
Wolfberries and inflammation The present invention
relates in general to the field of inflammation. In
particular the present invention relates to the use of
natural compounds for the preparation of a product to
treat inflammation. For example an extract of
wolfberry was shown to have anti-inflammatory
properties. Inflammation is the complex biological
response of tissues to harmful stimuli, such as
pathogens, damaged cells, or irritants. It is
generally a protective attempt by the organism to
remove the injurious stimuli as well as initiate the
healing process for the tissue. However,
insufficiently regulated inflammation can lead to
several diseases irrespective of the age of the
subject. Ageing is associated with a dysregulation of
the immune system, such as a noted decline in
cell-mediated immune response concomitant with an
increased humoral immune dysfunction (e.g. lower
response to vaccine). Aging is furthermore often
associated with a status of low-grade inflammation.
Consequently, in particular many elderly subjects are
at increased risk of infectious and non-infectious
diseases that contribute to morbidity and mortality.
Wolfberry is already known for its multiple health
benefits, based on is multinutrients (e.g. zeaxanthin,
vitamins and Lycium barbarum polysaccharides)
composition. However, there remains a need in the art
to have available natural compounds that have
anti-inflammatory properties. For example, nutritional
intervention such as with n-3 PUFA (poly unsaturated
fatty acid) diminished inflammatory cell functions,
but also decreased cellmediated immune response (e.g.
lymphocyte proliferation and NK activity), which can
lead to potential detrimental effects with regard to
the host defence.Hence it was the object of the
present invention to provide the art with an
alternative natural compound that has
anti-inflammatory properties and that does not have
any detrimental effects with regard to the subject's
immune defence. 



The present inventors were surprised to find that a
wolfberry extract has ant i inflammatory properties.
Consequently the object of the present invention was
achieved by providing the art with a use of a
wolfberry extract to prepare a product to treat and/or
prevent inflammation. It was also found that the
immune response was maintained. Consequently, one
embodiment of the present invention is the use of a
primary composition comprising wolfberries or a part
thereof and optionally milk or a milkprotein
containing carrier for the preparation of a product to
treat and/or prevent inflammation. The product may be
intended for oral or topical administration. The milk
or milk protein can be derived from animal or plant
origin, or from mixtures thereof. Preferably, the milk
is cows milk, lama milk, buffalo milk, goat milk,
sheep milk, vegetable milk, in particular soy milk or
a mixture thereof. Milk protein is to be understood as
a protein fraction obtainable from one or more of the
milk types listed above. Preferably, the primary
composition is a miscible composition. Advantageously,
in particular if the primary composition comprises
milk or a milkprotein containing carrier, it has a
close profile of the essential active components of
whole wolfberries, it has a good stability,
miscibility and/or dispersibility in aqueous systems.
Moreover, in particular if comprising milk or a
milk-protein containing carrier, the primary
composition has an enhanced nutritional value, in the
form of a better bioavailability and stability. It has
a pleasant taste and colour. It can be useddirectly or
concentrated or dried into powder for several
applications into dailyconsumed food products or other
nutritional uses. All these features can be achieved
if the primary composition is prepared by a process
for preparing the primary composition to deliver the
essential lipophilic and/or hydrophilic bioactive
components of wolfberries comprising the steps of: i) 



mixing and milling wolfberry material in milk or milk
protein-containing liquid medium, ii) optionally
separating insoluble fibers to obtain an aqueous
suspension iii) optionally pasteurising the resulting
suspension iv) optionally add synthetic or natural
bioactive components during the processing v) and
further optionally drying the suspension to obtain a
powder. Consequently, in one embodiment of the present
invention the primary composition is obtainable by a
process comprising the steps of : i) mixing and
milling wolfberry material in milk or milk
protein-containing liquid medium, ii) optionally
separating insoluble fibers to obtain an aqueous
suspension iii) optionally pasteurising the resulting
suspension iv) optionally add synthetic or natural
bioactive components during the processing v) and
further optionally drying the suspension to obtain a
powder. This process has the major advantage of being
natural and cost effective enabling improved delivery
of multi-nutrients in the form of a combination of
stabilized water- and fat-soluble compounds in their
natural compositions, free of organic solvent
residues. In a further aspect, the invention provides
a method for increasing miscibility or dispersibility
in an aqueous system, stability, and bioavailability
of bioactive compounds of wolfberry material using a
process as described above, in particular, by using
milk or milk proteins, soy milk or milk-like proteins
from plants for extracting and delivering the
multi-nutrients of functional ingredients of
wolfberries.A primary composition as described above
can be used for delivering the multinutrients of
functional ingredients of wolfberries with improved
bioavailability, miscibility and stability. The term
bioactive compound is to be understood to mean
molecules or components showing a biological activity
or a health impact when orally or topically applied. 



Wolfberries may be used, e.g., in the form of fruits
and other parts of the plant. Fruits may be used in
the form of fresh, concentrated or dried materials,
for example, air or freeze dried material. It is
however preferred to use dried ripe fruit. In a
preferred embodiment of the present invention the
primary composition comprises at least a part of the
essential lipophilic and/or hydrophilic bioactive
components of wolfberries. The essential lipophilic
and/or hydrophilic bioactive components are preferably
selected from the group consisting of lipids,
alkaloids, proteins, carbohydrates, glycoproteins,
carotenoids, polyphenol^ compounds such as flavonoids,
vitamins, minerals, or mixtures thereof. The
carotenoids may be selected from the group consisting
of carotenes and xanthophylls such as lycopene,
carotene, phytofluene, phytoene, canthaxanthin,
beta-cryptoxanthin, capsanthin, lutein, zeaxanthin, or
those in the form of fatty acid esters, or mixtures
thereof. The glycoproteins are preferably selected
from the group consisting of arabinogalactan proteins,
in particular Lycium barbarum polysaccharide and
macromolecules that can be detected by the
beta-glucosyl Yariv reagent. The flavonoids are
preferably selected from the group consisting of
flavones such as apigenin, luteolin or diosmetin,
flavonols such as quercetin, myricetin, kaempferol,
flavanones, anthocyanidins such as pelargonidin,
malvidin, or isoflavones such as genistein, daidzein,
or mixtures thereof.The primary composition of the
present invention may contain at least the essential
bioactive components of wolfberhes or a part thereof,
excluding insoluble fibres, in a milk or milk
protein-containing carrier. The milk carrier may be in
the form of skimmed milk or whole milk from animal or
plant origin (e. g . soy milk, juice or coconut milk,
etc.). In a more preferred embodiment, cow's milk or
soy milk are used, depending on the primary
composition which is desired. The milk-containing
carrier may be any edible liquid containing milk
proteins such as 



caseins or whey proteins, for example. Vegetable oils
may optionally be added to the liquid medium. The
wolfberry material may be mixed and milled in said
milk or milk proteincontaining liquid medium in a
respective ratio of about 1:1 to 1:1000, preferably
from 1:5 to 1:50. The mixing and milling step may be
carried out at a temperature of from 1 to 95C,
preferably from about 20 to 80 C and more preferably
from 40 to 80 C. Then, insoluble fibres may be at
least partially removed to obtain an aqueous
suspension. This can be done by any conventional
method. The resulting primary composition may be
further pasteurized and/or dried into a powder by
techniques known in the art. The primary composition
obtained may also be in liquid or gel form. The
present invention thus provides a primary composition
having a similar profile of the important nutrients as
the whole fruit, it has a good stability, miscibility
and bioavailability. These compositions may be highly
dispersible in an aqueous system, if the powder form
is chosen. In this case, the powder is dispersible in
cold or hot water, for example. It can equally well be
added in milk. The composition may additionally
comprise one or more of emulsifiers, stabilizers,
antioxidants and other additives. Use is preferably
made of emulsifiers compatible in food, such as
phospholipids, for example lecithin, polyoxyethylene
sorbitan mono- or tristearate, monolaurate,
monopalmitate, mono- or trioleate, a mono- or
diglyceride.Use may also be made of any type of
stabilizer that is known to be usable in food, in
cosmetics or in pharmaceuticals. Use may be made of
any type of antioxidants that is known to be usable in
food, in cosmetics or in pharmaceuticals. Use may be
further made of additives, of flavourings, of
colorants known to be usable in food, cosmetics or
pharmaceuticals. The emulsifiers, stabilizers,
antioxidants and additives may be added in 



accordance with the intended final use of the primary
composition. The composition may further contain
synthetic or natural bioactive ingredients such as
amino acids, fatty acids, vitamins, minerals,
carotenoids, polyphenols, etc. that can be added
preferably either by dry or by wet mixing to said
composition before pasteurization and/or drying. The
product prepared by the use of the present invention
may be a dietary supplement, a supplement to be used
as or in a medicament or a supplement to be used as or
in a cream. In a preferred embodiment of the present
invention the product is intended for use by and/or
application to humans or pets. The product can be
administered to subjects of any age, in particular
infants, children, adolescents, adults and/or elderly.
However, the benefits of wolfberries appear to be in
particular well suited for adults and the elderly.
According to a preferred embodiment of the present
invention the product prepared by the use of the
present invention is intended for human consumption in
or as a foodstuff. The foodstuff can be consumed
enterally - which for the purpose of the present
invention includes orally - or
parenterally.Accordingly, the primary composition may
be an additive in a foodstuff for oral administration,
such as in a nutritional composition, a food
supplement, a pet food product, a cosmetic preparation
or in a pharmaceutical preparation. The primary
composition may also be an additive in a product for
topical application such as cosmetics or
pharmaceutical products. Consequently, the product
prepared by the use of the present invention may be a
nutritional complete formula, a dairy product, a
chilled or shelf stable beverage, a product for
lactating mothers, a liquid drink, a soup, a dietary
supplement, a meal replacement, a nutritional bar, a
confectionery, a milk or a fermented milk product, a
yoghurt, a milk based powder, an enteral nutrition
product, an infant formula, an infant nutritional
product, a puree, a cereal product or a fermented
cereal based 



product, an ice-cream, candy, sweets, biscuits, cakes,
a chocolate, a cappuccino, a coffee, a culinary
product such as mayonnaise, tomato puree or salad
dressings, a pet food or a pet beverage. In a
preferred embodiment, a food composition for human
consumption is supplemented by the above primary
composition. The primary composition, which is
preferably in the form of a powder, can be dispersed
in the above-mentioned foods or drinks in amounts as
to have a daily intake in bioactive nutrients as
described above, which can be selected depending on
the desired effect and target tissue. The amount of
the primary composition or food composition to be
consumed by the individual to obtain a beneficial
effect will also depend upon its size, its type, and
its age. If the product is a nutritional supplement
for oral administration it may be present in capsules,
gelatin capsules, soft capsules, tablets, sugar-coated
tablets, pills, pastes or pastilles, gums, or
drinkable solutions or emulsions, a syrup or a gel.
The dose of the primary composition may be varied
depending on the intended purposes by those of skill
in the art but will generally be between about 0.1 to
100 weight-% of the primary composition. Such a
supplement might also include a sweetener, a
stabilizer, an antioxidant, an additive, a flavouring
agent and/or a colorant. A supplement for a cosmetic
purpose might additionally comprise a compound active
with respect to the skin.In another embodiment, if the
product of the present invention is a pharmaceutical
composition it can be administered for prophylactic
and/or therapeutic treatments. In therapeutic
applications, compositions are administered in an
amount sufficient to at least partially cure or arrest
the symptoms of the disease and its complications. An
amount adequate to accomplish this is defined as "a
therapeutically effective dose". Amounts effective for
this purpose will depend on a number of factors known
to those of skill in the art such as the severity of
the disease and the weight and general state of the
patient. In prophylactic applications, compositions
according to the invention are administered to a 



patient susceptible to or otherwise at risk of a
particular disease in an amount that is sufficient to
at least partially reduce the risk of developing a
disease. Such an amount is defined to be "a
prophylactic effective dose". Again, the precise
amounts depend on a number of patient specific factors
such as the patient's state of health and weight. The
compounds of the invention if administered as a
pharmaceutical composition are preferably administered
with a pharmaceutically acceptable carrier, the nature
of the carrier differing with the mode of
administration, for example, enteral, oral and topical
(including ophthalmic) routes. The desired formulation
can be made using a variety of excipients including,
for example, pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium saccharin,
cellulose, magnesium carbonate. It will be appreciated
that the skilled person will, based on his own
knowledge select the appropriate components and
galenic form to target the active compound to the
tissue of interest, e.g. the skin, colon, stomach,
eyes, kidney or liver, taking into account the route
of administration. The invention also relates to a
cosmetic composition comprising the primary
composition described above. It may be formulated in
lotions, shampoos, creams, sun-screens, after-sun
creams, anti-ageing creams and/or ointments, for
example. This composition which can be used topically
additionally comprises a fat or an oil which can be
used in cosmetics, for example those mentioned in the
CTFA work,Cosmetic Ingredients Handbook, Washington.
It is also possible to add other cosmetically active
ingredients. The composition additionally comprises a
structuring agent and an emulsifier. Other excipients,
colorants, fragrances or opacifiers can also be added
to the composition. It will be appreciated that the
present cosmetic products will contain a mixture of
different ingredients known to the skilled person,
ensuring a fast penetration of the said substance into
the skin and preventing degradation thereof during
storage. 



It will be understood that the concept of the present
invention may likewise be applied as an adjuvant
therapy assisting in presently used medications. Since
the compounds of the present invention may easily be
administered together with food material special
clinical food may be applied containing a high amount
of the said substances. Administering to a pet or
human, a food, a nutritional supplement, a cosmetic or
pharmaceutical composition as described above, results
in an improved health, in particular by at least
partially reducing inflammation. The inflammation that
can be treated by applying the product prepared by the
use of the present invention can be selected from the
group consisting of acute inflammations such as
sepsis, infections, burns and chronic inflammations
such as inflammatory bowel disease, Crohn's disease,
ulcerative colitis, necrotizing enterocolitis, skin
inflammation, such as UV or chemical-induced skin
inflammation, eczema, reactive skin, psoriasis,
vitiligo, acne, inflammatory bowel syndrome, liver
inflammation, alcoholic cirrhosis, allergy, atopy,
bone inflammation, rheumatoid arthritis, systemic
lupus, Gougerot-Sjgren's syndrome, Reiter's syndrome,
poliomyelitis, dermato-myositis, thyroiditis, Basedow,
Hashimoto, type I diabetes, Addison's disease,
auto-immunes hepatitis, celiac disease, Biermer's
disease, multiple sclerosis, myasthenia,
encephalomyelitis, eye inflammation,
obesity-associated inflammation, age-related low-grade
inflammation, Blau's syndrome, Alzheimer's disease,
cardiovascular diseases, atherosclerosis, metabolic
syndrome, gingivitis and paronditis.The present
inventors have investigated the molecular mechanism of
the ant i inflammatory effect primary composition of
the present invention. Without wishing to be bound by
theory the inventors presently believe that it
suppresses the LPSmediated pro-inflammatory cytokine
production by macrophages (Figure 1) and TNF- a- or
LPS-induced NF-kB activation (Figure 2) pathway in
human intestinal epithelial cells. In preclinical
studies, dietary supplementation with the primary 



composition of the present invention demonstrated
strong anti-inflammatory properties in a murine model
of acute intestinal inflammation (Figures 3 to 10). In
addition, the primary composition of the present
invention was further capable of reducing the
expression of pro-inflammatory cytokines, such as TNF-
a, in the liver of aged mice (Figure 11) .
Furthermore, dietary supplementation with the primary
composition of the present invention enhanced
antigen-specific humoral and cellmediated immune
responses in aged mice (Figure 12 and 13,
respectively). Thus, primary composition of the
present invention was shown to be beneficial in
reducing the inflammatory status. At the same time,
the primary composition of the present invention
further is capable of supporting the immune system.
Consequently, the product prepared by the use of the
present invention can be used to reduce the
inflammatory status and - simultaneously - to boost
the immune system. Hence, the primary composition of
the present invention has the potential to bring the
impaired immune and inflammatory response back to
homeostasis. By this dual effect, the primary
composition of the present invention is, e.g.,
suitable for the use in products for elderly, clinical
and pet nutrition. In particular the primary
composition of the present invention is beneficial in
maintaining the immune function during ageing while
reducing the age-related low-grade inflammatory
status. Also the primary composition of the present
invention can be used in clinical products to control
acute or chronic inflammation.Hence, in one embodiment
of the present invention the product prepared by the
use of the present invention is used to improve an
impaired immune response. It may also be used to
enhance an antigen-specific humoral immune response
and/or to enhance the cell-mediated immune response.
Additionally, the primary composition and/or the
product of the present invention may be used treat or
prevent disorders related to oxidative stress. The
inventors 



have shown that the application of the primary
composition and/or the product of the present
invention can induce a strong increase of anti-oxidant
genes such as GPX-1 , CAT1 and SOD2 (Figure 9).
Consequently, the primary composition and/or the
product of the present invention may provide
protection against oxidative stress, caused for
example by free radicals, such as O2~, the superoxide
anion; H2O2, hydrogen peroxide; OH, the hydroxyl
radical; ROOH, organic hydroperoxide; RO , alkoxy
radicals; ROO , peroxy radicals; HOCI, hypochlorous
acid; OONO-, peroxynitrite; and/or NOv It is clear to
those of skill in the art that it is possible to
freely combine any features described herein without
departing from the scope of the present invention as
originally disclosed. Further advantages and features
of the present invention will be apparent from the
following examples and figures. Figure 1 shows the
inhibition of LPS-mediated IL-6 production by LWB in
the murine macrophage cell line (RAW cells). Figure 2
shows the inhibition of LPS-mediated NF-kB activation
by LWB in human intestinal epithelial cell line (HT-29
stably transfected with a NF-kB reporter gene) Figure
3 shows the body weight loss after TNBS
administration. Mean+/-SEM Figure 4 shows the
macroscopic score evaluation. Right panel: Mean +/-
SEM; Left panel: Individual values and medianFigure 5
shows the histological score evaluation. Right panel:
Mean +/- SEM; Left panel: Individual values and median
Figure 6 shows the ratio of COX-2 on reference protein
(actin). Right panel: Mean +/- SEM; Left panel:
Individual values and median Figure 7 shows the pSTAT3
expression. Right panel: Mean +/- SEM; Left panel:
Individual values and median Figure 8 shows the
expression of pro-inflammatory genes, such as TNF a,
IL-6 and IL-1 b and proteins such as KC in a murine
model of acute intestinal 



inflammation without and with supplementation of LWB.
Figure 9 shows the expression of anti-oxidant genes
such as GPX-1 , CAT1 and SOD2 in a murine model of
acute intestinal inflammation without and with
supplementation of LWB. Figure 10 shows the
anti-oxidant capacity. Right panel: Mean +/- SEM; Left
panel: Individual values and median Figure 11 shows
the expression of the gene encoding for TNF- a in the
liver of aged mice supplemented with LWB compared to
the levels observed in the liver of normal aged mice
(H20) and adult mice (CTRL). Figure 12 shows the
antigen (KLH)-specific antibody response in aged mice.
Figure 13 shows the cell-mediated immune delayed-type
hypersensitivity (DTH) response in aged mice. Example
1: Preparation of a primary composition comprising
wolfberhes and milk (LWB, Lacto-Wolfberry)Dried
wolfberry fruits (40 g) and whole milk (300 g) were
introduced in a 1-liter container. The mixture was
kept to stand for 10 minutes and treated with Polytron
(Dispersing and Mixing Technology by KINEMATICA,
PT3000) at 26000 rpm for 15 minutes under a nitrogen
atmosphere. During the Polytron-treatment the
temperature of the mixture was maintained at 80-85 C
by means of water bath and cooled to room temperature
afterwards. The resulting mixture was then centrifuged
at 2000 G for 10 minutes. The solid residue is
discarded. The liquid phase (306 g of orange-yellow
milk) was freeze dried. The dried product is finally
grinded to give 54 g of orange-yellow powder, which
had shown very god waterdispersible property and
improved stability of zeaxanthin compared to wolfberry
fruit powder. Example 2 : Reagents 



Lacto-Wolfberry (LWB) powder from the pilot batch
NWB03A1 506H produced at the NRC (Nestle Research
Center; Lausanne) as described above and Wolfberry
extract powder (batch NWB03A1 506H) were provided by
J. Wang (FS, Lipids & Bioactives). Lipopolysaccharide
(LPS) from E. coli serotype 055:B5 was purchased from
Sigma (St. Louis, MO). Human breast milk (HM) was
collected from different healthy donors at 20 days
post partum following ethical committee approval.
Keyhole Limpet Haemocyanin (KLH) was purchased from
Sigma. Cell culture The mouse monocyte/macrophage cell
line RAW 264.7 (TIB-71 from ATCC, Manassas, Virginia,
USA) was maintained in Dulbecco's modified Eagle
medium (DMEM, Amimed, Bioconcept, Allschwill,
Switzerland) supplemented with 10% heat-inactivated
FCS (Amimed) and 1% Penicillin/Streptomycin
(Invitrogen, Paisley, UK) at 37C in a 5% CO2/air
incubator. Cells were sub-cultured using trypsin/EDTA
(Sigma, St-Louis, MO, USA). The human colonic
adenocarcinoma cell line HT-29 clone 34 cells (i.e.
HT-29 cells stably transfected with a NF- B reporter
gene) were maintained in high glucose (4.5 g/l) DMEM
(Bioconcept, Allschwill, Switzerland) containing 1%
stable L-glutamine and supplemented with10%
heat-inactivated (one hour at 56C) FCS, 1%
penicillin/streptomycin (Sigma, St Louis, MO), 500
mg/ml of G41 8 (Invitrogen) and 100 mg/ml of Normocin
(Invivogen) at 37C in a 5% CO2/air incubator. Culture
medium was changed every 2 days until the cell
monolayers reached ~ 90% confluence. Cells were
sub-cultured using trypsin/EDTA (Sigma).
Quantification of LPS-mediated IL-6 expression RAW
264.7 cells were seeded at 104 cell/well in 96-flat
bottom well plates (Nunc, Rosklide, Denmark) in normal
culture medium at 37C in a 5% CO2/air incubator. After
3 days of culture (i.e. cells reaching ~ 80% of
confluence), cells were stimulated or not with 0.5
mg/ml E. coli LPS (055:B5, Sigma) in the absence or
the presence of LWB samples (0.1 - 1% 



final concentration) for 24 hours in normal culture
media. Cell culture supematants were then harvested
and used to quantify IL-6 production. lnterleukin-6
(IL-6) levels in cell culture supernatant were
determined by ELISA (Murine IL-6 Eli-pair, Diaclone,
Besangon, France) according to manufactor's
instructions. NF-kB activity HT-29 clone 34 cells were
seeded at 104 cell/well in 96-flat bottom well plates
(Nunc) in culture maintenance media. After 3-4 days of
culture (i.e. cells reaching ~ 80% confluence), cells
were washed in phosphate buffer saline (PBS) (Sigma)
and then stimulated or not with LPS (10 ng/ml + 5%
human milk) or recombinant TNF-a ( 10 ng/ml; R&D
systems, Oxon, England) in the absence or the presence
of LWB samples for 24 hours in DMEM containing 1%
penicillin/streptomycin. Cell culture supematants were
then harvested and stored at +4C O/N until analysis of
NF-kB activity. Following NF-kB activation, HT-29
clone 34 cells secrete alkaline phosphatase (SEAP) in
the culture supernatant. SEAP release was measured
using a fluorescence detection method
(Phospha-Light(tm) System) following the
manufacturer's instruction (Applied Biosystems,
Bedford, USA). Briefly, cell culture supematants were
incubated with reaction buffer from Phospha-Light(tm)
System for 20 min in a white 96-well flat bottom
polypropylen plate (Greiner) and luminescence was
measured using the Spectrafluor Plusspectrometer
(Tecan 8634 Hombrechtikon, Switzerland). Results are
expressed as relative luminescence units (RLU).
TNBS-induced colitis model The TNBS colitis model is a
model of acute inflammation induced by the chemical
product: trinitrobenzene sulphonic acid (TNBS) at the
dose of 150 mg/kg. Ten mice per group have been fed
with diet containing 1% of LWB (50 mg) seven days
before colitis induction and until sacrifice. From day
1 to day 4 after TNBS administration, 50 mg of LWB
have been given by gavage to compensate for the 



lower food intake associated with acute intestinal
inflammation. For each animal body weight loss,
macroscopic, histological score, COX-2, pSTAT3, pro
inflammatory and anti-oxidant genes expression and
anti-oxidant power were assessed. Macroscopic and
histological score were performed following the
scoring criteria of Wallace (Wallace et al, 1989) and
Ameho (Ameho et al, 1997). COX-2, the inducible form
of cyclooxygenase, a 72kDa protein, is responsible for
the inducible biosynthesis of prostaglandins under
acute inflammatory conditions. Stat3 is a key
signalling molecule for many cytokines; in particular
for pro inflammatory cytokines as IL-6. Study design
for assessing immune modulation in aged mice Specific
pathogen-free male C57BL/6J mice (4-weeks old) were
purchased from Charles River Laboratories Inc.
(France). Mice were housed under conventional
circumstances ( 12 hours light/dark cycle, temperature
22C, humidity 56%) and received water and
semi-synthetic Kliba 3434 diet ad libitum. Until the
age of 5 months, mice were maintained at 5 per cage
and then they were individually caged. All conditions
and handling of the animals were approved by the
Nestle and state ethical committees with the agreement
of the Swiss Federal Veterinary Advisor. At 2 1-months
old mice were randomised into 2 groups of 10 animals.
Control non-supplemented mice (H20, n=1 0 per age
group) and LWBsupplemented mice (LWB, n=1 0 per age
group) received a semi-synthetic diet (AIN-93). LWB
was provided as a 0.5% (w/v) solution in the drinking
water, which was freshly prepared and changed every
other day. During the trial (44 days), all mice were
allowed to drink and eat ad libitum. The same study
design was performed twice and also performed with
8-months old mice (n=8 per group). Tostudy the in vivo
T cell-dependent humoral response (antigen-specific
antibody production) aged mice were immunized on day
15 of the trial by subcutaneous injection ( 100 ml) of
an inert antigen Keyhole Limpet Haemocyanin (KLH,
Sigma) at 100 mg in 1% Alum (Brenntag Biosector,
Fredehkssund, Denmark). The DTH 



response was used as an in vivo measure of cellular
immunity. Measurements of ear thickness (ear swelling)
taken prior to, and 24 hours to 8 days following,
elicitation allowed for determination of the ability
to generate a DTH response. Briefly, 7 days after
immunisation of the mice with KLH (i.e. day 22 of
trial), DTH responses were elicited by injecting the
recall-antigen KLH ( 10 ml of 0.5 mg/ml) into each
mouse's right ear. The left ears were injected with
vehicle alone (saline = PBS) and served as internal
controls for each animal. At 24 hours postelicitation,
and during the following 7 days, both the non-elicited
(left ear) and the elicited ears (right ear) were
measured. DTH responses (KLH-PBS) were expressed as
the magnitude of ear swelling, i.e. the change in ear
thickness using the following formula: D in ear
thickness - [elicited ear (right, KLH) ear sickness -
non-elicited (left, PBS) ear sickness], where D in ear
thickness = [post-el icitation - pre-elicitation ear
thickness]. Blood samples were collected on days 0,
15, 29 from the tail vein and on day 44 via cardiac
puncture. Mice were sacrificed on day 44 of trial. At
the autopsy, the liver was removed and a piece was
immediately frozen in liquid nitrogen. Samples were
stored at +80 C until further analysis. Quantification
of KLH-specific lgG2a antibody levels Amounts of
KLH-specific lgG2a antibodies in the sera were
determined by ELISA. Briefly, microtiter plates were
coated with KLH (50 ml/well at 100 ng/ml) and
incubated at 37C during 3 hours. Free binding sites
were blocked with ELISA buffer for 1 hour at 37C.
Samples were then added and incubated at +4C
overnight. Bound antibodies were reacted 1 hour at 37C
while shaking with a biotin-conjugated goat anti-mouse
lgG2a (g2a chain specific) from Southern
Biotechnologies (Birmingham, USA). Plates were read at
450 nm after the addition of the TMB peroxydase
substrate from KPL. Anti-KLH lgG2a antibody levels
were expressed as means OD45onm values.Genes
expression 



Liver samples were transferred into 1 ml of RNA lysis
buffer (Macherey-Nagel, Dren, Germany) and homogenized
using Ribolyzer (Hybaid, Waltham, MA, USA) with the
following setting: power at 6 for 20 seconds. RNA
extraction was conducted using a commercially
available kit (NucleoSpin RNA Il Kit; Macherey- Nagel,
Dren, Germany). RNA quantification was achieved using
the Ribogreen RNA Quantitation Kit (Molecular Probes;
Eugene, Oregon USA), and RNA quality was assayed using
Agilent RNA 6000 Nano LabChip Kit (Agilent
Technologies, Palo Alto, USA ) . Total RNA (2 mg) was
reverse transcribed using Multischbe reverse
transcriptase following manufacturer's instructions
(Applied biosystems, Biosystems; Rokreutz,
Switzerland). Custom-made low density arrays (LDA)
with 48 TaqMan probes (loading capacity: 8 samples per
card in technical monoplicates) were purchased from
Applied Biosystems (Foster City, USA) and used
according to manufacturer instruction's. Gene
expression was calculated using the relative
quantification method DDCt method with SDS 2.2.2
software (Applied Biosystems). The resulting cycle
threshold (Ct) values were exported into MS Excel
(Microsoft, USA) for further analysis. Briefly, the
DCt value (i.e. Ct value of the target gene - Ct value
of the GAPDH housekeeping gene) was first calculated
and then the relative mRNA expression was determined
using the following formula: 2 DCt x 106. General
statistical analysis Data were analysed by means +/-
SEM or SD, and the Student's T test (unpaired) or
two-way ANOVA when appropriate. Probability values of
less than 5% were considered as significant. Results :
A) In vitro experiments demonstrating
anti-inflammatory properties of Lacto- Wolfberry
Solution of Lacto-Wolfberry (LWB) inhibited in vitro
the LPS-mediated release of 



the pro-inflammatory cytokine IL-6 by a murine
macrophage cell line (Figure 1) and LPS-mediated NF-kB
activation in human intestinal epithelial cells
(Figure 2).B) In vivo experiments demonstrating
anti-inflammatory and immune-enhancing effects of
Lacto-Wolfberry a . Pathological acute inflammation
Dietary supplementation with LWB demonstrated strong
anti-inflammatory properties in a murine model of
acute intestinal inflammation. Oral administration of
1% LWB resulted in an improvement of body weight loss
(Figure 3), macroscopic and histological lesions
(Figure 4 and 5), significant reduction of COX-2 and
pSTAT3 expression levels (Figure 6 and 7). In
addition, expression of pro-inflammatory genes, such
as TNF a, IL-6 and IL-1 b and proteins such as KC in
the colon were reduced compared to the control group
(Figure 8). In parallel, LWB induced a strong increase
of anti-oxidant genes such as GPX-1 , CAT1 and SOD2
(Figure 9) in the colon and increased anti-oxidant
defenses in the plasma (Figure 10). b. Physiological
aged-related low-grade inflammation Dietary
supplementation with LWB (0.5% in drinking water)
induced a reduction of expression of
inflammation-related genes in the liver of aged mice
to levels observed in adult mice (Figure 11: as an
example, gene encoding for TNF- a) . c . Immune
enhancing effect in aged mice Dietary supplementation
with LWB (0.5% in drinking water) improved both
humoral (Figure 12) and cell-mediated immune response
(Figure 13) in aged mice.Claims 1. Use of a primary
composition comprising wolfberhes or a part thereof
for the preparation of a product to treat and/or
prevent inflammation. 2. Use in accordance with claim
1 wherein the primary composition further comprises
milk or a milk-protein containing carrier. 3. Use in
accordance with one of claims 1-2 wherein the primary
composition and/or the product excludes insoluble
fibers. 



4. Use in accordance with one of claims 1-3 wherein
the product is intended for oral, topical, enteral
and/or parenteral administration; and/or wherein the
product is a dietary supplement, a supplement to be
used as or in a medicament or a supplement to be used
as or in a cream; and/or wherein the product is
intended for use by and/or application to humans or
pets. 5. Use in accordance with one of claims 1-4
wherein the product is intended for human consumption
in or as a foodstuff, for example as a nutritionally
complete formula, a dairy product, a chilled or shelf
stable beverage, a product for lactating mothers, a
liquid drink, a soup, a dietary supplement, a meal
replacement, a nutritional bar, a confectionery, a
milk or a fermented milk product, a yoghurt, a milk
based powder, an enteral nutrition product, an infant
formula, an infant nutritional product, a puree, a
cereal product or a fermented cereal based product, an
ice-cream, candy, sweets, biscuits, cakes, a
chocolate, a cappuccino, a coffee, a culinary product
such as mayonnaise, tomato puree or salad dressings, a
pet food or a pet beverage. 6. Use in accordance with
one of claims 1-5 wherein the product is a tablet, a
capsule, a pill, a solution, a suspension, a syrup, a
powder, a gel, a cream, a dried oral supplement, a wet
oral supplement, a body wash, a tooth paste, a
shampoo, a mouth wash, a lipstick, or a personal
hygiene product.7. Use in accordance with one of
claims 1-6 wherein the primary composition comprises
at least a part of the lipophilic and/or hydrophilic
bioactive components of wolfberries, wherein the
lipophilic and/or hydrophilic bioactive components are
preferably selected from the group consisting of
lipids, alkaloid, proteins, carbohydrates,
glycoproteins, carotenoids, polyphenols compounds such
as flavonoids, vitamins, minerals, or mixtures
thereof. 8. Use in accordance with one of claim 7
wherein the glycoproteins are selected from the group
consisting of arabinogalactan proteins, in particular
Lycium barbarum polysaccharide and macromolecules that
can be detected by the 



beta-glucosyl Yariv reagent, or mixtures thereof;
and/or wherein the flavonoids are selected from the
group consisting of flavones such as apigenin,
luteolin or diosmetin, flavonols such as quercetin,
myricetin, kaempferol, flavanones, anthocyanidins such
as pelargonidin, malvidin, or isoflavones such as
genistein, daidzein, or mixtures thereof; and/or
wherein the carotenoids are selected from the group
consisting of carotenes and xanthophylls such as
lycopene, carotene, phytofluene, phytoene,
canthaxanthin, beta-cryptoxanthin, capsanthin, lutein,
zeaxanthin, or those in the form of fatty acid esters,
or mixtures thereof. 9. Use in accordance with one of
claims 1-8 wherein the milk is from animal or plant
origin, or mixtures thereof; preferably the milk is
cows milk, lama milk, buffalo milk, goat milk, sheep
milk, vegetable milk, in particular soy milk or a
mixture thereof. 10. Use in accordance with one of
claims 1-9 wherein the primary composition is
obtainable by a process comprising the steps of: i)
mixing and milling wolfberry material in milk or milk
protein-containing liquid medium, ii) optionally
separating insoluble fibers to obtain an aqueous
suspension iii) optionally pasteurising the resulting
suspension iv) optionally adding synthetic or natural
bioactive components during the processing v) and
further optionally drying the suspension to obtain a
powder.11. Use in accordance with one of claims 1- 10
wherein the inflammation is selected from the group
consisting of acute inflammations such as sepsis,
infections, burns and chronic inflammations such as
inflammatory bowel disease, Crohn's disease,
ulcerative colitis, necrotizing enterocolitis, skin
inflammation, such as UV or chemical-induced skin
inflammation, eczema, reactive skin, psoriasis,
vitiligo, acne, inflammatory bowel syndrome, liver
inflammation, alcoholic cirrhosis, allergy, atopy,
bone inflammation, rheumatoid arthritis, systemic
lupus, Gougerot-Sjgren's syndrome, Reiter's 



syndrome, poliomyelitis, dermato-myositis,
thyroiditis, Basedow, Hashimoto, type I diabetes,
Addison's disease, auto-immunes hepatitis, celiac
disease, Biermer's disease, multiple sclerosis,
myasthenia, encephalomyelitis, eye inflammation,
obesity-associated inflammation, age-related low-grade
inflammation, Blau's syndrome, Alzheimer's disease,
cardiovascular diseases, atherosclerosis, metabolic
syndrome, gingivitis and paronditis. 12. Use in
accordance with one of claims 1- 11 wherein the
product simultaneously boosts the immune system, to
improve an impaired immune response,to enhance an
antigen-specific humoral immune response, and/or to
enhance the cell mediated immune response. 13. Use in
accordance with one of claims 1- 12 wherein the
product is intended for use by infants, children,
adolescents, adults and/or the elderly. 14. Use in
accordance with one of claims 1- 13 wherein the
product is intended for maintaining the immune
function and/or for reducing the inflammatory status.
15. Use in accordance with one of claims 1-14 to treat
or prevent disorders related to oxidative stress. 


