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Title: "“Probiotic bacteria having antioxidant activity
and use thereof”.

- DESCRIPTION

The present invention relates to a composition having
antioxidant activity. Furthermore, the present
invention relates to  probiotic bacteria having
antioxidant activity and the use thereof.

It is well known that all forms of life maintain a
reducing environment within their cells. Any alteration
in the redox state may causé toxiq effects due to the
production, and subsequent accumulation, of peroxides
and free radicals. It is solely the excess thereof
which is implicated in the oxidative stress that seems
to be associated with many humén pathologies, such as:
atherosclerosis, arterial hypertension, Parkinson’s
disease, Alzheimer'’s disease, diabetes mellitus,
colitis, rheumatoid arthritis.

In physiological conditions, an equilibrium exists
between the levels of free radicals produced during
normal cell metabolism and the levels of endogenous
antioxidants, which are capable of protecting tissues
from oxidative damage. The breaking of this
equilibrium, due both to an increase in the production

of radicals and a decrease in the levels of
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antioxidaﬁts, produces as a consequence the beginning
of alterations in the structure and function of our
cells. A cell physiologiéally possesses the capacity to
perform antioxidant and hence protective action against
free radicals thanks to the presence of specific
defence mechanisms, both of an enzymatic and non-
enzymatic nature.

Even though our cells possess a defence capacity, many
factors of our everyday life contribute to diminishing
it.

It is well-known, for example, that tobacco smoke and
the intake of alcohol and drugs, as well as an
excessive uncontrolled exposure to ionizing radiation
can contribute to reducing the defence capacity of
cells.

Moreover, the pace of everyday life, combined with an
unbalaﬁced diet containing little fruit, vegetables and
fish, certainly does not enable our body to receive
adequate supplementation of vitamins, minerals and
trace elements having high antioxidant activity.
Therefore, it is necessary to supplement the diet with
a quantity of specific antioxidant substances that are
really able to perform an antioxidant activity inside
the human body.

In particular, it is necessary to have a composition
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which, once introduced into the body, is capable of
supplementing the quantity of antioxidant substances
normally present in the body, in such a way as to
contribute to reducing oxidative stress.

Finally, it is necessary to have a composition which is
effectively capable of maintaining antioxidant defences
‘high after o#idative stress has Dbeen induced by
external factors, for example after the intake of
drugs.

Therefore, the subject matter of the present invention
is a composition having the characteristics set forth
in the appended claim.

The subject matter of the present invention further
relates to the use of said composition, as set forth in
the appended claim.

Other preferred embodiments of the present invention
are described below in the description and will be
claimed in the appended dependént claims.

Figure 1 refers to a histogram that shows the values of
total antioxidant activity (TAZA) with respect to:

- C (control sample under baseline conditions),

- T2 (control sample treated with the probiotic
bacteria of the present invention at the dose of
10%/day under baseline conditions),

- C+DOX (control sample treated with Doxorubicin),
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- T1+DOX (sample treated with the probiotic bacteria
of the present invention at the dose of 10°/day and

Doxorubicin),

T2+DOX (sample treated with the probiotic bacteria
of the present invention at the dose of 10%/day and

Doxorubicin), and

T3+DOX (sample treated with the probiotic bacteria
of the present invention at the dose of 10'/day and
Doxorubicin) .

Figure 2 vrefers to a histogram which shows the
concentration values of plasma Glutathione (the
antioxidant. form of Glutathione is referred to as
reduced Glutathione, GSH) , as an evaluation of
antioxidant capacity, with respect to:

- C (control sample under baseline conditions),

- T2 (control sample treated with the probiotic
bacteria of the present invention at the dose of
10%/day under baseline conditions),

- C+DOX (sample treated withIDoxorubicin),

- T1+DOX (sample treated with the probiotic bacteria
of the. present invention at the dose of log/day and

Doxorubicin),

T2+DOX (sample treated with the probiotic bacteria
of the present invention at the dose of 10%/day and

Doxorubicin), and
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- T3+bOX (sample treated with the probiotic bacteria
of the present invention at the dose of 10’/day and
Doxorubicin) .

Table 1 shows, by way of example, a group of
microorganisms that have wvalid application in the
context of the present invention.

The Applicant conducted intense research activity,
after which it found that the bacterial strains
belonging to a species selected from the group
comprising Lactobacillus acidophilus, Lactobacillus
brevis and Bifidobacterium lactis show a significant
antioxidant activity,'thanks to which it is possible to
ugse the selected strains in a composition for use as a
medication to reduce oxidative stress.

Advantageously, the composition of the present
invention has application in cases 1in which the
oxidative stress is induced as a result of the intake
of drugs by a subject who 1s wundergoing medical
treatments.

In a preferred embodiment, the composition of the
present invention can comprisé a mixture of strains
which contain one or more bacterial strains belonging
to the species Lactobacillus acidophilus, for example
two or three strains; one or more bacterial strains

belonging to the species Lactobacillus brevis, for
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example two or three strains; and one or more bacterial
strains Dbelonging to the species Bifidobacterium
lactis, for example two or three strains.

In a preferred embodiment, the composition of the
present invention comprises a mixture containing at
leaét one strain selected from the group comprising:

- Bifidobacterium lactis BS 05 (ID 1666) deposited
by Probiotical SpA, Novara (Italy) with the DSMZ in
Germany on 13.10.2009 and having the deposit number DSM
23032, and/or

- Lactobacillus acidophilus LA 06 (ID 1683)
deposited by Probiotical SpA Novara (Italy) with the
DSMZ in Germany on 13.10.2009 and having the deposgit
number DSM 23033, and/or

- Lactobacillus brevis LBR01 (ID 1685) deposited by
Probiotical S8SpA, Novara (Italy) with the DSMZ in
Germany on 13.10.2009Iand having the deposit number DSM
23034.

Advantageously, the mixture of bacterial strains
consists of Bifidobacterium lactis BS 05 (ID 1666) DSM
23032, Lactobacillﬁs acidophilus LA 06 (ID 1683) DSM
23033 and Lactobacillus brevis LBR01 (ID 1685) DSM
23034.

In the context of the present invention, the bacterial

strains can be in the form of live bacteria or dead
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bacteria or cellular components thereof, cell extracts
and/or inactivated, lysed or permeabilized bacteria.
The composition of the present invention can be a food
gomposition, for example a symbiotic composition, or
else a supplement or a pharmaceutical composition.

In a preferred embodiment, the cohposition can further
comprise one or more Dbacterial strains among those
listed in Table 2.

Preferably, the composition can moreover comprise from
one to gix strains, even more preferably from one to
three strains selected from among those listed in Table
2.

Particularly preferred strains are selected from among
those listed in Table 2, identified with the number
present in the column on the left: No. 5, No. 20, No.
42, No. 49, No. 80, No. 81, No. 92, No. 983, No. 99, No.
100, and No. 101.

Strains No. 99, No. 100, and No. 101 are particularly
preferred since they are endowed with a marked
antioxidant activity.

Strains No. 5 and No. 20 are also endowed with anti-
inflammatory properties, among other things.

Strains No. 42, No. 80 and No. 81 are also capable of
combating infections, e.g. intestinal yeast infections,

including Candida infections.
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Strain No. 49 is also capable of producing folates in
the intestine.

Strains No. 5, No. 92 and No. 93 are also capable of
antagonizing intestinal E. coli.

All of the strains described and/or claimed in the
present patent application have been deposited in
accordance with the Budapest Treaty and are made
accessible to the public, on reguest, by the competent
Depositing Authority.

Advantageously, the composition of the present
invention can comprise elements or substances with
antioxidant activity, such as, for example, selenium,
zinc, magnesium, manganese, glutathione, superoxide
dismutase (SOD), wvitamin C, vitamin E, beta-carotene,
carotenoids, riboflavin, taurine, L-carnosine,
astaxanthin, 1lycopene, tomato seed oil, quercetin,
tyrosol, resveratrol, hydroxytyrosol, oleuropein,

lutein, spirulin, capsaicin, propolis, ginseng, ginkgo

biloba, coenzyme Q1o alpha-lipoic acid, w-3
unsaturated fatty acids, e.g. docosahexaenoic acid
(DHA) and eicosapentaenoic acid (EPA), berry extracts

such as bilberry, cranberry, currant and grape seed
extracts, green tea extract, cactus, artichoke, papaya,
melon, apple, hop, camellia, red clover, elderberry,

rosemary, cocoa, olive leaf, pine bark and oyster
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extracts and other plant extracts containing
polyphenols in a quantity greater than 1% by weight.
Advantageously, said extracts may have previously
undergone at least one fermentation step. In a
pfeferred embodiment of the present invention,
fermented papaya is used. Fermented papaya is produced
and extracted from papaya fruits and from several
tropical herbs following fermentation by yeast
(preferably Saccharomyces) and bacteria. Fermented
papaya enhances the activity of the strains of the
present invention, not only as regards antioxidant
activity, but also as regards the reduction in free
radicals, inhibition of | lipid peroxidation,
reinforcement of the immune system, alkalinizing
properties, and chelation of transition metals both in
in wvitro and in vivo experimental systems with
consequent antiseptic action against microorganisms
responsible for intestinal infections.

Said elements or substances with antioxidant activity
as described above are added in a quantity by weight
comprised from 0.0001% to 30% relative to the weight of
the final composition, depending on the concentration
of the substances with antioxidant activity and/or the
recommended daily allowance (RDA), where defined.

Selenium can be present in the form of sodium selenate,
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sodium selenite and sodium acid selenite, as well as in
.the form of microorganisms, for example selenium-
enriched yeast, in a gquantity by weight comprised from
0.0005% to 0.005% relative to the weight of the final
composition, 1in any case sufficient to contribute a
quantity of selenium preferably comprised from 10 ug to
150 ng.

In a preferred embodiment, the composition of the
present invention further comprises one or more
bacterial strains capable of internalizing the
selenium.

Strains that have application in particular are the
strains deposited by the company BIOMAN S.r.l., Via
Alfieri 18, 10100 Turin, namely: Lactobacillus buchneri
LB26BM, deposited with the DSMZ on 05/04/2004 and
having the deposiﬁ number DSM 16341; Lactobacillus
ferintoshensis LB6BM, deposited with the DSMZ on
17/01/2004 and having the deposit number DSM 16144;
Lactobacillus reuteri LB2BM, deposited with the DSMZ on
17/01/2004 and having the deposit number DSM 16143, in
association with the strains with antioxidant activity
of the present invention.

Said strains, in fact, are capable of accumulating
ingide cells large gquantities of selenium, especially

in organic form, if grown in the presence of a suitable
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source of selenium in the culture medium.
Glutathione is a strong antioxidant, surely one of the
most important among those that the body is capable of
producing. It has considerable action both against free
radicals and molecules such as hydrogen peroxide,
nitrites, nitrates, benzoates and others. It performs
an important action in red blood cells, protecting said
cells from dangerous oxidative stress which would cause
haemolysis. In particular, the antioxidant form is
referred to as reduced glutathione (or GSH).
In a preferred embodiment, the composition comprises
glutathione in reduced form and selenium in a gquantity
by weight comprised from 0.5% to 10%, relative to the
weight of the final composition.
Advantageously, since glutathione <can be partially
inactivated 1if taken orally, the composition can
. comprise the sulphur amino acid cysteine and/or N-
acetylcysteine and/or mixtures thereof.
In a preferred embodiment, use is made of tomato seed
o0il, as it is ©particularly rich in lycopene, a
carotenoid with marked antioxidant aétivity, in
association with the antioxidant strains of the present
invention.
In the composition of the present invention, the

mixture of bacterial strains is present in a gquantity
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comprised from 0.5 to 20% by weight, relative to the
total weight of the composition, preferably from 2.5 to

8

o\P

In a preferred embodiment, the composition can further
comprise at least one prebiotic fibre and/or

carbohydrates having a bifidogenic action, such as, for

example, inulin, fructo-oligosaccharides (FOS) ,
galacto- and trans-galactooligosaccharides (GOS and
TOS) , gluco-oligosaccharides (Gosa) , xylo-
oligosaccharides (X08), chitosan oligosaccharides
(cos), soy oligosaccharides (s08), igsomalto-
oligosaccharides (IMOS) , resistant starch, pectin,
psyllium, arabinogalactans, glucomannans,
galactomannans, xylans, lactosucrose, lactulose,

lactitol and various other types of gums, acacia,
carob, oat or bamboo fibre, citrus fibres and, in
general, fibres containing a soluble and an insoluble
portion, in a wvariable ratio to each other.

In a preferred embodiment of the invention, the
composition comprises at least one prebiotic £fibre
selected from among the above-mentioned ones and/or
suitable mixtures thereof in any relative percentage
whatsoever.

The quaﬁtity of the prebiotic fibres and/or of the

carbohydrates having bifidogenic action, if present in
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the composition, is comprised from 0 to 60% by weight,
preferably from 5 to 45% and even more preferably from
10 to 30%, relative to the total weight of the
composition. In this case the composition or supplement
has éymbiotic activity and functional properties.

Moreover, the internal part of the £food product or

supplement can also comprise other active ingredients

and/or components, such as vitamins, minerals,
bicactive peptides, substances having antioxidant,
hypocholesterolemizing, hypoglycemizing, anti-

inflammatory activity, anti-sweetening agents 1in a
quantity by weight generally comprised from 0.001% to
20% by weight, preferably from 0.01% to 5%, depending
in any case on the type of active component ahd the
recommended daily dose thereof, if defined, relative to
the total weight of the composition.

The food composition of the present invention, for
example a symbiotic composition, or else a supplement
or a pharmaceutical composition, i1s prepared using
techniques and apparatus known to a person skilled in
the art.

In a preferred embodiment, the composition contains
bacteria in a concentration comprised from 1x10° to
1x10*' CFU/g of mixture, preferably from 1x10° to 1x10*°

CFU/g of mixture.
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In a preferred embodiment, the composition contains
bacteria in a concentration comprised from 1x10° to
1x10** CFU/dose, preferably from 1x10° to 1x10*°
CFU/dose.

The dose can be comprised from 0.2 to 10 g, for example
it is 0.25 g, 1 g, 3 g, 5 gor 7 g.

The probiotic bacteria used in the present invention
can be in solid form, in particular in powder,
dehydrated powder or lyophilized form.

In a preferred embodiment, the mixture of bacterial
strains comprises at 1least one strain selected from
among Bifidobacterium lactis BS 05 {(ID 1666) DSM 23032,
Lactobacillus acidophilus LA 06 (ID 1683) DSM 23033 and
Lactobacillus brevis LBR01 (ID 1685) DSM 23034 in
microencapsulated form, i.e. said at least one strain
(or all three said bacterial strains) is coated with a
composition containing at least one lipid, preferably
of vegetable origin. The microencapsulated bacteria are
then added, using working methods known to a person
skilled in the art, to an oil-based ligquid composition
so as to give an oily suspension.

The above-mentioned bacteria which are added to the
oil-based liquid composition can bé in the form of
microencapsulated bacteria and/or “‘naked” non-

microencapsulated bacteria, or mixtures thereof.
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The bacteria selected from among Bifidobacterium lactis
BS 05 (ID 1666) DSM 23032, Lactobacillus acidophilus LA
06 (ID 1683) DSM 23033 and Lactobacillus brevis LBRO1
(ID 1685) DSM 23034, preferably in microencapsulated
form, can be microencapsulated by means of common
technologies known to a person skilled in the art. For
example, a fluid bed technique (e.g. top spray or
bottom spray) can be employed, in which coating
materials of a lipid nature can be.used.

In a preferred embodiment, saturated vegetable fats are
used having a melting point below 75°C, preferably
comprised from 45 to 65°C.

In a preferred embodiment, saturated vegetable fats
having a éertain degree of hydrophilicity can be used;
these can be selected from among mono- and di-
glycerides of saturated fatty acids, polyglycerols
esterified with saturated fatty acids and free
saturated fatty acids.

For example, polyglyceryl distearate (commercial name
Plurol Stearigque WL 1009), glyceryl palmitostearate
(commercial name Precirol Ato 5), saturated fatty acids
(commercial name Revel C) or hydrogenated wvegetable
fats of non-lauric origin can be used.

In a preferred embodiment, the ratio by weight between

lyophilized microorganism and the 1lipid coating
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material which coats it is 50:50 or 40:60.

In a first embodiment, two lipids selected between a
hydrogenated palm fat (Tm=60°C) and glycerol
dipalmitostearéte (Tm=57-60°C) are sprayed onto the
lyophilizate in succession, i.e. a double covering is
applied to the 1lyophilizate: the first with the
hydrogenated palm fat and the second with the glycerol
dipalmitostearate in a ratio of 3:1 to each other. A
double coating of the cells ensures better sealing of
the Dbacteria from the environment, producing a
continuous film without pores communicating with the
outsgide. However, this wrapper must open at the
intestinal level to release the bacteria and allow them
to colbnise. The gelected lipids are in fact resistant
to acid pH’s, so that the coating remains intact in the
stomach, but sensitive to even slightly basic pH’s, so
as to allow the formation of holes in the coating
during their passage through the intestine.

In a preferred embodiment, the composition of the
present invention is an oil-based composition
comprising lactic bacteria coated as mentiocned above.
Said composition is prepared according to techniques
known to a person skilled in the art.

In practical terms, a given quantity of o0il is

introduced into a container provided with stirring and
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heating means. Subsequently the coated probiotic
bacteria in solid form are gradually added under
stirring so as to avoid the formation of lumps and
agglomerates. Once the addition of bacteria has ended,
the oily suspension is maintained under stirring for a
time comprised froﬁ 1 to 30 minutes, if necessary with
slight heating to a temperature comprised from 25 to
40°C, preferably from 30 to 35°C.

The composition that is obtained is similar to an oily
suspension. The composition contains the bacteria in a
quantity less than or equal to 30% by weight, comprised
from 0.05 to 20% by weight, relative to the total
weight of the composition; preferably in a gquantity
comprised from 0.5 to 10%; even more preferably in a
quantity comprised from 1.5 to 5% by weight, relative
to the total weight of the composition.

The composition comprises at least one edible oil
suitable to be administered to subjects in paediatric
age, selected from the group comprising: olive oil,
maize oil, soybean oil, linseed oil, peanut o0il, sesame
0il, fish o0il and rice o0il and other seed oils among
which, in particular, tomato seed oil can be used.

Said oils can be wused individually or together in
suitable mixtures, in appropriate weighted ratios.

Advantageously, said oils are of biological grade and



WO 2012/123770

18

their preparation can include a refinement step and/or
a cold pressing step.

The composition comprises at least one o0il 1in a
quantity greater than or equal to 70% by weight,
relative to the total weight of the suspension,
preferably in a gquantity comprised from 75 to 95% by
weight, advantageously at least 90% by weight.
Advantageously, the composition contains only olive oil
or else olive ©il in a mixture with maize o0il and/or
soybean oil and/or linseed oil and/or tomato seed oil.
Advantageously, the olive o0il i1is extra-virgin and of
Bio grade.

In a preferred embodiment, the composition further
comprises at 1least one finely divided food compound
selected from the group comprising silica, silicon
dioxide, silica gel, colloidal silica, precipitated
silica, Syloid® 244, talc, magnesium silicate,
magnesium oxide, magnesium carbonate, calcium sgilicate,
lecithin, mono- or .di—glycerides such. as glyceryl
monostearate, glyceryl monooleate, plurol-oleic acid,
starch, modified starches, konjac gum, xanthan gum,
gellan gum and carrageenan.

Said material is present in a gquantity comprised from
0.1 to 15% by weight, relative to the total weight of

the composition, preferably fron1 1 to 5% by weight,

PCT/IB2011/000561
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relative to the total weight of the composition.

In this case the preparation procedure provides that,
to a given gquantity of oii, the finely divided food
material, for example silicon dioxide, is added under
stirring. Subseqguently, the oil containing said
material is heated under stirring at around 60°C until
complete dissolution.

Alternatively, the sgilicon dioxide can also be added
cold; however, solubilisation requires a longer time.
Subsequently, the composition is allowed to cool from
60°C to room temperature. Then the Ilyophilizate 1is
weighed and added to the suspension under stirring,
until completely and homogeneocusly dispersed. The
composition that is obtained is similar to an oily
suspension.

Examples of preferred compositions, in accordance with
the present invention, are shown in Table 3 (Examples
1-4).

Examples 1-4 are given solely by way of non-restrictive
example of the present invention and consider a wvolume
of oily suspension suitable for a treatment period
equal to 30 days. The viable count shown, expressed in
billions of living cells, thus refers to 30 doses. A
single dose 1is capable of providing, at the time of

manufacture, 1.5 billion/strain in examples 1 and 2 and
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2.5 billion/strain in examples 3 and 4.

The Applicant has found it possible to use different
volumes of oily suspension, for example 5 ml, suitable
for shorter treatment periods.

In a preferred embodiment, the oily suspension can
further comprise, in a gquantity comprised from 0.5 to
25% by weight, relative to the total weight of the
suspension, at least one prebiotic fibre and/or at
least one bifidogenic carbohydrate selected from among
inulin, fructo-oligosaccharides (FOS), galacto- and
trans-galacto-oligosaccharides (GOS and TOS), gluco-
oligosaccharides (GOSw), xylo-oligosaccharides (X0S),
chitosan oligosaccharides (COS), soy oligosaccharides
(S0S), isomalto-oligosaccharides (IMOS), maltodextrin,
resistant starch, pectin, psyllium, arabinogalactans,
glucomannans, galactomannans, xylans, lactosucrose,
lactulose, 1lactitol, acacia fibre, carcb fibre, oat
fibre, bamboco fibre and citrus fibre.

The prebiotic fibres and the carbohydrates have a dual
function. The first is that of performing a prebiotic
effect. The second is that of performing a
technological effect as a thickener and stabilizer.
Advantageously, said at 1least one fibre and said at
léast one carbohydrate are selected from among gluco-

oligosaccharides (GOSa), fructo-oligosaccharides (FOS),



WO 2012/123770 PCT/IB2011/000561
21

inulin and/or maltodextrin. The suspension contains
strains of microencapsulated microorganisms with at
least one 1lipid having a meiting point below 75°C,
preferably comprised from 45 to 65°C.

The suspension is indicated for use as a medication for
the treatment of intestinal disorders, such as, for
example, colic in paediatric subjects.

In another preferred embodiment, the composition of the
present invention 1is formulated in sachets. Table 4
shows examples 5-8.

In example 6, the strain Lactobacillus buchneri LB26BM
(DSM 16341) contains 50 ug/g of selenium accumulated
inside the cell prevalently in the form of selenium
methionine and selenium cysteine; therefore, 1 gram is
capable of providing 90% of the RDA of said element.

In example 7, the composition comprises 3 grams of
fermented papaya having action synergistic with the
strain B. lactis BS05 (DSM 23032).

Below i1g a description of the operating conditions for
cultivating the strains Bifidobacterium lactis BS 05
(ID 1666)_DSM 23032, Lactobacillus acidophilus LA 06
(ID 1683) DSM 23033 and Lactobacillus brevis LBRO1 (ID
1685) DSM 23034. The conditions are wvalid for all
strains unless otherwise indicated.

i) Medium used: TPY broth + Cys HC1 0.5 g/l for DSM
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23032, and Difco MRS ref. 288130 for DSM 23033 and DSM
23034.

ii) pH of the medium prior to sterilization: 7.10 for
DSM 23032 and 7.00 for DSM 23033 and DSM 23034.

iii) Sterilization: 15 minutes at 121°C.

iv) pH of the medium after sterilization: 6.60 for DSM
23032 and 6.50 for DSM 23033 and DSM 23034.

v) Relationship with oxygen: anaerobic species
obligatory for DSM 23032 and optional anaerobic or
microaerophilic species for DSM 23033 and DSM 23034.
vi) Incubation temperature: 37°C.

vii) Incubation time: 17 hours for DSM 23032 and 15
hourg for DSM 23033 and DSM 23034.

viii) Short-term storage temperature: 5°C.

ix) Transfer time: 2 days.

x) Long-term storage temperature: -25°C.

x1i) Conditions for testing wviability: growth in TPY
broth at 37°C overnight or until adegquate turbidity is
reached for DSM 23032 and growth in MRS broth at 37°C
overnight for DSM 23033 and DSM 23034.

xii) Description: rods of varying shapes, gram
positive, non-rapid formation of acidity, no spore
formation, anaerobic, degrades glucose exclusively and
in a characteristic manner via the fructose-6-phosphate

phosphoketolase route in the case of DSM 23032; rods
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with rounded ends, arranged singly or in chains, good
growth at 37°C and homofermentative metabolism
obligatory for DSM 23033, heterofermentative obligatory
for DSM 23034.

Experimental part

The Applicant carried out a large-scale screening of
numerous probiotic bacteria with the aim of identifying
one or more microorganisms endowed with antioxidant
activity.

‘The first screening activity was carried out through a
series of in wvitro tests. In particular, the total
antioxidant activity (TAA) both of whole cells and cell
extracts was evaluated.

In the case of whole cells, the potential antioxidant
activity was investigated by means of two tests:

- Autooxidation of ascorbic acid AA%

- Oxidation of linolenic acid LA%

Both tests quantify the ability of the Dbacterial
strain, used as whole cells, to protect ascorbic acid
or linolenic acid from oxidation.

In detail, the kinetics of the autcoxidation reaction
of ascorbic acid can be determined by
spectrophotometrically recording at 265 nm the presence

of dehydroascorbic acid, thus offering a measure of the

antioxidant power, assessed as the capacity to inhibit
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said autooxidation reaction.

A thiobarbituric acid assay was instead used to monitor

the capacity of the bacterial strains to inhibit the

peroxidation of 1linolenic acid. The oxidation of

linolenic acid causes, in fact, an autocatalytic chain

that leads to the formation of different radical

species. One of the products of decomposition of

radical species 1is malonaldehyde, which can be used as

an indicator of oxidative stress in the thiobarbituric

acid assay, since it is capable of reacting with said
~acid to form a red chromogenic complex which can be

spectrophotometrically determined at 534 nm.

The research work conducted on cell extracts instead

included the following tests:

- Trolox Equivalence Antioxidant Capacity (TEAC) %

- Glutathione (GSH) nmoles/mg

- Superoxide dismutase (SOD) U/mg

The first test is based on the reaction of antioxidant

molecules with the cationic radical ABTSe+ (2,2'-

Azinobis (3-ethylbenzothiazoline-6-sulfonate)).

This radical can be reduced, with a conseguent loss of

absorbance, from an antioxidant whose scavenger

capacity can be spectrophotometrically measured at 734

nm. The test is performed at 37°C and the results are

obtained by comparison with Trolox' (synthetic
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antioxidant, a hydrophilous vitamin E analogue), so as
to define the millimolar concentration of a Trolox
solution which has an antioxidant capacity equivalent
to that of a 1 mM solution of the substance under
analysis (TEAC).

The second and the third test measure the concentration
of reduced glutéthione (GSH) and of the enzyme
superoxide dismutase (SOD) that the single bacterial
gstrain is capable of producing. Both molecules are
known to have antioxidant activity.

The activity of superoxide dismutase (SOD) is
determined by means of the spectrophotometric method,
exploiting the principle of enzyme inhibition of the
oxidation of epinephrine (4-[l1-hydroxy-2-{methylamino) -
ethyl] -1,2- benzenediol). Oxidation by 02 occurs at an

alkaline pH with the production of superoxide anions

(02-) which, by accumulating in the solution, promote
the conversion of epinephrine to adrenochrome (3-
hydroxy-1l-methyl-5,6-indolindion), a coloured compound

which allows the course o©f the reaction to be
monitored, based on a measurement of absorbance.

The presence of superoxide dismutase (SOD) removes O2-
ions and reduces the speed of formation and the
quantity of adrenochrome. The percentage of inhibition

of oxidation 1is a hyperbolic function of the SOD
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concentration.
A guantitative analysis of glutathione can be performed
using a spectrophotometric method that relies on

Ellman’'s enzymatic reaction: the sulphidrilic group of

glutathione (GSH) reacts with 5,5’ -dithiobis-2-
nitrobenzoic acid (DTNB), forming a vyellow-coloured
compound.: 5-thio-2-nitrobenzoic acid (TNB) .
Simultaneously, the oxidized glutathione isg again

reduced by glutathione reductase, leading to further
formation of TNB. The rate of formation of TNB is
directly proportional to the total GSH concentration,
expressed as nanomoles per mg of protein present in the
cell extract.

The results are shown in Table 1.

From Table 1 it may be inferred that "the strains
possess a significant antioxidant activity, observed
both for whole cells and cell extracts.

Subsequently, to confirm the antioxidant activity of
the strains of the present invention also in an in wvivo
model, the Applicant conducted an animal study.

In particular, the study was conducted on a sample
population of 48 healthy adult Wistar rats (Harlan,
Milano, Italy), which were fed a standard diet for 7
days.

Subsequently, the 48 rats were divided into the
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following groups:

- Group C: control group comprising 20 rats fed only
the standard diet, without probiotics, for 18 days.

- Group T1l: study group comprising 7 rats fed a
diet, for‘ 18 days, supplemented with a mixture of
bacteria containing the strains Bifidobacterium lactis
BS 05 (ID 1666) DSM 23032, Lactobacillus acidophilus LA
06 (ID 1683) DSM 23033 and Lactobacillus brevis LBRO1l
(ID 1685) DSM 23034 in a weighted ratio of 1:1:1
(hereinafter indicated as M for the sake of brevity) at
a concentration of 1x10° CFU/day. In detail, the
aforesaid probiotic strains were mixed with the feed of
the rats in a congentration such that a total of 1x10°
CFU was present in the average quantity consumed daily
by a single animal.

- Group T2: study group comprising 14 rats fed a
diet supplemented with M mixture, as described above,
at a concentration of 1x10® CFU/day for 18 days.

- Group T3: study group comprising 7 rats fed a diet
supplemented with M mixture, as described above, at a
concentration of 1x10’ CFU/day for 18 days.

At the end of the 18 days the rats in group C and group
T2 were divided into two subgroups of respectively 10
and 7 rats each: one subgroup (Cf and T2f) was injected

with a saline solution and the other with a solution of
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Doxorubicin (abbreviated DOX), an antineoplastic drug
with pro-oxidative activity which 1is capable of
inducing strong oxidative stress, at a dose of 20 ng/g
Qf body weight (CDOX and T2DOX). All rats of groups T1
and T3 were injected with the same dose of Doxorubicin
(T1DOX and T3DOX) .

The rats were then sacrificed within 24 hours after
injeetion of the saline solution or DOX. Plasma samples
were then taken in order to quantify the total
antioxidant activity (TAA) in vitro and the levels of
glutathione in reduced form (GSH) (Figures 1 and 2).
Comparing CDOX and T1DOX, T2DOX and T3DOX enables us to
evaluate a possible protection on the part of the
mixture of probiotics against the oxidative stress
induced by Doxorubicin, also revealing a possible dose-
response relationship according to the number of viable
cells administered.

The comparison between Cf and T2f serves to reveal a
possible increase in antioxidant activity induced by
the probiotic strains under physiological conditions,
in the absence, therefore, of the oxidative stress
induced by the Doxorubicin.

In Fig. 1 and 2 (total antioxidant activity, TAA and
plasma glutathione, respectively) the effect of the

treatment with probiotics in the case of oxidative
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stress (differences between the control group CDOX and
the groups T1DOX, T2DOX and T3DOX) were evaluated by
means of ANOVA statistical analysis, comparing all the
rats that had received the DOX. The effects of the
administration of Doxorubicin were evaluated by means
of the ANOVA test (using the Tukey post test) and by
comparing all the groups treated with DOX with the
baseline control (Cf). The differences between the
vcontrol (Cf) and the group treated with probiotics
under baseline conditions (T2f) were evaluated with the
Student’s t test.

From figure 1 it may be observed that, under baseline
ponditions (C and T2), treatment with probiotics does
not modify the TAA (non-significant comparison, n.s.).
In the rats net treated with probiotics, the
administration of DOX causes a significant decline in
TAA compared to baseline values (t test p<0.001). In
the rats treated with probiotics as well, the
administration of DOX causes a decrease in TAA compared
to baseline wvalues (Cf), but in the treatments at a
higher concentration of probiotics (Tl and T2) the
decrease 1is smaller (t test p<0.02). In rats treated
with a lower concentration of probiotics (T3), after
the administration of DOX the decrease in TAA 1is

greater (t test p<0.001). The difference among the
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groups treated with DOX is significant (ANOVA p<0.05).
In figure 2, the concentration of GSH is used as a
measure of antioxidant capacity. Under oxidative stress
the levels of GSH are lowered.

C vs. T2: t test p>0.05 (not statistically significant,
n.s.) ANOVA test comparing C with all the groups
treated with DOX: p<0.001.

Post test (Tukey):

C vs. C+DOX p<0.001

C vs. T1+DOX n.s.

C vs. T2+DOX p<0.05

C vs. T3+DOX p<0.01

Figure 2 shows that under baseline conditions there %s
no difference between controls and rats treated with
the M mixture. In the control rats, oxidative stress
causes a strong decrease in the concentration of GSH
(p<0.001). In rats treated with the M mixture at the
highest concentration (T1l), the injection of DOX does
not cause a significant reduction in the levels of GSH
(n.s.). In the rats treated with an intermediate dose
of the M mixture, a decrease 1is observed compared to
the baseline control, but the statistical significance
is lower (p<0.05). In the rats treated with probiotics
at the smallest dose the decrease in GSH levels is even

more evident (p<0.0l1). The difference among the various
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groups treated with DOX is significant (ANOVA p<0.05).
All the data reported above show that the
administration of a mixture of the three probiotic
strains (M mixture) is capable of reducing the
oxidative stress induced by the injection of
Doxorubicin, an antineoplastic drug with pro-oxidant
activity (see figure 1, comparison between C + DOX and
Tl + DOX).

The oxidative stress was evaluated both in terms of the
decrease 1in total antioxidant activity at the plasma
level and that of glutathicone in reduced form (GSH).
Glutathione is an important molecule capable of
combating oxidative stress and of neutralising the free
radicals present in plasma.

The mest interesting comparisons are between group C +
DOX (control group; treated without probiotics and with
injection of Doxorubicin after 18 days) and groups T1 +
DOX/T2 + DOX (groups treated with probiotics,
respectively an amount of 10° and 10° CFU/day, which
were injected with Doxorubicin after 18 days). The
lowest concentration of probiotics, i.e. 10’ CFU/day
(group T3), showed to be of more limited utility in
reducing the oxidative stress induced Dby the
Doxorubicin.

In any case we believe that the concentration of 10°
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CFU/day in rats may be representative of the quantities

habitually used in humans (10%°-10% CFU/day) .



WO 2012/123770 PCT/IB2011/000561
33

CLATIMS

1. A composition for use as a medication comprising a
mixture containing at 1least one bacterial strain
belonging to a species selected £from the group
comprising Bifidobacterium lactis, Lactobacillus
acidophilus and Lactobacillus brevis and having

antioxidant properties.

2. The composition according to claim 1, wherein said
at least one bacterial strain having antioxidant
activity is selected from among:

- Bifidobacterium lactis BS 05 (ID 1666) deposited by
Probiotical 8SpA, Novara (Italy) with the DSMZ in
Gerﬁany on 13.10.2009 and having the deposit number DSM
23032,

- Lactobacillus acidophilus LA 06 (ID 1683) deposited
by Probiotical SpA, Novara (Italy) with the DSMZ in
Germany on 13.10.2009 and having the deposit number DSM
23033, and

- Lactobacillus brevis LBRO1 (ID 1685) deposited by
Probiotical SpA, ©Novara (Italy) with the DSMZ in
Germany on 13.10.2009 and having the deposit number DSM

23034.
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3. The composition according to claim 1 or 2, for use
in the treatment of pathologies or dysfunctions
connected to oxidative stress; preferably in cases in
which the oxidative stress has been induced as a result

of the intake of drugs.

4. A food composition or supplement comprising a
mixture containing at least one Dbacterial strain
belonging to a species selected from the group
comprising Bifidobacterium lactis, Lactobacillus
acidophilus and Lactobacillus brevis and Thaving
antioxidant properties; preferably said at least one
bacterial strain having antioxidant properties is

selected in accordance with claim 2.

5. The composition according to any one of claims 1-4,
wherein said composition contains Dbacteria in a
concentration comprised from 1x10° to 1x10'' CFU/g of
mixture, preferably from 1x10®° to 1x10'° CFU/g of
mixture; even more preferably the composition contains
bacteria in a concentration comprised from 1x10° to
1x10** CFU/dose, preferably from 1x10® to 1x10%°

CFU/dose.

6. The composition according to any one of claims 1-5,
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wherein said mixture comprises bacteria coated with at
least one saturated wvegetable fat having a melting
point below 75°C, preferably comprised from 45 to 65°C,
selected from among mono- and di-glycerides of
saturated fatty acids, polyglycerols esterified with

saturated fatty acids and free saturated fatty acids.

7. The composition according to c¢laim 6, wherein said
coated bacteria are added to an oil of vegetable origin
gselected from the group comprising: olive oil, maize
oil, soybean oil, linseed 0il, peanut oil, sesame oil,
fish oil and‘rice 0il and other seed oils among which,

in particular, tomato seed oil can be used.

8. The composition according to any one of claims 1-7,
wherein said composition further comprises elements or
substances having antioxidant activity, such as, for
example, selenium, zinc,v magnesium, manganese,
glutathione, superoxide dismutase (SOD), wvitamin C,
vitamin E, beta-carotene, lycopene, tomato seed oil,
guercetin, tyrosol, resveratrol, hydroxytyrosol,
oleuropein, lutein, spirulin, alpha-lipoic acid, -3
unsaturated fatty acids, e.g. docosahexaenoic acid
(DHA) and eicosapentaencic acid (EPA), berry extracts

such as bilberry, cranberry, currant and grape seed
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extracts, green tea extract, cactus, artichoke, papaya,
melon, apple, hop, camellia, red clover, elderberry,
rosemary, cocoa, olive 1leaf, pine bark and oyster
extracts and other plant extracts containing
polyphenols in an amount greater than 1% by weight and
papava; preferably, said extracts have previously

undergone fermentation.

9. Use of at least one bacterial strain belonging to a
species selected from the group comprising
Bifidobacterium lactis, Lactobacillus acidophilus and
Lactobacillus brevis and having antioxidant properties
for the preparation of» a medication for treating
oxidative stress, said oxidative stress having

preferably been induced as a result of the intake of

drugs.

10. The use according to claim 9, wherein said strain
ig selected from among:

- Bifidobacterium lactis BS 05 (ID 1666) deposited by
Probiotical SpA, Novara (Italy) with the DSMZ in
Germany on 13.10.2009 and having the deposit number DSM
23032,

- Lactobacillus acidophilus LA 06 (ID 1683) deposited

by Probiotical SpA, Novara (Italy) with the DSMZ in
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Germany on 13.10.2009 and having the deposit number DSM_
23033, and

- Lactobacillus brevis LBR01 (ID 1685) deposited by
Probiotical SpA, Novara (Italy) with the DSMZ in
Germany on 13.10.2008 and having the deposit number DSM

23034.
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TABLE 1
SELECTED STRAINS
WHOLE CELLS CELL EXTRACTS
Trolox SOD GSH
STRAIN
LA% AA% % (U/mg) (nmoles/mg)
L. acidophilus
. . 4.
DSM 23033 20 26.8 28 <0.02 5
L. brevis DSM
23034 34 15.7 55 <0.02 <0.1
B. lactis DSM
23032 15.2 32.7 63.2 0.2 30.3
TABLE 2
No. Name Deposit Deposit Holder
numbei’ date
I Strepiococcus N PROBIOTICAL
thermophilus B39 LMG P-18383 3.05.1998 S.p.A.
2 Streprococcus PROBIOTICAL
thermophilus 7003 LMG P-18384 2.05.1998 Sp.A
3 Lacwbecilius pentoss 911G p2lol9 16102001 MOFINSRL
4 Lacwobacillus  plantarum y\i6po1020 16102000 MOFIN SRL
776/1 bi :
5 Lactobacillus  planiarum
£76LL 20 bi LMG P-2102] 16.10.2001 MOFIN S.R.L.
6 ’;,j:i‘l?b“c’”” plamiarum 131G p.21022 16102001 MOFINSRL.
7 ?;’;ﬁgﬁfﬁ’”w plamiarum | \iGP21025 16102000 MOFIN SRL.
8 Lactobacillus  casei  ssp. . PROBIOTICAL
paracasei 181473 aiai LMG P-21380 31.01.2002 S.p.A.
9 Laciobacillus belonging to
the acidophilus group LMG P-21381 31.01.2002 }S)ROEIOTICAL
1924/1 aiai >PA
10 Bifidobacterium  iongum ~ " PROBIOTICAL
175471 aiai LMG P-21382 31.01.2002 SpA.
11 Bifidobacterium breve n PROBIOTICAL
105471 aici LMG P-21383 31.01.2002 SpA
12 Bifidobacterium lactis LMG P-21384 31.01.2002 PROBIOTICAL

32473 aiai

S.p.A.
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13 Laciobacillus plantarum y\i5pg13g5 31012002  MOFIN SRL.
50172 gi

14 Lactococcus lactis  ssp. :

_ - 79 ] 7

lactis 501/4 hi LMG P-21387 15.03.2002 MOFIN S.R.L.

15 Laciococcus lactis ssp. | \spoisgs 31012002 MOFIN S.R.L.
lactis 501/4 ci

16 Lacwbacillis plantaram 1 \iGpal3ge 15032002 MOFINSRL

17 Streptococcus PROBIOTICAL
thermophilus GBI DSM 16306 18.06.2004 S.P.A.

18 Streptococcus PROBIOTICAL
thermophilus GBS DSM 16507 1806.2004 g )

19 Bifidobacterium  longum A PROBIOTICAL
BL 03 DSM 16603 20.07.2004 SPA

20 Bifidobacterium breve BR DSM 16604 20.07.2004 PROBIOTICAL
03 S.P.A.

" 21 Laciobacillus casei ssp. ‘ PROBIOTICAL

rhamnosus LR 04 DSM 16605 20.07.2004 S.P.A.

22 Lactobacilius delbrueckii PROBIOTICAL

2

ssp. bulgaricus LDB 0] DSM 16606 20.07.2004 S.P.A.

23 Lactobacillus  delbrueckii P PROBIOTICAL
ssp. bulgaricus LDB 02 DSM 16607 20.07.2004 S.P.A.

24 Streptococcus PROBIOTICAL

g

thermophilus Y02 DSM 16390 20.07.2004 S.P.A.

25 Streptococcus | PROBIOTICAL
thermophilus Y03 DSM 16591 20.07.2004 S.P.A,

26 Streptococcus . PROBIOTICAL
thermophilus Y04 DSM 16592 20.07.2004 SP.A.

27 Swreptococcus PROBIOTICAL

7 A o} ’)

thermophilus Y05 DSM 16593 20.07.2004 S.P.AL

28 Bifidobacrerium 5 . PROBIOTICAL
adolescentis BA 03 DSM 16394 21.07.2004 S.P.A.

29 Bifidobacterium c PROBIOTICAL
adoiescentis B4 04 DSM 16595 21.07.2004 S.P.A.

30 Bifidobacterium breve BR DSM 16596 21.07 2004 PROBIOCTICAL
04 S.P.A.

31 Bifidobacierium .
pseudocatenlatum DSM 16597 21072004 fROPIOTION:
BP 0] e

32 Bifidobacterium
pseudocatenulatum DSM 16598 21.07.2004 gI}{]O/BIOTICAL
BP 02 .

33 Staphylococcus  xylosus < PROBIOTICAL
<X 0 . DSM 17102 01.02.2005 SPA

34 Bifidobacterium - < PROBIOTICAL
adolescentis B4 02 DSM 17103 01.02.2005 S.P.A.

35 Lactobacillus  plantarum PROBIOTICAL

: 2

1P 07 DSM 17104 01.02.2005 SPA

36 Streprococcus . o " - PROBIOTICAL
thermophilus YO8 DSM 17843 21122005 gp 4

37 Streptococcus 5 : PROBIOTICAL
thermophilus YO9 DSM 17844 20122005 gp

38 Streprococcus s < PROBIOTICAL
thermophitus Y0100 DSM 17845 20122005 gpy

39 Lactobacillus  fermentum " PROBIOTICAL
LF06 DSM 18295 24.05.2006 SPA

40 Lactobacilius  fermentum noE PROBIOTICAL
LFO7 DSM 18296 24.05.2006 SPA.

41 Laciobacillus  fermentumm  DSM 18297 24.05.2006 PROBIOTICAL
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LF0& S.P.A.

42 Lacrobacillus  fermentum . TI
[ / DSM 18298 24052006 o OTIAL

43 Laciobacillus gasseri PROBIOTICAL
LGS0/ DSM 18299 24.05.2006 SpA

44 Laciobacillus gasseri PROBIOTICAL
LGS0 DSM 18300 24.05.2006 SPA _

45 Laciobacillus gasseri ; PROBIOTICAL
1GS03 DSM 18301 24.05.2006 SPA

46 Laciobacillus asseri PROBIOTICAL
[ G<0e & DSM 18302 24052006 oy,

47 Bifidobacierium PROBIOTICAL
adolescentis E]-3 DSM 18350 15.06.2006 SP.A,

48 Bifidobacterium PROBIOTICAL
adolescentis El-15 DSM 18351 15.06.2006 S.P.A.

49 Bifidobacterium . . PROBIOTICAL
adolescentis Ei-18 DSM 18352 13.06.2006 S.P.A.

50 Bifidobacterium . PROBIOTICAL
carenlatum EJ-20 DSM 18353 13.062006  gp

St Streplococeus DSM 18613 13.09.2006  MOFIN S.RL.
thermophilus FRai

52 Strepiococcus DSM 18614 13.09.2006 MOFIN S.RL.
thermophiius LB2bi

53 Strepiococcus DSM 18615 13.09.2006 ‘MOFIN S.R.L.

. thermophilus LRci :

54 Streprococcus DSM 18616 13.09.2006 MOFIN S.R.L.
thermophilus FP4

55 Streptococcus DSM 18617 13.09.2006 MOFIN S.R.L.
thermophilus ZZ5F8

56 Streptococcus DSM 18618 13.09.2006 MOFIN S.R.L.
thermophilus TEO4

57  “Sireptococcus DSM 18619 13.09.2006 MOFIN S.R.L.
thermophilus Sici

58 Streptococcus DSM 18620 13.09.2006 MOFIN S.R.L.
thermophilus 641bi

59 Streptococcus DSM 18621 13.09.2006 MOFIN S.R.L.
thermophilus 277471 ai

60 Sireprococcus DSM 18622 13.09.2006 MOFIN S.RL.
thermophilus 277A4/2ai

61 Streprococcus DSM 18623 13.09.2006 MOFIN S.R.L.
thermophilus IDC1]

2 Streprococcus DSM 18624 13.09.2006 MOFIN S.R.L.

thermophilus ML3di

63 Strepiococeus DSM 18625 13.09.2006 MOFIN S.R.L.
thermophiius TEQ3

b4 Streptococcus DSM 16057 21.02.2007 MOFIN S.RL.
thermophilus G62

65 Streptococcus DSM 19058 21.02.2007 MOFIN S.RL.
thermophilus G1192 .

66 Streptococcus DSM 19059 21.02.2007 MOFIN S.RL.
thermophilus GBI&

67 Streptococcus DSM 19060 21.02.2007 MOFIN S.R.L.
thermophilus CCR2]

68 Streptococcus DSM 19061 21.02.2007 MOFIN S.RL.
thermophilus G92

69 Streprococcus DSM 19062 21.02.2007 MOFIN S.RL.
thermophilus G69

70 Streptococcus DSM 19063 21.02.2007 PROBIOTICAL
thermophilus YO 10 SP.A.
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71 Streptococcus DSM 19064 21.02.2007 PROBIOTICAL
thermophilus YO 1] S.P.A.

72 Streptococcus DSM 15063 21.02.2007 PROBIOTICAL
thermophilus YO 12 " S.P.A.

73 Streptococeus DSM 19066 21.02.2007 PROBIOTICAL
thermophilus YO 13 SP.A,

74 Weissella ssp. DSM 19067 21.02.2007 PROBIOTICAL
WSP 01 S.P.A.

75 Weisselia ssp. DSM 19068 21.02.2007 PROBIOTICAL
WSP 02 S.P.A.

76 Weissella ssp. DSM 19069 21.02.2007 PROBIOGTICAL
WSP 03 S.P.A.

77 Lactobacillus  plantarum  DSM 19070 21.02.2007 PROBIOTICAL
LP 09 S.P.A.

78 Lactococcus lactis DSM 19072 21.02.2007 PROBIOTICAL
NS 01 S.P.A.

79 Lactobacillus  plantarum  DSM 19071 21.02.2007 PROBIOTICAL
LP 10 S.P.A.

80 Laciobacillus fermentum DSM 19187 20.03.2007 PROBIOTICAL
LF 10 S.PA.

81 Laciobacillus fermentum DSM 19188 20.03.2007 PROBIOTICAL
LF 1l SP.A.

82 Lactobacillus  casei ssp. DSM 19739 27.09.2007 PROBIOTICAL
rhamnosus LR 05 S.P.A.

83 Bifidobacterium bifidum DSM 19818 30.10.2007 PROBIOTICAL
BBC1 SP.A.

84 Lactobacillus  delbrueckii  DSM 19948 28.11.2007 PROBIOTICAL
LD 0! S.P.A.

85 Laciobacillus  delbrueckii DSM 19949 28.11.2007 PROBIOTICAL
LD 02 S.P.A.

86 Laciobacillus  delbrueckii  DSM 19950 28.11.2007 PROBIOTICAL
LD 03 S.P.AL

87 Lactobacilius  delbrueckii DSM 19951 28.11.2007 PROBIOTICAL
LD 04 S.P.A.

88 Lactobacilius  delbrueckii DSM 19952 28.11.2007 PROBIOTICAL
LD (¢S S.P.A.

89 Bifidobacterium DSM 21444 13.05.2008 PROBIOTICAL
pseudocatenulaium B660 S.P.A,

90 Lactobacillus acidophilus DSM 21717 06.08.2008 PROBIOTICAL
LA Q2 SP.A.

91 Lactobacillus  paracasei DSM 21718 06.08.2008 PROBIOTICAL
LPC 08 S.P.A.

92 Laciobacilius ~ pentosus DSM 21980 14.11.2008 PROBIOTICAL
LPS 0} S.P.A.

93 Lactobacilius  rhamnosus  DSM 21981 14.11.2008 PROBIOTICAL
LR 06 S.P.A.

94 Lactobacillus  salivarius  DSM 22775 23.07.2009 PROBIOTICAL
LS01 S.P.A.

95 Laciobacillus  salivarius  DSM 22776 23.07.2009 PROBIOTICAL
1806 S.P.A.

96 Bifidobacterium  bifidum DSM 22892 28.08.2009 PROBIOTICAL
BB0! S.P.A.

97 Bifidobacterium bifidum DSM 22893 28.08.2009 PROBIOTICAL
S.P.A.

98 Bifidobacterium  bifidum DSM 22894 28.08.2009 PROBIOTICAL
BB(3 S.P.A.

99 Bifidobacterium lactis DDSM 23032 13.10.2009 PROBIOTICAL
BS05 S.P.A.

100 Laciobacillus _acidophilus  DSM. 23033 13.10.2009 PROBIOTICAL
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LAOG SP.A.
101 Lacrobaciflus brevis DSM 23034 13.10.2009 PROBIOTICAL
LBRO] _SP.A.
102 Bifidobacterium DSM 23224 12.01.2010 PROBIOTICAL
animalis/lactis BS06 S.P.A.
103 Bifidobacterium  longum DSM 23234 12.01.2010 PROBIOTICAL
BLOS SPA.
104 Bifidobacterium  longum DSM 23233 12.01.2010 PROBIOTICAL
BL04 SP.A.
TABLE 3 (Examples 1-4)
Example 1
. Vol Viabl
D, Quantity © gme / tabie
Composition (qrams) vial count
d (ml) (BLN)
Fish oil 8.913
YT ; -
Bifidcbacterium lactis RS 0.15 4Ac
05 (DSM 23032)
Lactobacillus acidophilus 0.15 4c
LA 06 (DSM 23033) )
Lactobacillus brevis LBRO1
0.15 45
(DSM 23034)
Total 9.363 10.000
Example 2
. Vol Viabl
C Quantity © I.lme / taose
Composition (grams) vial count
° (m1) (BLN)
Extra-virgin olive oil 8.633
Silicon dioxide 0.27
Bifidcobacterium lactis BS 0.15 45
05 (DSM 23032)
Lactobacillus acidophilus 0.15 A
LA 06 (DSM 23033) )
Lactobacillus brevis LBRO1 0.15 45
(DSM 23034)
Total 9.353 10.000
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Example 3
. Viabl
o Quantity Volume / iable
Compesition (grams) vial (ml) count
g (BLN)
Soybean oil 7.30 '
Tomato seed oil 2.60
Bifidobacterium lactis BS
05 (DSM 23032) 0.23 7>
Lactobacillus pentosus LPS 0.25 75
01 (DSM 21980)
Total 10.40 11.000
Example 4
o Quantity Volgme / Viable
Composition (grams) vial count
° (ml) (BLN)
Maize oil 5.45
Glyceryl monostearate 1.20
Docosahexaenoic acid (DHA) 3.00
Lactobacillus acidophilus 0. 95 75
LA 06 (DSM 23033)
Bifidobacterium )
adolescentis EI-18 (DSM 0.25 75
18352)
Total 10.15 11.000
TABLE 4 (Examples 5-8)
Example 5
Quantity Viable
Composition / sachet count
(mg) (BLN)
Bifidobacterium lactis BS 50 5
05 (DSM 23032)
Lactobacillus acidophilus 50 s
LA 06 (DSM 23033)
Lactobacillus brevis LBRO1 50 5
(DSM 23034)
Pructo-oligosaccharides
1,000
(FOS)
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Vitamin C S0
Apple flavouring 80
Fructose 2,000
Malic acid 20
Total 3,340
Example 6
Quantity Viable
Composition / sachet count
(mg) (BLN)
Bifidobacterium lactis BS 10 1
05 (DSM 23032)
Lactobacillus acidophilus 10 1
LA 06 (DSM 23033)
Lactobacillus brevis LBRO1 10 1
(DSM 23034)
Lactobacillus buchneri 1.000
1LB26 BM (DSM 16341) !
Vanilla flavouring 300
Sorbitol 1,500
Sucralose 5
Citric acid 20
Silicon dioxide 55
Total 2,910
Example 7
Quantity Viable
Composition / sachet count
(mg) (BLN)
Bifidobacterium lactis BS 10 N
05 (DSM 23032)
Fermented papaya 3,000
Pineapple flavouring 300
Fructose 1,500
Sucralose 5
Citric acid 20
Silicon dioxide 115

Total

4,950
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Example 8
Quantity Viable
Composition / sachet count
(mg) (BLN)
Bifidobacterium lactis BS 20 5
05 (DSM 23032)
Reduced glutathione 100
Raspberry flavouring 300
Fructose 3,000
Citric acid 20
Silicon dioxide 80

Total

3,520
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