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CARTILAGE EXTRACT WITH EFFECT OF
IMPROVING IMMUNE RESPONSE,
PREPARATION METHOD THEREFOR, AND
USE THEREOF

CROSS-REFERENCING OF RELATED
APPLICATIONS

[0001] This application claims priority to the Chinese
patent application for an invention entitled “Cartilage extract
with effect of improving immune response, preparation
method therefor, and use thereof”, application number
202110308583.4, the full text of which is hereby incorpo-
rated into this document by reference.

TECHNICAL FIELD

[0002] The present invention relates to a cartilage extract
with effect of improving immune response, preparation
method therefor, and use thereof. More specifically, the
present invention relates to a cartilage extract with effect of
improving immune response and containing an effective
amount of non-denatured type II collagen for improving
immune response, and to a method of preparing said carti-
lage extract and its use.

BACKGROUND

[0003] Collagen is a biological macromolecule, which is
the main component of animal connective tissue and the
most abundant and widely distributed functional protein in
mammals. Collagen generally accounts for 25-30% by mass
of the total amount of protein in animals, and in some
animals even up to 80% by mass or more. There are 27 types
of collagens found so far, and the common types are type I,
type I, type III, type V, and type XI. Collagen has been
widely used in food, health food, biomedical materials, and
clinical medical use because of its low toxicity, low antige-
nicity, low immunity, guidance of cell regeneration, and
better compatibility with the human body. Currently, most of
the commercially available collagen is hydrolyzed collagen,
whose main components are peptides with molecular weight
distribution in the range of 200~20,000 Dalton (Da).

[0004] Cartilage, i.e. cartilage tissue, is a kind of connec-
tive tissue with mainly a supporting role, consisting of
chondrocytes and cartilage matrix, rich in type II collagen
and cartilage polysaccharides. type 1I collagen is a typical
fibrous protein, consisting of three identical a-chains, the
main chain is mainly p-folded and irregularly curled struc-
ture, and does not contain a-helix; glycine residues account
for about 30% of the total amino acids, which is 4~5 times
more than the content of hydroxyproline; it does not contain
tryptophan and the content of aromatic amino acids is small;
the molecular masses of hydrolyzed al peptide chains are
all between 110~130 kilodaltons (KDa); and the denatur-
ation temperatures are all above 34° C.

[0005] Cartilage extracts containing non-denatured type 11
collagen from cartilage have been reported in the prior art.
For example, a method for preparing a cartilage extract
containing non-denatured type II collagen is disclosed in
CN106916870A, wherein said method sequentially includes
the steps of defatting, sterilization, homogenization, enzy-
matic digestion, filtration, and drying. In the Examples of
CN106916870A, the prepared cartilage extract contains 3.9
to 12.6% by mass of type II collagen. However, the above
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CN106916870A is silent on how the cartilage extract pre-
pared therein achieves stable storage.

[0006] For protein products including type II collagen, it
is very important to achieve protein preservation (preventing
the growth and reproduction of spoilage bacteria and patho-
genic bacteria) during the storage period. Currently avail-
able means to achieve effective preservation during storage
include high-temperature treatment (H), low-temperature
refrigeration or freezing (t), acidification (pH), reduction of
redox value, the addition of preservatives, and so on. How-
ever, the above-mentioned high-temperature treatment (H),
low-temperature refrigeration or freezing (t), acidification
(pH), and reduction of redox value will almost always result
in protein denaturation while achieving preservative, and the
addition of preservatives does not meet the modern con-
sumer trend of pursuing green and preservative-free. In
addition, with the growth of storage time, the risk of protein
denaturation will gradually increase.

[0007] In order to effectively prevent protein denaturation
while achieving preservation during the storage period of the
protein, some methods have been proposed in the prior art,
one of which teaches the use of a combination of an
anti-microbial medium (e.g., hypochlorite) and an ionized
salt (e.g., sodium chloride, potassium chloride) to improve
preservation of a protein product (e.g., collagen type II) and
prevent protein denaturation during the storage process.
However, the anti-microbial medium (e.g., hypochlorite)
have oxidizing properties and are inherently harmful to
human health, leading to potential health risks if ingested
into the human body, while the ionized salts (e.g., sodium
chloride, potassium chloride) may lead to high levels of
sodium and potassium in the body, with the risk of triggering
hypernatremia or hyperkalemia, if ingested in excessive
quantities. Therefore, this method is not ideal.

[0008] For type II collagen molecules, the immune
response must be elicited by intact undenatured type II
collagen molecules according to the immune response
mechanism. the growth of spoilage and/or pathogenic bac-
teria during storage of type II collagen poses a significant
risk of use due to product safety issues. On the other hand,
once type I collagen is denatured during storage, it is unable
to provide an effective immune response. Therefore, there
has been a need in the prior art for techniques to prevent
protein denaturation while preserving type Il collagen-con-
taining products.

SUMMARY OF THE INVENTION

[0009] The present invention is made to solve the above-
mentioned problems in the prior art. It is an object of the
present invention to provide a cartilage extract with effect of
improving immune response, said cartilage extract contains
an effective amount of type II collagen for improving
immune response, and is capable of effectively preventing
denaturation of said type II collagen during storage while
preserving it, thereby maintaining the improved immune
response after storage. The present invention also provides
preparation methods and uses of said cartilage extract.

[0010] Surprisingly, the present inventors have found that
by adding a specific mass ratio of sodium hyaluronate and
lentinan during the preparation of said cartilage extract
containing non-denatured type II collagen, said sodium
hyaluronate and lentinan are able to simultaneously achieve
a preservative effect and prevent denaturation of said type 11
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collagen during the storage of the prepared cartilage extract.
The present invention is based on this discovery.

[0011] Specifically, one embodiment of the present inven-
tion relates to a cartilage extract with effect of improving
immune response, the cartilage extract containing an effec-
tive amount of non-denatured type II collagen for improving
the immune response, wherein the cartilage extract is
supplemented with sodium hyaluronate and lentinan,
wherein the mass ratio of said sodium hyaluronate to lenti-
nan is 4:1 to 1:1.

[0012] In a preferred embodiment, said cartilage extract
contains from 2 to 20% by mass of non-denatured type 11
collagen.

[0013] In a preferred embodiment, the mass ratio of said
sodium hyaluronate to lentinan is 4:1-2:1.

[0014] In a preferred embodiment, said cartilage extract is
made from cartilage as raw material and the total amount of
the added sodium hyaluronate and lentinan is from 10 to
60% by mass, preferably from 20 to 30% by mass, based on
the total mass of cartilage used as raw material.

[0015] Another embodiment of the present invention
relates to a method of preparing cartilage extract with effect
of improving immune response, wherein during the prepa-
ration of cartilage extract from cartilage, sodium hyaluro-
nate and lentinan are added, wherein the mass ratio of said
sodium hyaluronate to lentinan is 4:1-1:1.

[0016] In a preferred embodiment, said method comprises
the following steps:

[0017] 1) using cartilage as raw material and removing
the lipid component from the cartilage;

[0018] 2) homogenizing by pulverizing the cartilage
obtained in step 1) from which the lipid component has
been removed;

[0019] 3) adding to the homogenate obtained in step 2)
at least one selected from elastase, fig protease, and
ginger protease for enzymatic digestion;

[0020] 4) adding sodium hyaluronate and lentinan to the
enzymatic digest obtained in step 3);

[0021] 5) freeze-drying the material obtain in step 4) to
obtain the cartilage extract.

[0022] In a preferred embodiment, in said step 3), the trio
of elastase, fig protease, and ginger protease are added.
[0023] In a preferred embodiment, the mass ratio of said
sodium hyaluronate to lentinan is 4:1-2:1.

[0024] In a preferred embodiment, the total amount of the
added sodium hyaluronate and lentinan is from 10 to 60% by
mass, preferably from 20 to 30% by mass, based on the total
mass of cartilage which is used as raw material.

[0025] In a preferred embodiment, the cartilage extract
after freeze-drying in said step 5) is further pulverized to
obtain a pulverized material and then stored at room tem-
perature.

[0026] In a preferred embodiment, a further step of dis-
infection with ethanol is included between said step 1) and
step 2).

[0027] In a preferred embodiment, a step of filtering and
collecting the filtrate is also included between steps 3) and
4).

[0028] Another embodiment of the present invention
relates to the use of the above-mentioned cartilage extracts
with effect of improving immune response in the preparation
of a formulation for improving immune response.
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[0029] In apreferred embodiment, said formulation has an
effective storage period of not less than 36 months at room
temperature.

[0030] Technical effect: The cartilage extract of the pres-
ent invention avoids the addition of traditional preservative
substances such as hypochlorite and traditional substances
preventing protein denaturation such as sodium chloride and
potassium chloride, thus avoiding the risks to human health
associated with the intake of these traditional preservative
substances and/or substances preventing protein denatur-
ation. As an alternative, sodium hyaluronate and lentinan
added to the cartilage extract of the present invention are
low-calorie beneficial substances and are beneficial for
improving human immunity, and therefore are not only
harmless but also beneficial to human health. Moreover, the
addition of sodium hyaluronate and lentinan to the cartilage
extract of the present invention can effectively avoid the
denaturation of type II collagen while achieving preservative
effects.

[0031] As a result, the cartilage extract of the present
invention, when prepared as a formulation for improving
immune response, can maintain an effective effect of
improving immune response even after being stored at room
temperature for not less than 36 months, thereby protecting
the human body from tissue damage caused by immune
response overreactivity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 shows transmission electron microscopy
image of non-denatured type II collagen obtained according
to Example 1.

[0033] FIG. 2 shows the results of western blotting of
non-denatured type II collagen obtained according to
Example 1, where the right lane is the type II collagen
obtained in Example 1.

[0034] FIG. 3 illustrates the ameliorative effect of carti-
lage extract on sodium iodoacetate (MIA)-induced immune
response overreactivity as verified in Experimental Example
1.

[0035] FIG. 4 illustrates the ameliorative effect of carti-
lage extract on sodium iodoacetate (MIA)-induced immune
response overreactivity as verified in Experimental Example
2.

DETAILED DESCRIPTION OF THE
INVENTION

[0036] The present invention is described in detail here-
inafter in connection with specific embodiments. However,
it will be apparent to those skilled in the art that the
following specific embodiments are for illustrative purposes
only and should not be construed as limiting the scope of the
present invention.

[0037] In the present specification, the term “non-dena-
tured” means that the type II collagen is not denatured and
has an intact triple helix structure.

[0038] In the present specification, the term “about” is
used to indicate +5% of the specified value when used to
limit a value.

[0039] In the present specification, the term “%” indicates
% by mass if not otherwise specified.

[0040] In the present specification, the term “room tem-
perature” indicates the ambient temperature, i.e., without
special warming or cooling treatment.
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[0041] In the present specification, the term “an effective
amount of . . . for improving immune response” means that
the amount of non-denatured type Il collagen in the cartilage
extract is effective for improving immune response and that
the amount can be determined and configured according to
actual needs.

[0042] A first embodiment of the present invention relates
to a cartilage extract with effect of improving immune
response, the cartilage extract contains an effective amount
of' non-denatured type Il collagen for improving the immune
response, and the cartilage extract is supplemented with
sodium hyaluronate and lentinan, wherein the mass ratio of
said sodium hyaluronate to lentinan is from 4:1 to 1:1.
[0043] In the first embodiment described above, said car-
tilage extract may preferably contain from 2 to 20% by mass
of non-denatured type II collagen.

[0044] In the above-mentioned first embodiment, the
amount of the added sodium hyaluronate and lentinan can be
reasonably determined according to practical needs. Prefer-
ably, the total amount of the added sodium hyaluronate and
lentinan is 10 to 60% by mass, more preferably 20 to 30%
by mass, based on the total mass of cartilage which is used
as raw material.

[0045] A second embodiment of the present invention
relates to a method for preparing a cartilage extract with
effect of improving immune response as described above,
said method comprises the addition of sodium hyaluronate
and lentinan during the preparation of a cartilage extract
from cartilage, wherein the mass ratio of said sodium
hyaluronate to lentinan is 4:1 to 1:1.

[0046] In the second embodiment described above, said
method preferably comprises the following steps:

[0047] 1) using cartilage as raw material and removing
the lipid component from the cartilage;

[0048] 2) homogenizing by pulverizing the cartilage
obtained in step 1) from which the lipid component has
been removed;

[0049] 3) adding to the homogenate obtained in step 2)
at least one select from elastase, fig protease, and
ginger protease for enzymatic digestion:

[0050] 4) adding sodium hyaluronate and lentinan to the
enzymatic digest obtained in step 3);

[0051] 5) freeze-drying the material obtained in step 4)
to obtain the cartilage extract.

[0052] In the second embodiment described above, there
is no particular limitation on the source of cartilage used as
raw material, which can, for example, be derived from the
cartilage of fish, cattle, pigs, sheep, chicken, duck, etc. Thus,
the raw material used in the present invention has the
advantage of being from a wide range of sources and being
simple and easy to obtain. Accordingly, the cartilage extract
prepared in the present invention can be added as a food
ingredient to ordinary food, health food, and pharmaceutical
product because it is made from the cartilage of common
domestic animals, poultry, and other animals as raw mate-
rials, which is a safe source.

[0053] In the second embodiment described above, said
cartilage may be pre-treated before defatting. For example,
said cartilage may be diced using a dicing machine after
removing non-cartilaginous components such as meat, fas-
cia, redbone, etc. The size of said dice is not particularly
limited and may for example be 4x4 mm.

[0054] In the second embodiment described above, the
defatting of the cartilage can be carried out in a manner
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known in the art, using a defatting agent commonly used in
the art, without any particular limitation. Said defatting
agent may be, for example, Na,CO;, NaHCO,, Na,SiO;,
Na,PO, solution, etc., preferably Na,CO,, NaHCO, solu-
tion. The concentration of said defatting agent may be in the
range of 0.005 to 0.1% by mass, preferably in the range of
about 0.01 to 0.04% by mass, most preferably about 0.02%
by mass. The time for defatting is not particularly limited
and can be, for example, from 3 to 10 hours, preferably from
5 to 7 hours, most preferably about 6 hours. After defatting
and draining, it can be washed with purified water to a pH
of 6 to 7, preferably to a pH of about 6.5.

[0055] In the second embodiment described above, a
disinfection treatment may also be carried out after defatting
the cartilage and before homogenization. Said disinfection
treatment can be carried out using, for example, ethanol at
a concentration of about 75%. There is no particular limi-
tation on the number of times and duration of the disinfec-
tion, for example, 2 to 5, preferably 3 to 4 disinfections can
be carried out, and each disinfection can be carried out, for
example, for about 1 to 3 hours, preferably about 2 hours.
After the disinfection is complete, a wash with a purified
water can be carried out to remove the ethanol. The disin-
fection and purified water washing can be performed at a pH
of 6.0 to 7.5, preferably at a pH of 6.5 to 7.0.

[0056] In the second embodiment described above, in step
2), said homogenization may be carried out using a homog-
enizer. Said homogenizer is not particularly limited and can
be, for example, a colloid mill. As an example, said homog-
enization process can be carried out by grinding the defatted
cartilage to a size of 100 to 200 mesh.

[0057] Inthe second embodiment described above, in step
3), at least one selected from elastase, fig protease, and
ginger protease is added for enzymatic digestion. The type,
amount, and enzymatic activity of these proteases can be
selected according to the actual needs, as long as the
denaturation of type II collagen is minimized and the
degradation of other proteins is increased. Preferably, at
least one selected from elastase, fig protease, and ginger
protease may be added in an amount of 0.5 to 1.5% by mass,
more preferably about 0.75 to 1.0% by mass, based on the
total mass of said cartilage as raw material. Preferably, all
three of elastase, fig protease, and ginger protease are added
for enzymatic digestion, and the elastase, fig protease, and
ginger protease may be added in an amount of 0.1 to 1% by
mass, 0.1 to 0.5% by mass, and 0.1 to 0.5% by mass,
respectively, based on the total mass of said cartilage as raw
material. The pH conditions during said enzymatic digestion
can be suitably determined according to the actual situation,
for example, the enzymatic digestion can be carried out at a
pH of 6 to 8, preferably a pH of about 7.5. The temperature
and duration of the enzymatic digestion may also be deter-
mined as appropriate to the circumstances, for example,
from 5 to 50 hours at room temperature, preferably from 10
to 30 hours, and more preferably from 20 to 27 hours.
[0058] In the second embodiment described above,
between said step 3) and step 4), a filtration step may also
be included for removing large particulate matter from the
enzymatic digest and collecting the filtrate. Said filtration
may be carried out at room temperature by using a sieve, for
example, a 1 to 10-mesh, preferably a 5-mesh sieve.
[0059] In the second embodiment described above, in said
step 4), sodium hyaluronate and lentinan are added to the
enzymatic digest.
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[0060] The amount of the added sodium hyaluronate and
lentinan can be reasonably determined according to the
actual needs. However, from the point of view of obtaining
the best preservative effect and prevention of type II colla-
gen denaturation, the total amount of the added sodium
hyaluronate and lentinan may preferably be from 10 to 60%
by mass, preferably from 20 to 30% by mass, based on the
total mass of said cartilage as raw material, and the preser-
vative effect and prevention of type Il collagen denaturation
can be optimized.by adding this amount of the sodium
hyaluronate and lentinan.

[0061] In the second embodiment described above, the
freeze-drying in said step 5) may preferably be carried out
under vacuum. Said freeze-drying process preferably com-
prises a pre-cooling treatment and a subsequent drying
process. Said pre-cooling treatment may be carried out at a
temperature of, for example, not higher than -40° C., and the
final temperature of the said drying process may be con-
trolled at a temperature of, for example, 10° C. to 50° C., for
example at about 30° C. By means of this freeze-drying
treatment, the cartilage extract is obtained.

[0062] In the above second embodiment, preferably after
said step 5), said cartilage extract can also be pulverized to
obtain a pulverized material. Said pulverization is preferably
carried out at low temperatures, said low temperatures may
for example be below 10° C., preferably below 6° C. Said
pulverization may be carried out, for example, by superfine
pulverization, the size of the pulverized material may be
suitably determined according to actual needs, for example,
controlled at 100-300 mesh, preferably controlled at 150-
250 mesh. The pulverized material can be effectively stored
at room temperature for not less than 36 months.

[0063] A third embodiment of the present invention relates
to the use of the above-mentioned cartilage extract with
effect of improving immune response in the preparation of
aformulation for improving immune response.

[0064] In the third embodiment described above, said
formulation has an effective storage period of not less than
36 months at room temperature.

[0065] Herein, there is no particular limitation on the form
of the formulation in said third embodiment, for example
said formulation may be a dosage form for gastrointestinal
administration such as a commonly used bulk, tablet, gran-
ule, capsule, emulsion, suspension, etc., or said formulation
may be a non-gastrointestinal dosage form such as an
injection, ointment, hard paste, paste, patch, etc.

[0066] Alternatively, said formulation in said third
embodiment can be administered at a dose of, for example,
1 to 60 mg/kg body weight/day, more preferably at 2 to 30
mg/kg body weight/day, further preferably at 4 to 15 mg/kg
body weight/day. In particular, the formulation in said third
embodiment has a positive therapeutic effect for rheumatoid
arthritis, in particular at relatively high doses (e.g., above 8
mg/kg/day).

[0067] The cartilage extract prepared according to the
invention contains an effective amount of non-denatured
type Il collagen for improving the immune response, and the
addition of sodium hyaluronate and lentinan makes it pos-
sible to preserve and prevent denaturation of said type 11
collagen even after a long storage period (not less than 36
months), i.e., it remains effective in improving the immune
response even after a long period of storage. The cartilage
extract prepared according to the present invention is safe
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without toxic side effects, and thus can be further used in the
preparation of pharmaceuticals, health foods, and food prod-
ucts.

EXAMPLES

[0068] The present invention is described in further detail
by way of the following examples. However, the following
examples are for exemplary purposes only and should not be
construed as limiting the scope of the present invention. If
not otherwise specified, the reagents used in the following
embodiments are of analytically pure grade.

Example 1 Preparation of Cartilage Extract

[0069] (1) Pretreatment: 3 kg of chicken breast cartilage
was selected, thawed and the chicken meat, fascia, and red
bone were removed from the cartilage, and then cut into 4x4
mm dices using a dicing machine;

[0070] (2) Defatting: The cartilage is defatted at room
temperature for 6 h using 7 kg of NaHCO; solution with a
final concentration of 0.02% by mass. The cartilage was
washed with purified water to pH 6.5 after being defatted
and drained;

[0071] (3) Disinfection: Disinfection is started by adding
a concentration of 75% ethanol by mass for 4 times, 2 hours
each time, and after disinfection is finished, a wash is
performed with purified water until there is no ethanol odor,
and the pH is controlled at 6.5 to 7.0;

[0072] (4) Homogenization: 6 kg of purified water is
added to the cartilage dices treated in step (3) and the
cartilage is ground to 100~200 mesh using a colloid mill;

[0073] (5) Enzymatic digestion: The pH of the slurry
obtained from step (4) is adjusted to 7.5, 15 g of elastase, 5
g of fig protease and 5 g of ginger protease are added, and
enzymatic digestion is carried out at a temperature of 25° C.
for 24 hours;

[0074] (6) Filtration: A filtration is performed using a
S-mesh sieve to remove large particulate material from the
solution and collect the filtrate;

[0075] (7) Preservation: 500 g of sodium hyaluronate and
500 g of lentinan with Aw 0.73 were added;

[0076] (8) Drying: The material obtained from step (7)
was vacuum freeze-dried with the pre-cooling temperature
not higher than -40° C. and the final temperature of the
drying process controlled at 30° C. The cartilage extract was
obtained after freeze-drying with an Aw of 0.23.

[0077] (9) Pulverization: The freeze-dried cartilage extract
was superfinely pulverized below 4° C., and the mesh size
of the pulverized material was controlled at 200 mesh to
obtain a freeze-dried product with a shelf life of 3 years at
room temperature.

[0078] The content of non-denatured type 1I collagen was
19.5% by ELISA method (the supplier of the kit was
Shanghai Jianglai Biotechnology Co., Ltd.). The morphol-
ogy of non-denatured type Il collagen was detected by
transmission electron microscopy, and the result was shown
in FIG. 1. The western blot was used to detect type II
collagen, and the result was shown in the right lane of FIG.
2.
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Example 1: Effect of Cartilage Extract on TNF-a
in Sodium lodoacetate (MIA)-stimulated Cartilage
Tissue of SD Rats

[0079] SD (Sprague-Dawley) male rats, weighing 200
g~230 g, SPF (Specific Pathogen Free) grade, were pur-
chased from Liaoning Changsheng Biotechnology Co., Ltd.
Except for the blank control group (normal group), all rats
were injected with 25 pl. (40 mg/ml) of sodium iodoacetate
(MIA) solution prepared in saline, i.e., 1 mg MIA per rat,
into the knee joint cavity, and the blank control group
(normal group) was injected with the same volume of saline.
Cartilage extract prepared from Example 1 (low, medium,
and high dose groups, respectively) was added to the feed in
an amount of 4, 6, or 8 mg/kg body weight (kgBW)/day
starting on the day of molding. The normal group was given
standard feed, and after 5 consecutive weeks, blood was
collected from the abdominal aorta, centrifuged at 3000 rpm
for 10 min to obtain serum, and the content of TNF-o.
(produced by Shanghai Enzyme Link Biotechnology Co.,
Ltd.) in rat serum was determined by ELISA. The experi-
mental results are shown in FIG. 3. The low, medium and
high dose groups of cartilage extract could significantly
reduce the TNF-a content in serum, which were signifi-
cantly different from that of the model group (P<0.01,
P<0.05).

[0080] The above results demonstrate that the cartilage
extract prepared in Example 1 has a reducing effect on the
level of TNF-a in the serum in a dose-dependent manner
(i.e., it inhibits the production of TNF-a, which is associated
with inflammatory or autoimmune diseases). This directly
suggests that the cartilage extract prepared in Example 1
inhibits immune response overreactivity, thereby helping to
return the immune response to normal levels.

Experimental Example 2: Effect of Cartilage
Extract on TGF-f Content in MIA-induced SD
Rats

[0081] SD male rats, weighing 200 g~230 g, SPF grade,
were purchased from Liaoning Changsheng Biotechnology
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Co. All rats except the blank control group (normal group)
were injected with 25 ul. (40 mg/mL) of sodium iodoacetate
(MIA) solution prepared in saline, i.e., 1 mg MIA/each, into
the knee joint cavity, and the blank control group (normal
group) was injected with the same volume of saline. The
cartilage extract prepared from Example 1 was added to the
feed in an amount of 4, 6, or 8 mg/kgBW/day (low, medium,
and high dose groups, respectively) starting on the day of
molding. The normal group was given standard feed, and
after 5 consecutive weeks, blood was collected from the
abdominal aorta, and centrifuged at 3000 rpm for 10 minutes
to obtain serum, and of the content of TGF-f (produced by
Shanghai Enzyme Link Biotechnology Co., Ltd.) in rat
serum was determined by ELISA. The experimental results
are shown in FIG. 4. The low, medium and high dose groups
of cartilage extract could significantly increase the TGF-f
content in rat serum, which were significantly different from
the model group (P<0.05, P<0.01).

[0082] The above results demonstrate that the cartilage
extract prepared in Example 1 has an increasing effect on the
serum TGF-f content in a dose-dependent manner (i.e., it
induces the production of TGF-f, which is associated with
alleviating the inflammatory response). This directly indi-
cates that the cartilage extract prepared in Example 1 has an
inhibitory effect on immune response overreactivity, thus
helping to return the immune response to normal levels.

Experiment Example 3: Effect of Different
Polysaccharide Substances in Preserving and
Preventing Type II Collagen Denaturation in

Cartilage Extracts

[0083] Erythritol, chitosan, sodium hyaluronate, and len-
tinan were selected in the amounts of experiments 1-9 in the
following table, respectively, and mixed with cartilage
extract obtained from 4 kg of cartilage treated according to
steps (1) to (6) in Example 1, and tested for Aw, as well as
for colony count, molds, and yeasts after 6 months of
accelerated experiments. In experiments 10-11 in Table 1
below, the polysaccharide substances were replaced by
equal weights of NaCl and KCl, respectively.

TABLE 1

Aw and microorganisms of different polysaccharide substances mixed with cartilage extracts

Experiment Experiment
6
Experiment Sodium Sodium
Experiment Experiment 3 Experiment hyaluronate hyaluronate
1 2 Sodium 4 (850 g) + (800 g) +
Erythritol Chitosan hyaluronate lentinan lentinan lentinan
Testing items (1000 g) (1000 g) (1000 g) (1000 g) (150 g) (200 g)
Aw before drying 0.71 0.69 0.74 0.72 0.70 0.73
Aw after drying 0.23 0.18 0.32 0.28 0.25 0.28
Non-denaturing 18.8% 18.3% 19.7% 18.7% 19.5% 20.1%
type II collagen
content (%)
Total number of 100 <10 90 150 130 60
bacterial
colonies (cfi/g)
Molds and <10 <10 <10 <10 <10 <10
yeasts (cfu/g)
After 6 months 0.56 0.45 0.54 0.62 0.47 0.25
of accelerated
experimentation Aw
Non-denatured 12.3% 11.5% 9.1% 12.3% 14.1% 20.4%

type II collagen
content after 6
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TABLE 1-continued
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Aw and microorganisms of different polysaccharide substances mixed with cartilage extracts

months of

accelerated

experiment (%)

Total number of 440 520 390 560
bacterial

colonies after 6

months of

accelerated

experiment (cfu/g)

molds and yeasts 10 20 10 10
after 6 months of

accelerated

experiment (cfu/g)

450 60

10 <10

Testing items

Experiment
7
Sodium
hyaluronate
(700 g) +
lentinan
(300 g)

Experiment
8
Sodium
hyaluronate
(600 g) +
lentinan
(400 g)

Experiment
9
Sodium
hyaluronate
(500 g) +
lentinan
(500 g

Experiment

10
Sodium
chloride
(1000 g)

Experiment
11
Potassium
chloride
(1000 g)

Aw before drying
Aw after drying
Non-denaturing

0.74
0.26
20.6%

0.71
0.25
20.7%

0.69
0.27
20.5%

0.73
0.28
18.6%

0.71
0.30
19.3%

type II collagen

content (%)

Total number of 100 20 30
bacterial

colonies (cf/g)

Molds and <10 <10 <10
yeasts (cfu/g)

After 6 months 0.26 0.27 0.27
of accelerated
experimentation Aw
Non-denatured

type II collagen
content after 6
months of
accelerated
experiment (%)
Total number of 100 130 80
bacterial

colonies after 6

months of

accelerated

experiment (cf/g)

molds and yeasts <10 <10 <10
after 6 months of

accelerated

experiment (cf/g)

20.5% 20.6% 20.3%

50 120

<10 <10

0.23 0.26

18.8%

19.0%

50 120

<10 <10

[0084] The above Table 1 clearly shows that Aw became
high in the accelerated experiments in experiments 1~5 |
leading to microbial growth and a decrease in non-denatured
type 1I collagen content. On the other hand, in experiments
10-11, sodium chloride and potassium chloride as used in
the prior art were used, respectively, which could maintain
the Aw substantially unchanged, inhibit microbial growth,
and maintain the non-denatured type II collagen content, but
the use of high sodium and high potassium was detrimental
to human health. In Experiments 6-9, on one hand, Aw can
be maintained substantially unchanged, the microbial
growth can be inhibited, and the non-denaturing type II
collagen content can be maintained, and on the other hand,
the use of sodium hyaluronate and lentinan did not have
adverse effects on human health.

[0085] The present invention is specifically described
above in connection with the embodiments, but it will be
apparent to those skilled in the art that various amendments

may be made thereto without departing from the subject
matter and scope of the present invention. Such amendments
are within the scope of the invention of the present appli-
cation.

1. A cartilage extract with effect of improving immune
response, said cartilage extract containing an effective
amount of non-denatured type II collagen for improving the
immune response, characterized in that the cartilage extract
is supplemented with sodium hyaluronate and lentinan,
wherein the mass ratio of sodium hyaluronate to lentinan is
4:1-1:1.

2. The cartilage extract with effect of improving immune
response according to claim 1, characterized in that said
cartilage extract contains from 2 to 20% by mass of non-
denatured type Il collagen.

3. The cartilage extract with effect of improving immune
response according to claim 1, characterized in that the mass
ration of said sodium hyaluronate to lentinan is 4:1-2:1.
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4. The cartilage extract with effect of improving immune
response according to claim 1, characterized in that said
cartilage extract is made from cartilage as raw material,
wherein the total amount of the added sodium hyaluronate
and lentinan is from 10 to 60% by mass based on the total
mass of cartilage which is used as raw material.

5. A method for preparing the cartilage extract with effect
of improving immune response according to claim 1, char-
acterized in that the method comprises adding sodium
hyaluronate and lentinan during the preparation process of
the cartilage extract from cartilage, wherein the mass ratio of
sodium hyaluronate to lentinan is 4:1-1:1.

6. The method according to claim 5, characterized in that
said method comprises:

1) using cartilage as raw material and removing the lipid

component from the cartilage;

2) homogenizing by pulverizing the cartilage obtained in
said 1) from which the lipid component has been
removed;

3) adding to the homogenate obtained in said 2) at least
one selected from elastase, fig protease, and ginger
protease for enzymatic digestion;

4) adding sodium hyaluronate and lentinan to the enzy-
matic digest obtained in said 3);

5) freeze-drying the material obtained in said 4) to obtain
cartilage extract.

7. The method according to claim 6, characterized in that
in said 3), the triad of clastase, fig protease, and ginger
protease is added.

8. The method according to claim 5, characterized in that
the mass ratio of said sodium hyaluronate to lentinan is
4:1-2:1.

9. The method according to claim 5, characterized in that
the total amount of the added sodium hyaluronate and
lentinan is from 10 to 60% by mass based on the total mass
of cartilage which is used as raw material.
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10. The method according to claim 6, characterized in that
the freeze-dried cartilage extract from said 5) is further
pulverized to obtain a pulverized material, which is then
stored at room temperature.

11. The method according to claim 6, further comprising:
between said 1) and said 2), a disinfection with ethanol.

12. The method according to claim 6, further comprising:
between said 3) and said 4), filtering and collecting the
filtrate.

13. A method for improving immune response in a sub-
ject, including administering to subject an effective amount
of the cartilage extract according to claim 1.

14. The method according to claim 13, characterized in
that the cartilage extract has an effective storage period of
not less than 36 months at room temperature.

15. The cartilage extract with effect of improving immune
response according to claim 2, characterized in that the mass
ration of said sodium hyaluronate to lentinan is 4:1-2:1.

16. The method according to claim 6, characterized in that
the mass ratio of said sodium hyaluronate to lentinan is
4:1-2:1.

17. The method according to claim 7, characterized in that
the mass ratio of said sodium hyaluronate to lentinan is
4:1-2:1.

18. The cartilage extract with effect of improving immune
response according to claim 1, characterized in that said
cartilage extract is made from cartilage as raw material,
wherein the total amount of the added sodium hyaluronate
and lentinan is from 20 to 30% by mass based on the total
mass of cartilage which is used as raw material.

19. The method according to claim 5, characterized in that
the total amount of the added sodium hyaluronate and
lentinan is from 20 to 30% by mass based on the total mass
of cartilage which is used as raw material.
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