amounts will vary dramatically, depending on the individual, the
state or condition of the individual, the desired result, etc, Oral administration 1s effective 1o
mammals. including humans, because digestion of the lactic acid bactenal cell walls by

muramidase-type enzymes naturally occurs throughout the digestive tract, beginning in the

-10 -
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oral cavity, and continuing through the stomach and intestines. Alternatively, pre-digested
muramylpeptides may be administered orally, by injection, or by suppository. The injection
may be either IV or IM. Preferably, for ease of admunistration and for patient comfort,
administration is by an oral route.

The active agent, muramylpeptides, are water soluble. Lactic acid bactena, if
administered as such, may be provided in any pharmaceutically acceptable camrer, and are
preferably provided as an element or additive to a food product, preferably including milk or
fermented milk products. In one preferred embodiment, the lactic acid bacteria or pre- '
digested muramylpeptides are provided in a yogurt product, The yogurt may be flavored or
unflavored, and the nature of the yogurt itself, save for_the active agent provided herein, does
not constitute an aspect of the invention. Lactic acid bacteria are advantageously orally
administered in an amount ranging from 1 milligram - 1 gram/kilogram of body weight per
day. Sleep impfovement is a complicated mechamsm, and the condition of the éubj ect being
treated will enormously impact the effective dosage. The vehicle for administration, if the
administration is oral, is substantially unlimited prowfided it does not contain
muramylpeptide-digesting enzymes, or otherwise does not block the activaty of the active
apent of this invention in stimulating superoxide amon production by monocytes, as well as
cytokine production.

As another method of determining effective amounts, an effective dosage of a 1
mg/ml lactic acid bacteria protein suspension will range from between 0.01 - 100 ml/kg.

This invention has been described generically, and by reference to specific
embodiments. Examples are not intended to be, and should not be construed as limiting,
unless specifically so indicated. Alternatives will occur to those of ordinary skiﬁ 1n the art,

particularly with respect to the identification of non-pathogenic lactic acid bactena, vehicle or

-11 -
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carTier, concentration or suspension, or other aspects of preparation. These alternatives

remain within the scope of ine invention, unless excluded by the recitation of the claims set

forth below.

-12-
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FORMULE INTERNATIONALE

I-EESTINATAIRE ; —__] RECEPISSE EN caAs DE DEPOT INITIAL,
délivrs en vaertu de la rvégle 7.1 pazr
COMPAGNIE GERVAIS DANONE  1'AUTORITE DE DEPOT INTERNATIONALE
BP 63 - 126 rue Jules Guesde idenczifise au bas de catte page
92302 Levallois-Perret

|__ NOM ET ADRESSE _l

DU DEPOSANT

I.  IDENTIFIGATION DU MICRO-ORGANISME

Référence d'identificarion donunde pazr le Numéro d'ordre attribué par
DEPOSANT - 1'AUTORITE DE DEPOT INTERNATIONALE
DN-112001 | - 2273

I1. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSEE

&

Le micro-organisme identifid sous chiffre 1 &6tait accompagné :

[::] d'une deseription scientiiique

[::] d'upne désignation taxonomique proposée

(Cocher cs qui convient)

111. RECEPTION ET ACCEPTATION
W A T—

La présente aucorité de dépdL incernationale acceple le micro=organieme identifisd souz
chiffre 1, qu’elle a regu le 03 AQUT 1999 (dpte du dépdt inicial) ;

IV. RECEPTION D'UNE REQUETE ER CONVERSION

La présente autorité de dépot internationale a recu le micro=organisme identifid sous
 chiffre 1 le (date du dapsc aniclal)

er a recu une raquéte en conversion du dépdr imirtial en dépoOk confozrme au Traicvé de

Budapest le (date de réception ds la requére en conversion)

v. AUTORITE DE DEPOT INTERNATIONALE

w——_n———_

| R .
Nom : Signature{(s) de la (des) peraonne(s)
CNCM cc:pétente(a) pour repréazntar l'autoricé
Collection Natlonale . de dépdét imntegnatlonale ou de l'{des)
de Cultures de Microorganismaes employé(s) aurarisé&(z) : Simona OZDEN
Diraclepgce (a TNCM
| Adrense INSTITUT PASTEUR .
28, Rue du Docteur Roux iéﬂu
F.75724 PARIS CEDEX 15 | Dare : Paris, e 24 septemb

1 En cas d'application de la zagle 6,4,d}), catte daty ¢vt la dare 3 laquelle le =svarur
d'avcoricd de dépdv internationale a &€té acquia.
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INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES
AUX FINS DE LA PROCEDURE EN MATIERE DE BREVETS

FORMULE INTERNATIORALE

rl;ESTINATAIRE : —\ RECEP1ISSE EN CAS DE DEPOT INITIAL,
‘ d&1ivrd en vertu de la ragle 7.1 par
COMPAGNIE GERVAIS DANONE  1'AUTORITE DE DEFOT INTERNATIONALE
BP 63 - 128 rue Jules Guesde idanrifiée au baa de cerrte page
92302 Levallois-Perret

| NOM ET ADRESSE I

DU DEPOSANI

L. TDENTIFIGATION DU MICRO-ORGANISME

Neférence d’identificarion donnés par le Numére d'ardre attribué par
DEPOSANT . 1'AUTORITE DE DEPOT INTERNATIONALE :

DN-112089 | - 2274

11. DESCRIPTION SCIENTIFIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSEE

Le micro-organisme identifié sousz chiffre 1 #tait accoupagné : |

@ d’une dezeriprtion sciencifique

l::] d'une désignation taxonomique propoade

(Cocher e¢¢ gqui convient)

TI1. RECEPTION ET ACCEPTATION

. présente autoritd de dépAr internaticnale accepte la micro-organisme idantifié sous
cehiffre I, qu'alle a ragu le 03 AQUT 1999 (dare du dépdét inicial) 1

1V. ~RECEPTION D’*UNE REQUETE EN CONVERSION

U

La présente aureriré de d&pot ipcernacionale 8 recu lLe micre-organisme identifié sous

chiffre I le (dave du dépdt inictial)
et a recuy une requére en conversion du dépdt inirial en dépdt conforme au Traicé de |
Budapesgst ls ~ (date de Téception de la requete €D conversion)

V. AUTORITE DE DEPOT INTERNATIONALE

o W“_‘__-__ —— b epp—— ety

Nom CNC Signarure(s) de la (des) personne(s)
. compétente(s) pour représenter l’mutorité
Collection Nationale de dépar intaerngticinale ou de )l'(des)

de Cultures de Microarganismes employd(s) aurvorisé(a) : Simona EN

Direcipurde/la ON

Adresse : INSTITUT PASTEUR

28. Rue du Docteur Roux
F-75724 PARIS CEDEX 15 Date Paris, le 24 septemnbra 1559

1 En c33 d'spplication de la régle 6.4.d), cetta date ¢st la daca 3 laquelle le 3tatut
d'autoricéd de d6p8r incernstionals a 6t8 acgquis.
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WO 01/45722 INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES

AUY FINS DE LA PROCEDURE EN MATIERE DE BREVETS

FORMULE INTERNATIONALE

[d;ESTIHAT&IRE - ‘ RECEPISSE EN CAS PE DEPOT INITIAL,
délivré en vertu de la réagle 7.1 par

COMPAGNIE GERVAIS DANONE 1'AUTORITE DE DEPOT INTERNATIONALE
BP 63 - 126 rue Jules Guesde identifié¢e an bas da cetta page
92302 Levallois-Perret

L_ NOM ET ADRESSE ‘

DU DEPOSANT

1. IDENTIYICATION DU MICRO-ORGANISME

Référence d'idencificarion donnae par le Numdro d'ordre attribudé par

DEPOSANT 1'AUTORITE DE DEPQT INTERNATIONALE :
DN-118028 | - 2275

IX. DESCRIPTION SCIENTIFIQUE ET/OQOU DESIGNATION TAXONOMIQUE PROQPOSEE

Le micro-organieme idencifid® sous chiffre 1 &cait accompagné 1

[::] d’une désignation rtaxonomique propose

d'une description scienrifique

(Cocher ce quil cenvient)

III. RECEPTION ET ACCEPTATION

La présente autorité de dépdt internztidonale acceprte le micro-organisme identifié sous
chiffre I, qu'elle a zecu le 03 AQUT 1999 (date du d8pot initial)l

1V. RECEPTION D'UNE REQUETE EN CONVERSION

| La présente autorité de dépdL internationsle a regu le microu-orginisme identifid souvs

chiffre 1 1l¢ (date du dépdr inicial)
er a recu une requére en canversion du dépdt 1lnitial en dépdt conforme au Traité de
Budapest le (date de réception de la requéte en conversion)

V. AUTORITE DE DEPOT INTERNATLONALE

] Nom : CNCM | | Signature(a) de la -(des) perzonne(s)

compétente(s) pour représenter l’autorité
Collection Nationale de d4&pdt intcznationale ou ds 1'(des)

| :
de Cultures de Microorganismes emplayvé{z) autorisé(s) : SimenaDZDEN
‘ Directeyr de la CNCM

| Adresse : INSTITUT PASTEUR , é}v
2B, Rua du Docteur Roux : ’%
‘ F-75724 PARIS CEDEX 15 Date :  Paris, le 24 septembre 1999

Il En cas d’appliestion de 1la zdgle 6.6.4), cahte dava a3zt 1l date & laquelle le statut
d’sutorité de dépér incernationale » 8td acquis.
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CLAIMS

1. A method of improving the quality of sieep in a marmmal, COmPprising
administering thereto an effective amount of a non-pathogenic lactic acid bacterna.

%  The method of Claim 1, wherein the cell walls of the lactic acid bacteria are

sensitive {o the action of muramidase enzymes.

2 The method of Claim 1, wherein the cell walls of said non-patho genic lactic acid
bacteria are hydrolyzed by mutanolysin to provide a soluble fraction containing

muramylpeptides.

4. The method of Claim 1, wherein said method induces the production of superoxide
anions by monocytes of said mammal.
5 The method of Claim 1, wherein said mammal 1s a human.

6. A method of promoting non-rapid eye movement sleep phase in a mammal,

comprising administering to said marnmal an effective amount of non-pathogenic lactic acid

bactena.

7 A method of activating mammalian monocytes to produce at least one of
superoxide anion, IL-1P or TNFa by administering thereto an effective amount of non-
pathogenic lactic acid bacterna.

3. A method of promoting non-rapid eye movement si€ep phase in a marmumal,
comprising administering an effective amount of non-pathogenic lactic acid bactenal cell

walls.

0 The method of Claim 8, wherein said cell wall protein 1s in the form of 2

muramylpeptides.

10. The method of one of Claims 1, 6, 7 or &, wherein said non-pathogenic lactic acid

bacteria are one of the genus Lactococcus, Lactobacillus, Streptococcus and Bifidobacterium.

_13_
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11. The method of Claim 1, wherein said non-pathogenic lactic acid bactera 1s

' gelected from the group consisting of Lactobacillus helveticus, Lactobacilius delbrueckii

and Streptococcus thermophilus.

12. The method of Claim 11, wherein said lactic acid bacteria is selected from the
group consisting of CNCM [-2274, CNCM 1-2132. CNCM 1-2275, CNCM 1I-1520, CNCM

1-2272 and mixtures thereof.

13. The method of Claim 1, wherein said lactic acid bacteria is provided as a
constituent of an orally consumable food product,

14. A food product orally ingestible by 2 mammal, wherein sald food product
comprises an amount of non-pathogenic lactic acid bacteria in an amount effective 1n
promoting non-rapid eye movement sleep phase.

15. The food product of Claim 14, wherein said productis a milk product.

16. The food product of Claim 15, wherein said milk product 1s a fermented milk
product.

17. The food product of Claim 16, wherein said milk product is a yogurt.

18. A composition for improving the quality of sleep comprising a non-pathogenic
lactic acid bacteria in an amount effective for promoting non-rapid eye movement sleep phase
and a pharmaceutically acceptable carmer.

19, The composition according to Claim 18, wheremn the cell walls of the lactic acid

hacteria are sensitive to the action of muramidase enzymes.
20. The composition according to Claim 18, wherem said non-pathogenic lacuc acid
bacteria is selected from the group consisting of CNCM 1-2274, CNCM 1-2273, CNCM

[-2132. CNCM 1-2275, CNCM 1I-1520 and CNCM I-2272.
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21. A composition of matter comprising a biologically pure bacterial strain

selected from the group consisting of CNCM 1-2274, CNCM 1-2273, CNCM 1-2132, CNCM

1-2275, CNCM 1I-1520 and CNCM I-2272.

-15-
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Figure 1: Concentruion of superoxids union (O.) und [L-1P meusured in the monacyte culture supsrnatant afier 13 to 24 hr ot:
contacl between monocyies and baclerial cells. Thess resulls were oblained wilh bacterial suspensions 3l 3 concentraion of 0.5 D2

of bacterial protein/ml [or Lhe production of superoxide, and at 50 ng bacierial protein/ml for the preduction of IL-1.
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FIGURE 2

e o o ST Tttt e e !
' | - v =S+ TSR !
‘ - = . O55 :
‘ICCDD-'- R . ® & | ‘
-? R : :
G o= | f ?
. E TP y :
? 8 &xn - | !
=B L - e ' ; |
: o : :
4 o * -
_: = L 11) l | ,
‘ L. -
l
= 2D - | ;
-: | * ; .
F 0 :
!

i » 10 mooe Cave Veas Cens! aX0
' IL-1 beta (pgimi)

Figure 2: Correlagon bcl:\veen the concenuadons of [L-1p and of TNFa measured in culture supernawnts after 16 hows of contact
between monocytes and bacterial cells. (Resulls from 3 independent expeniments, )
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1.0 mg/kg of cell walls of Lacrobacill
walls.
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