Descri ption

Title of Invention:

PHARMACEUTI CAL COMPOSI TI ON FOR USE | N | NCREASI NG HAI R
MODI FYI NG SCALP OR SKI'N, HEALI NG A WOUND, PROMOTI NG
OSTEOGENESI S, OR MCDI FYI NG HAI R

Technical Field
[ 0001]

The present invention relates to a pharmaceuti cal
conmposition for use in increasing hair, nodifying scalp
or skin, healing wounds, pronoting osteogenesis, or

nodi fyi ng hair; and a net hod.

Background Art
[ 0002]

Manmal i an m |l k (particularly colostrum contains
various substances including nutrients, such as imune
substances, intracellular transmtters, exosonmes, NMRNA
and cytokines. Wen an infant orally ingests the mlKk,
t hese substances are taken into the body to contribute to
growt h of the infant.

[ 0003]

Fat -l ineage cells have been reported to drive hair
cycling by contributing to niches of skin stemcells in
conmparative studies with and without fat |ineage cells

(Non Patent Literature 1). Non Patent Literature 1



indicates that emergence of CD34 positive cells, increase in
the number of PPAR-y-positive fat cells and maturity of fat
cells are related to growth of growing hair. Non Patent
Literature 2 reports that the number of tissue-resident M2-
like macrophages increases in the occurrence of tissue

regeneration in tissues.
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[0004]

Non Patent Literature 1: Festa E et al., Cell, 146: 7061-71,
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Summary
[0005a]

In one aspect, the present disclosure refers to the
cosmetic use of a composition comprising a saturated fatty
acid or an acceptable salt thereof and an excipient in
regenerating scalp, skin or hair, wherein the saturated fatty
acid comprises one or more saturated fatty acid selected from
the group consisting of palmitic acid, stearic acid and
myristic acid, and wherein the pharmaceutical composition is
to be administered by intracutaneous or subcutaneous injection,
wherein the amount of administration is 10 microliters to 50

microliters per location.



[0005Db]

In another aspect, the present disclosure refers to the
use of a saturated fatty acid or a pharmaceutically acceptable
salt thereof in the manufacture of a pharmaceutical
composition for treating a wound, wherein the saturated fatty
acid comprises one or more saturated fatty acid selected from
the group consisting of palmitic acid, stearic acid and
myristic acid, and wherein the pharmaceutical composition is
to be administered by intracutaneous or subcutaneous injection,
wherein the amount of administration is 10 microliters to 50
microliters per location.

[0005c]

In another aspect, the present disclosure refers to the
use of a saturated fatty acid or a pharmaceutically acceptable
salt thereof in the manufacture of a pharmaceutical
composition for treating for promoting osteogenesis, wherein
the saturated fatty acid comprises one or more saturated fatty
acid selected from the group consisting of palmitic acid,
stearic acid and myristic acid, and wherein the pharmaceutical
composition is to be administered to a damaged site of bone,
wherein the amount of administration is 10 microliters to 50
microliters per location.

[0005d]

In another aspect, the present disclosure refers to a

cosmetic use of a pharmaceutical composition comprising a

saturated fatty acid or an acceptable salt thereof and an



excipient in regenerating scalp, skin or hair, wherein the
pharmaceutical composition comprises soybean o0il or milk or an
extracted product or a processed product thereof which
comprises a saturated fatty acid or a pharmaceutically
acceptable salt thereof, and wherein the pharmaceutical
composition is to be administered by intracutaneous or
subcutaneous injection, wherein the amount of administration
is 10 microliters to 50 microliters per location.

[0005e]

In yet another aspect, the present disclosure refers to
the use of a saturated fatty acid or a pharmaceutically
acceptable salt thereof in the manufacture of a pharmaceutical
composition for treating a wound, wherein the pharmaceutical
composition comprises soybean oil or milk or an extracted
product or a processed product thereof which comprises a
saturated fatty acid or a pharmaceutically acceptable salt
thereof, and wherein the pharmaceutical composition is to be
administered by intracutaneous or subcutaneous injection,
wherein the amount of administration is 10 microliters to 50
microliters per location.

[0005]

The present disclosure provides a pharmaceutical

composition for topical administration for use in

modifying scalp or skin. The present disclosure also



provides a pharmaceutical composition for topical
administration for use in treating a wound. The present
disclosure further provides a pharmaceutical composition
for topical administration for use in promoting hair
increase or modifying hair.

[0006]

The present inventors have found that milk,
supernatant ingredients of centrifugated milk and soybean
o0il, and compositions containing fatty acids such as main
fatty acids contained therein are useful for modifying
scalp or skin, healing wounds, promoting osteogenesis,
and modifying hair. The present invention is based on
these findings.

[0007]

The following disclosure will be provided according
to the present disclosure.

(1) A pharmaceutical composition comprising a
therapeutically effective amount of a saturated fatty
acid or a pharmaceutically acceptable salt thereof, the
pharmaceutical composition being (i) a pharmaceutical
composition for topical administration for use in
modifying scalp or skin, (ii) a pharmaceutical
composition for topical administration for use in
treating a wound, or (iii) a pharmaceutical composition
for topical administration for use in promoting hair
increase or a pharmaceutical composition for topical
administration for use in modifying hair.

(2) The pharmaceutical composition according to (1)
above, for use in modifying scalp or skin.

(3) The pharmaceutical composition according to (1)
above, for use in treating a wound.

(4) The pharmaceutical composition according to (1)
above, for use in promoting hair increase.

(5) The pharmaceutical composition according to (1)
above, for use in promoting osteogenesis.

(6) The pharmaceutical composition according to (6)
above, wherein the saturated fatty acid is in a form

applied to a biocompatible film.



(7) The pharmaceutical composition described in any
one of (1) to (6) above, wherein the saturated fatty acid
is one or more fatty acids selected from the group
consisting of palmitic acid, stearic acid and myristic
acid.

(8) The pharmaceutical composition described in any
one of (1) to (7) above, further comprising an
unsaturated fatty acid.

(9) The pharmaceutical composition described in any
one of (1) to (6) above, comprising soybean oil or milk
or an extracted product or a processed product thereof
which contains a therapeutically effective amount of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof.

(10) The pharmaceutical composition according to (9)
above, wherein the milk is sterilized.

(11) The pharmaceutical composition according to
(10) above, wherein the milk is sterilized at a high
temperature.

[0008]

The present disclosure is advantageous in that it
provides a pharmaceutical composition or a treatment
method which can be used for various pharmaceutical
applications as described above and which is capable of
continuously exhibiting an effect even after completion

of treatment.

Brief Description of Drawings
[0009]
[Figure 1] Figure 1 is a photograph showing an influence

of administration of milk on cuticles of hair.



[Figure 2A] Figure 2A is photographs of a topical area
which shows an effect of administration of milk on
reduction of white hair.

[Figure 2B] Figure 2B is photographs of a lateral surface
of the head which shows an effect of administration of
milk on reduction of white hair.

[Figure 3] Figure 3 shows a relationship between
administration of milk and the thickness of a fat layer
of the skin, where symbols #1 to #6 denote, respectively,
one to six months after treatment.

[Figure 4A] Figure 4A shows stained tissues of type I
collagen and type III collagen in skin tissues before and
after treatment.

[Figure 4B] Figure 4B shows stained tissues of type I
collagen and type III collagen in skin tissues before and
after treatment.

[Figure 5] Figure 5 shows an effect of administration of

milk on the size of fat cells.



[ Figure 6A] Figure 6A shows an effect of adm nistration
of m |k on wound healing.

[Figure 6B] Figure 6B shows an effect of adm nistration
of lactoferrin on wound healing.

[Figure 6C] Figure 6C shows an effect of adm nistration
of a saturated fatty acid or an unsaturated fatty acid on
wound heal i ng.

[Figure 6D Figure 6D shows an effect of adm nistration
of soybean oil on wound healing.

[Figure 7] Figure 7 shows the results of

i mmrunohi st ol ogi cal staining of Wstar rat dorsa

subcut aneous fat |ayer tissues (staining of Ki67-positive
fat cells and staining of CD68-positive macrophages)
after admnistration of mlKk.

[Figure 8A] Figure 8A shows the results of

i mmunohi st ol ogi cal staining of scalp fat |ayer tissues
(CD31 staining and CD34 staining) after adm ni stration of
m | k.

[ Figure 8B] Figure 8B shows the results of

I mmunohi stol ogi cal staining of scalp fat |ayer tissues
(stai ning of CD68-positive macrophages, staining of
CD163-positive tissue-resident M-I|ike macrophages and
stai ning of PPAR-y-positive cells) after adm nistration
of m k.

[Figure 9] Figure 9 shows the results of

i mmunohi st ol ogi cal staining of rat dorsal subcutaneous



fat layer tissues (staining of CD68 and PPAR-y-positive
cells) after oral adm nistration of |actoferrin.

[ Figure 10A] Figure 10A shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and
ei ght weeks after adm nistration of physiol ogical saline.
The arrowheads in the Figure, each indicate a |ocation at
whi ch positive cells are present, and the nunber in
parentheses in the |lower right of each stained inage
3indi cates the nunber of positive cells in the visua
field.

[ Figure 10B] Figure 10B shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and
ei ght weeks after admnistration of palmtic acid. The
arrowheads in the Figure, each indicate a | ocation at
whi ch positive cells are present, and the nunber in
parentheses in the | ower right of each stained inage

I ndi cates the nunber of positive cells in the visua
field.

[ Figure 10C] Figure 10C shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and
ei ght weeks after adm nistration of stearic acid. The
arrowheads in the Figure, each indicate a | ocation at
whi ch positive cells are present, and the nunber in
parentheses in the | ower right of each stained inage

I ndi cates the nunber of positive cells in the visua

field.



[ Figure 10D] Figure 10D shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and
ei ght weeks after adm nistration of nyristic acid. The
arrowheads in the Figure each indicate a |ocation at

whi ch positive cells are present, and the nunber in
parentheses in the |lower right of each stained inage

i ndi cates the nunber of positive cells in the visua
field.

[ Figure 10E] Figure 10E shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and
ei ght weeks after adm nistration of oleic acid. The
arrowheads in the Figure, each indicate a | ocation at
whi ch positive cells are present, and the nunber in
parentheses in the | ower right of each stained inage

I ndi cates the nunber of positive cells in the visua
field.

[ Figure 10F] Figure 10F shows the results of staining of
CD68 and PPAR-y-positive cells in tissues four weeks and

ei ght weeks after adm nistration of a-linolenic acid.

The arrowheads in the Figure, each indicate a |ocation at
whi ch positive cells are present, and the nunber in
parentheses in the |lower right of each stained inage

i ndi cates the nunber of positive cells in the visua
field.

[Figure 10 Figure 10G shows the results of staining of

CD68 and PPAR-y-positive cells in tissues four weeks and

ei ght weeks after admnistration of linoleic acid. The



arrowheads in the Figure, indicate a | ocation at which
positive cells are present, and the nunber in parentheses
in the lower right of each stained image indicates the
nunber of positive cells in the visual field.

[Figure 11A] Figure 11A shows the sum of val ues each
obtai ned by multiplying the |l ength by the nunber of hairs
for each hair length after adm nistration of mlKk.
[Figure 11B] Figure 11B is a formof a bar graph show ng
the results of Figure 11A. In the Figure 11B, the "1.4
mm or nore" neans the sumof the [ engths of hairs that

are 1.4 mmor nore in length, and the "all" neans the sum
of the lengths of hairs having a length of 0.9 nm or nore.
[Figure 12] Figure 12 is an i mage of osteogenesis
observed by 3D-CT after a bioconpatible filmcoated with
pal mtic acid or an uncoated bi oconpatible filmis placed
on a bone resection site (dianeter: 8.8 nm. For

sanpling tissues, a hole with a dianeter of 3 Mmis
artificially bored in part of the bone after osteogenesis.
[Figure 13] Figure 13 is hematoxylin-eosin-stained i mages
of bone sections obtained by sanpling tissues after

ost eogenesis. The dashed ellipses each indicate a bone
newy forned on the bone resection site, and nuneri cal

val ues each indicate the area of the fornmed bone (the
nunber of pixels and mft).

[Figure 14] Figure 14 shows variations in gene expression

of Bone norphogenetic protein-4 (Bnp4) and Bone



- 10 -

nor phogenetic protein-7 (Bnp7) in subjects given palmtin
or mlKk.

[Figure 15] Figure 15 shows variations in gene expression
after adm nistration of palmtic acid or mlk to a

contr ol

Description of Enbodi nents
[0010]

As used herein, the "subject"” neans a mammal .
Exanpl es of the mammal include humans (nmal es and fenal es).
[ 0011]

As used herein, the "m k" nmeans mamual -derived m | K.
Exanpl es of the manmal i nclude hunmans and bovi nes.
[ 0012]

As used herein, the "m |k serunf neans an aqueous
sol uti on obtained by renoving m | kfat conmponents and
casein frommlk. The mlk serumcan be obtained by, for
exanpl e, subjecting mlk to treatnment such as
centrifugation and renoving precipitates.

[0013]

As used herein, the "scal p" neans the skin of a
region of the head, which is inclusive of the top of the
head but exclusive of the face, the jaw and the neck
(including ears). As used herein, the "skin" is
construed as including the scalp and the skin other than
the scalp. The scalp of a human has an area of about 700

mt to about 800 mmf.



[ 0014]

As used herein, the "nodification"” neans that the
quality is inproved, aneliorated, upgraded or nmade better.
As used herein, the "inprovenent” is construed as
I ncluding betternent of a current situation and
betternment of bad portions.

[ 0015]

As used herein, the "hair" nmeans hair growi ng on the
skin. As used herein, the "head hair" means hair grow ng
on the scalp.

[ 0016]

As used herein, the "white hair" neans hair,
particul arly head hair, which exhibits a white col or due
to the lack of pignments such as eunelanin (or true
mel ani n) and/ or pheonel anin. As used herein, the "black
hai r" means hair containing eunelanin and exhibiting a
bl ack col or.

[0017]

As used herein, the "cuticle" is a structure
covering the surface of hair and existing on the
outernost |layer of the hair. The cuticle has a role in
protecting hair against external stinuli and a role in
preventing | oss of noisture or ingredients to the outside
fromthe internal cortex. The cuticle covers hair in a
scal el i ke manner by extending fromthe root to the tip
end of the hair.

[ 0018]



As used herein, the "wound" neans physical damage to
ti ssues. The wound includes wounds of the body surface.
[ 0019]

The present invention provides:

(A) a pharmaceutical conposition for topica
adm ni stration for use in nodifying scalp or skin, the
pharmaceuti cal conposition containing a therapeutically
effective anount of a fatty acid (particularly a
saturated fatty acid) or a pharmaceutically acceptabl e
salt thereof;

(B) a pharmaceutical conposition for topica
adm nistration for use in treating a wound, the
phar maceuti cal conposition containing a therapeutically
effective amount of a fatty acid (particularly a
saturated fatty acid) or a pharnaceutically acceptable
salt thereof;

(C a pharmaceutical conposition for topica
adm nistration for use in pronoting hair increase, or a
pharmaceuti cal conposition for topical admnistration for
use in nodifying hair, the pharnmaceutical conposition
containing a therapeutically effective anount of a fatty
acid (particularly a saturated fatty acid) or a
pharmaceutically acceptable salt thereof; and

(D) a pharmaceutical conposition for use in
pronoti ng osteogenesis, the pharmaceutical conposition
containing a therapeutically effective anount of a fatty

acid (particularly a saturated fatty acid) or a
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phar maceutically acceptable salt thereof (hereinafter,
t he pharnmaceuti cal conpositions according to (A to (D)
above are sonetines referred to collectively as a
"pharnmaceuti cal conposition of the present invention").
[ 0020]

In certain enbodi nents of the present invention,
exanpl es of the conposition containing a therapeutically
effective anount of a saturated fatty acid or a
pharmaceutically acceptable salt thereof include mlk,

m |k extracted products (e.g. mlk serum) and mlk
processed products (e.g. dairy products, e.g. cheese mlKk
serum and yogurt mlk serum, and m xtures thereof. The
mlk, mlk extracted products or m |k processed products
may be sterilized, for exanple sterilized at a | ow
tenperature (e.g. sterilized by heating at 62°C to 68°C)
or sterilized at a high tenperature (sterilized by
heati ng at 120°C or higher). Sterilization of mlk is
normal ly classified broadly into | owtenperature
sterilization performed at 62°C to 68°C for about 30

m nutes (e.g. at 65°C for 30 m nutes) and hi gh-
tenperature sterilization perfornmed at 120°C to 150°C for

1 second to 4 seconds (e.g. 120°C to 130°C for 2 seconds

to 3 seconds). Therefore, in certain enbodi nents of the
present invention, the pharnmaceutical conposition of the
present invention contains mlk as an active ingredient.

[ 0021]



In certain enbodi nents of the present invention,
exanpl es of the conposition containing a therapeutically
effective amount of a saturated fatty acid or a
pharmaceutically acceptable salt thereof include ani nal
oil, vegetable oil, extracted products or processed
products of these oils (e.g. soybean oil, soybean oi
extracted products or soybean oil processed products),
and m xtures thereof.

[ 0022]

As used herein, the extracted product frommlk or
soybean oil is a fraction extracted fromm |k or soybean,
may be called a m |k extracted product or a soybean oi
extracted product, and contains a therapeutically
effective amobunt of a saturated fatty acid or a
phar maceutically acceptable salt thereof.

[ 0023]

As used herein, the processed product of mlk or
soybean oil is a product obtained by processing mlk or
soybean oil, may be called a m |k processed product or a
soybean processed product, and contains a therapeutically
effective anmobunt of a saturated fatty acid or a
phar maceutically acceptable salt thereof.

[ 0024]

Exanpl es of the conposition containing a

therapeutically effective anobunt of a saturated fatty

acid or a pharnaceutically acceptable salt thereof
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i ncl ude solutions containing mlk and mlk serum and
freeze-dried preparations thereof.
[ 0025]

The fatty acid contained in the pharnaceuti cal
conposition for topical admnistration according to the
present invention may be a fatty acid contained as an
i ngredi ent of mlk.

[ 0026]

In certain enbodi nents of the present invention, the
saturated fatty acid contained in the pharnmaceutica
conmposition for topical adm nistration according to the
present invention is one or nore saturated fatty acids
selected fromthe group consisting of palmtic acid,
stearic acid and nyristic acid.

[0027]

In certain enbodi nents of the present invention, the
fatty acid contained in the pharnaceutical conposition
for topical adm nistration according to the present
i nvention may be a saturated fatty acid, and is one or
nore fatty acids selected fromthe group consisting of
pal mtic acid, stearic acid and nyristic acid.

[ 0028]

In certain enbodi nents of the present invention, the
saturated fatty acid contained in the pharmaceutica
conposition for topical admnistration according to the

present invention is palmtic acid.
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In certain enbodi nents of the present invention, the
saturated fatty acid contained in the pharmaceutica
conposition for topical admnistration according to the
present invention is stearic acid.

In certain enbodi nents of the present invention, the
saturated fatty acid contained in the pharnmaceutica
conmposition for topical adm nistration according to the
present invention is nyristic acid.

[ 0029]

In certain enbodi nents of the present invention, the
pharmaceuti cal conposition for topical admnistration
according to the present invention nmay further contain an
unsaturated fatty acid, and the unsaturated fatty acid
may be, for exanple, one or nore unsaturated fatty acids
sel ected fromthe group consisting of oleic acid, a-

i nol enic acid and |inoleic acid.

In certain enbodi nents of the present invention, the
fatty acid contained in the pharnaceutical conposition
for topical adm nistration according to the present
Invention is oleic acid.

The fatty acid contained in the pharnaceuti cal
conposition for topical admnistration according to the
present invention is a-linolenic acid.

The fatty acid contained in the pharnaceuti cal
conposition for topical admnistration according to the
present invention is linoleic acid.

[ 0030]



In certain enbodi nents, the fatty acid contained in
t he pharnmaceuti cal conposition for topical admnistration
according to the present invention my be a m xture of at
| east one saturated fatty acid and at | east one
unsaturated fatty acid. In certain enbodi nents, the
phar maceuti cal conposition for topical adm nistration
according to the present invention contains palmtic acid
and linoleic acid as the fatty acid. In certain
enbodi nents, the pharmaceutical conposition for topica
adm ni stration according to the present invention
contains palmtic acid and oleic acid as the fatty acid.
In certain enbodi nents, the pharmaceutical conposition
for topical admnistration according to the present
i nvention contains stearic acid and linoleic acid as the
fatty acid. In certain enbodi nents, the pharnmaceutica
conmposition for topical adm nistration according to the
present invention contains stearic acid and oleic acid as
the fatty acid. |In certain enbodinents, the
pharmaceuti cal conposition for topical admnistration
according to the present invention contains palmtic acid,
stearic acid and linoleic acid as the fatty acid. 1In
certai n enbodi nents, the pharmaceutical conposition for
topi cal adm nistration according to the present invention
contains palmtic acid, stearic acid and oleic acid as
the fatty acid. |In certain enbodinents, the
pharmaceuti cal conposition for topical admnistration

according to the present invention contains nyristic acid,
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palmtic acid, stearic acid, oleic acid, linoleic acid
and a-linolenic acid as the fatty acid.
[ 0031]

In certain enbodinents, mlk, a mlk extracted
product, a mlk processed product or a m xture thereof,
whi ch can be used in the present invention, may contain
one or nore fatty acids selected fromsaturated fatty
acids {here, the phrase "may contain fatty aci ds" include
cases where the mlk naturally contains the fatty acids
and cases where the fatty acids are added to the m | k}.
In certain enbodinents, mlk, a mlk extracted product, a
m | k processed product or a m xture thereof, which can be
used in the present invention, may further contain an
unsaturated fatty acid. In certain enbodinents, mlk, a
m |k extracted product, a mlk processed product or a
m xture thereof, which can be used in the present
i nvention, may contain, for exanple, one or nore fatty
acids selected fromthe group consisting of palmtic acid,
stearic acid and nyristic acid. In certain enbodinents,
mlk, a mlk extracted product, a ml|k processed product
or a mxture thereof, which can be used in the present
I nvention, may contain, for exanple, one or nore
unsaturated fatty acids selected fromthe group
consisting of oleic acid, a-linolenic acid and linoleic
acid. In certain enbodinents, mlk, a mlk extracted
product, a m |k processed product or a m xture thereof,

whi ch can be used in the present invention, may contain,
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for exanple, one or nore saturated fatty acids and one or
nore unsaturated fatty acids. In certain enbodi nents,
mlk, a mlk extracted product, a ml|k processed product
or a mxture thereof, which can be used in the present

I nvention, may contain one or nore fatty acids sel ected
fromthe group consisting of palmtic acid, stearic acid
and nyristic acid and one or nore fatty acids sel ected
fromthe group consisting of oleic acid, a-linolenic acid
and linoleic acid. In certain enbodinents, mlk, a mlk
extracted product, a mlk processed product or a m xture
t hereof, which can be used in the present invention, my
contain nyristic acid, palmtic acid and oleic acid. In
certain enbodi nents, mlk, a mlk extracted product, a

m | k processed product or a m xture thereof, which can be
used in the present invention, may contain nyristic acid,
palmtic acid, stearic acid, oleic acid, linoleic acid
and a-linolenic acid. In certain enbodi nents of the
present invention, the one or nore fatty acids can be
added to the pharmaceutical conposition in the form of
mlk, a mlk extracted product, a ml|k processed product
or a mxture thereof.

[ 0032]

In certain enbodi nents of the present invention,
mlk, a mlk extracted product, a mlk processed product
or a mxture thereof may have an increased content of one
or nore fatty acids selected fromsaturated fatty acids

and unsaturated fatty acids. The increase of the content
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means that the content of the fatty acids in mlk, a mlk
extracted product, a mlk processed product or a m xture
thereof is higher after the increase of the content than
before the increase of the content. The increase of the
content can be perfornmed by, for exanple, adding one or
nore fatty acids selected fromsaturated fatty acids and
unsaturated fatty acids to mlk, a mlk extracted product,
a mlk processed product or a mxture thereof. 1In
certai n enbodi nents, the increase of the content nay be,
for exanple, the increase of the content of one or nore
fatty acids selected fromthe group consisting of

pal mtic acid, stearic acid and nyristic acid. 1In
certain enbodi nents, the increase of the content nay be,
for exanple, the increase of the content of one or nore
fatty acids selected fromthe group consisting of oleic
acid, a-linolenic acid and linoleic acid. In certain
enbodi nents, the increase of the content may be the

i ncrease of the content of one or nore saturated fatty
acids and one or nore unsaturated fatty acids. 1In
certain enbodi nents, the increase of the content nay be,
for exanple, the increase of the content of one or nore
fatty acids selected fromthe group consisting of

pal mtic acid, stearic acid and nyristic acid and the
content of one or nore fatty acids selected fromthe
group consisting of oleic acid, a-linolenic acid and
linoleic acid. In certain enbodinents, the increase of

the content may be the increase of the content of each of



nmyristic acid, palmtic acid and oleic acid. In certain
enbodi nents, the increase of the content may be the

i ncrease of the content of each of nyristic acid,
palmtic acid, stearic acid, oleic acid, linoleic acid
and a-linol enic acid.

[ 0033]

In certain enbodi nents of the present invention,
mlk, a mlk extracted product, a ml|k processed product
or a mxture thereof may have a reduced |actoferrin
content. The lactoferrin content may be reduced by a
nmet hod such as hi gh-tenperature sterilization.

MIk, a mlk extracted product, a mlk processed
product or a m xture thereof may have an increased fatty
acid content and a reduced |actoferrin content.

[ 0034]

In certain enbodi nents of the present invention,
animal oil, vegetable oil, an extracted product or a
processed product of the oil or a mxture thereof may
contain one or nore fatty acids selected from saturated
fatty acids. In certain enbodinents, aninal oil,
vegetabl e oil, an extracted product or a processed
product of the oil or a mxture thereof may further
contain an unsaturated fatty acid. In certain
enbodi nents, aninmal oil, vegetable oil, an extracted
product or a processed product of the oil or a mxture
t hereof, which can be used in the present invention, may

contain, for exanple, one or nore fatty acids sel ected



fromthe group consisting of palmtic acid, stearic acid
and nyristic acid. In certain enbodi nents, animl oil,
vegetable oil, an extracted product or a processed
product of the oil or a m xture thereof, which can be
used in the present invention, may contain, for exanple,
one or nore unsaturated fatty acids selected fromthe
group consisting of oleic acid, a-linolenic acid and
linoleic acid. In certain enbodinents, animal oil,
vegetabl e oil, an extracted product or a processed
product of the oil or a mxture thereof, which can be
used in the present invention, nmay contain, for exanple,
one or nore saturated fatty acids and one or nore
unsaturated fatty acids. In certain enbodi nents, ani nal
oil, vegetable oil, an extracted product or a processed
product of the oil or a mxture thereof, which can be
used in the present invention, nmay contain one or nore
fatty acids selected fromthe group consisting of
palmtic acid, stearic acid and nyristic acid and one or
nore fatty acids selected fromthe group consisting of
oleic acid, a-linolenic acid and linoleic acid. In
certain enbodi nents, animal oil, vegetable oil, an
extracted product or a processed product of the oil or a
m xture thereof, which can be used in the present

i nvention, may contain nyristic acid, palmtic acid and
oleic acid. In certain enbodinents, animal oil,
vegetabl e oil, an extracted product or a processed

product of the oil or a mxture thereof, which can be
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used in the present invention, may contain nyristic acid,
palmtic acid, stearic acid, oleic acid, linoleic acid
and a-linol enic acid.

[ 0035]

In certain enbodi nents of the present invention,
animal oil, vegetable oil, an extracted product or a
processed product of the oil or a mxture thereof may
have an increased content of one or nore fatty acids
selected fromsaturated fatty acids and unsaturated fatty
acids. The increase of the content neans that the
content of the fatty acids in animal oil, vegetable oil
an extracted product or a processed product of the oil or
a mxture thereof is higher after the increase of the
content than before the increase of the content. The
i ncrease of the content can be perforned by, for exanple,
addi ng one or nore fatty acids selected from saturated
fatty acids and unsaturated fatty acids to animal oil,
vegetable oil, an extracted product or a processed
product of the oil or a mxture thereof. In certain
enbodi nents, the increase of the content may be, for
exanpl e, the increase of the content of one or nore fatty
acids selected fromthe group consisting of palmtic acid,
stearic acid and nyristic acid. In certain enbodinents,
the increase of the content nay be, for exanple, the
i ncrease of the content of one or nore fatty acids

selected fromthe group consisting of oleic acid, a-

linolenic acid and linoleic acid. In certain enbodi nents,



the increase of the content may be the increase of the
content of one or nore saturated fatty acids and one or
nore unsaturated fatty acids. |In certain enbodi nents,
the increase of the content nay be, for exanple, the

i ncrease of the content of one or nore fatty acids
selected fromthe group consisting of palmtic acid,
stearic acid and nyristic acid and the content of one or
nore fatty acids selected fromthe group consisting of
oleic acid, a-linolenic acid and linoleic acid. 1In
certain enbodi nents, the increase of the content nay be
the increase of the content of each of nyristic acid,
palmtic acid and oleic acid. In certain enbodi nents,
the increase of the content may be the increase of the
content of each of nyristic acid, palmtic acid, stearic
acid, oleic acid, linoleic acid and a-linolenic acid.

[ 0036]

In certain enbodi nents, the pharnaceutica
conposition for topical admnistration according to the
present invention contains the fatty acid in a soluble
form 1In certain enbodi nents, the pharmaceutica
conmposition for topical adm nistration according to the
present invention contains the fatty acid as a
pharmaceutically acceptable salt. In certain enbodi nents,
t he pharnmaceutical conposition for topical admnistration
according to the present invention contains the fatty
acid in an emulsion form |In certain enbodi nents, the

fatty acid is not in either an ester formor a glyceride
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formin the pharmaceutical conposition for topica
adm ni stration according to the present invention.
[ 0037]

The fatty acid is soluble in dinmethyl sulfoxide,
et hanol, chloroformand diethyl ether. The water
solubility of the fatty acid is inproved when the fatty
acid is in the formof a pharmaceutically acceptable salt,
for exanple a sodiumsalt. The fatty acid salt may be
di ssolved in water by form ng mcelles.

[ 0038]

In certain enbodi nents, the pharmaceutica
conmposition for topical adm nistration according to the
present invention may be a preparation for injection. In
certain enbodi nents of the present invention, the
phar maceuti cal conposition for topical adm nistration
according to the present invention may be provided in the
formof a kit including a freeze-dried preparation of a
fatty acid-containing solution and water for injection,
and the freeze-dried preparation nmay be prepared with the
water for injection at the tinme of need. The water for
i njection may be heated before use.

The pharnmaceutical conposition for use in pronoting
ost eogenesi s according to the present invention may be
provided in a state of being applied to a bioconpatible
film Therefore, the present invention can provide a
pharmaceuti cal agent containing a therapeutically

effective anmount of a saturated fatty acid applied onto a
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bi oconpatible film or a pharmaceutically acceptable salt
t hereof . Exanples of the bioconpatible filminclude thin
films having a surface of cal cium phosphate (e.g. thin
films of cal cium phosphate), thin filns having a surface
of polylactic acid (e.g. thin filnms of polylactic acid),
thin filnms having a surface of polyglycolic acid (e.qg.
thin filnms of polyglycolic acid), thin filnms of a surface
of a copol yner or bl ock copolynmer of lactic acid and
pol ygl ycolic acid (e.g. thin filnms of a copolyner or
bl ock copol yner of lactic acid and pol yglycolic acid) and
thin filnms having a surface of hydroxyapatite (e.g. thin
films of hydroxyapatite). The application of an active
I ngredi ent onto the bioconpatible filmcan be perforned
by, for exanple, adding dropwi se a solution of the active
I ngredi ent onto the bioconpatible film and drying the
added sol ution. For exanple, about 10 to 50 pg of the
pharmaceuti cal active ingredient can be applied to the
bi oconpati ble film
[ 0039]

The pharnaceuti cal conposition for topical
adm ni stration containing a therapeutically effective
amount of a saturated fatty acid or a pharmaceutically
acceptable salt thereof, for use in nodifying scalp or
skin, inproves the scalp fromthe vicinity of an
adm ni stration portion after adm nistration, and the
effect is gradually propagated to the surroundings with

time. Therefore, the conposition can be scattered on the



scalp or skin to propagate the effect of the present
invention to the surroundings with time, or densified to
reduce the tinme required for propagation. In certain
enbodi nents of the present invention, the admnistration
density of the pharmaceutical conposition of the present
invention is not particularly limted, and my be 1

| ocation per 1 cnf to 10 cnf, 1 cnf to 5 cnf, 1 cnf to 4
cnf, 1 cnf to 3 cnf, 1 cnf to 2 cnf, 0.5 cnf to 2 cnf or
0.7 cnf to 1.5 cnf. In certain enbodi nents of the present
i nvention, the pharmaceutical conposition of the present
i nvention can be adm nistered at an admi nistration
density of, for exanple, 1 or less location per 0.5 cnf,
1 or less location per 0.6 cnf, 1 or |ess |ocation per
0.7 cnf, 1 or less location per 0.8 cnf, 1 or |ess

| ocation per 0.9 cnf, or 1 or less per 1 cnf. In certain
enbodi nents of the present invention, for exanple, the
phar maceuti cal conposition of the present invention can
be topically adm nistered i nmedi ately under the skin or
over the derms |ayer to the upper fat layer. The

adm ni stration can be perforned by, for exanple,

i nj ection.

[ 0040]

A therapeutically effective amount of the saturated
fatty acid or a pharmaceutically acceptable salt thereof
can be adm nistered in the formof a solution in an
amount of, for exanple, 10 pL to 50 pL, 15 pL to 30 pL
15 puL to 25 pL or about 20 pL per | ocation.



[ 0041]

The adm nistration site can be appropriately
sel ected, and for exanple, the conposition can be
adm nistered to the entire scalp, or admnistered to a
poorer portion as conpared to other portions of the
entire scalp.

[ 0042]

Surprisingly, the present inventors have found that
when the conposition is adnministered to a relatively good
site of the entire scalp, the effect thereof is easily
propagated. The good portion has hi gh responsiveness to
t he pharnaceuti cal conposition of the present invention,
and the effect is propagated to the surroundi ngs of the
adm ni stration | ocation. The inprovenent effect through
propagation is nore remarkable at a |location closer to
the admi nistration | ocation, and covers a range of
several cm(e.g. 1 cmto 4 cm fromthe adm nistration
| ocation. Therefore, the conposition can be adm ni stered
to a relatively good site of the scalp. Since the
i nprovenent effect is propagated fromthe good site to
the relatively poor site, a therapeutic effect on the
poor site can be obtained by adm nistrating the
conmposition only to the relatively good site.

Therefore, the conposition may be admnistered to a
relatively good site of the scalp to inprove a poorer
portion through the propagation effect. Wen inprovenent

is attained at a relatively poor site, responsiveness to
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t he pharnmaceutical conposition of the present invention
i s enhanced. Therefore, the conposition nay be

adm nistered to a relatively good site of the scalp to
advance i nprovenment of a poorer portion through the
propagation effect, followed by adm nistering the

phar maceuti cal conposition of the present invention to
the portion that was poor.

It is considered that every tinme the pharnaceuti cal
conmposition of the present invention is adm nistered,
tissue stimuli, the activity of nacrophage and the
activity of immture fat cells are raised to enhance the
repair function at the adm nistration site. It is
desirable to adm nister the conposition in |light of the
synptom (condition) of a patient and the degree of
I mprovenent .

[ 0043]

In certain enbodi nents, the topical adm nistration
can be applied to 150 | ocations to 250 | ocations (e.qg.
about 200 |l ocations) or 250 |locations to 800 |ocations
per adult scal p, and the nunber of adm nistration
| ocati ons can be determ ned as necessary. Here, the term
"about" neans inclusion of a nunerical value range within
+10% or 5% fromthe nunerical value followng this term
[ 0044]

The adm ni stration interval of the pharnmaceutica
conposition of the present invention is not particularly

limted, and for exanple, the pharmaceutical conposition
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can be admi nistered at an interval of once a nonth to
once per 6 nonths, twice a nonth to once per 5 nonths,
twce a nonth to once per 4 nonths, twice a nonth to once
per 3 nmonths, twice a nonth to once per 2 nonths, 1.5
times a nonth to once per 1.5 nonths, or 1.2 tines a
nmonth to once per 1.2 nonths, for exanple about once a
nmont h.
[ 0045]

The pharnmaceutical conposition of the present
I nvention exhibits a scalp or skin nodification effect
even when adm ni stered only once, and this effect can be
sustai ned. Therefore, the admi nistration nay be
performed once, or two or nore tines. The pharnaceutica
conmposition of the present invention can be continuously
adm ni stered until treatnment is conpleted or until a
patient is satisfied. Particularly, according to the
present invention, the scalp or skin nodification effect
is exhibited earlier at a portion having a good condition
than at a portion having a bad condition. Therefore, the
treatnent period and the treatnent interval nay vary
depending on the condition of the scalp or skin. The
treatnment period with the pharmaceutical conposition of
the present invention may be, for exanple, one treatnent
at the shortest to 3 years, one treatnment at the shortest
to 2 years, one treatnent at the shortest to 1.5 years,
one treatnent at the shortest to 1 year, one treatnent at

the shortest to eight nonths, one treatnent at the
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shortest to six nonths, or one treatnent at the shortest
to four nonths. The pharnaceutical conposition of the
present invention may be adm ni stered before, when or
after an age-rel ated change is observed in the hair,
scalp or skin. Admnistration of the pharnmaceutica
conposition of the present invention nmay be started again
bef ore, when or after an age-rel ated change is observed
in the hair, scalp or skin of a subject after treatnent
with the pharmaceutical conposition.

[ 0046]

In certain enbodi nents of the present invention, the
phar maceuti cal conposition according to (A) above may be
a pharmaceutical conposition for rejuvenation or
pronotion of rejuvenation of the scalp or skin. 1In
certain enbodi nents of the present invention, the
phar maceuti cal composition according to (A) above may be
a pharmaceutical conposition for regeneration or
pronoti on of regeneration of the scalp or skin. 1In
certain enbodi nents of the present invention, the
phar maceuti cal conposition according to (A) above may be
a pharmaceutical conposition for activation of the scalp
or skin. In certain enbodiments of the present invention,
t he pharnmaceuti cal conposition according to (A) above can
be used in conbination with a hair increasing agent or a
hair grow ng agent.

[ 0047]
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In certain enbodi nents of the present invention, the
phar maceuti cal conposition according to (B) above can be
used for treating a wound. In the present invention, the
treatment of a wound may be healing of a wound, pronotion
of healing of a wound or acceleration of healing of a
wound.

[ 0048]

| mprovenent of the scal p i nduces an effect on the
hair itself. As shown in Exanpl es bel ow, exanples of the
hai r i nprovenent effect include reduction of white hair,
reducti on of the weight of white hair portions, reduction
of the ratio of white hairs, inprovenent of roughness of
cuticles, and inprovenent of the thickness and the growth
rate of hair. Therefore, in certain enbodi nents of the
present invention, the pharnmaceutical conposition
according to (C) above nay be a pharnaceutica
conposition for use in reducing white hair. Exanples of
the reduction of white hair include reduction of the
nunber of white hairs, reduction of the weight of white
hair portions and reduction of the ratio of white hairs.
Reduction of white hair nmay be associated with increase
I n the nunber of hairs colored with various kinds of
mel anin, increase in the weight of such hair portions and
increase in the ratio of such hairs. 1In certain
enbodi nents of the present invention, the pharnmaceutica
conmposition according to (C) above nmay be a

phar maceuti cal conposition for use in inproving roughness
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of cuticles of hair. Exanples of the inprovenent of
roughness of cuticles of hair include enhancenent of the
alignnent |evel of cuticles, and reduction of the area of
regions where cuticles are disordered. In certain
enbodi nents of the present invention, the pharnmaceutica
conposition according to (C) above may be a
phar maceuti cal conposition for use in inproving the
thi ckness or the growth rate of hair. Exanples of the
i nprovenent of the thickness of hair include thickening
of hair, increasing of the nunber of thick hairs, and
increasing of the ratio of thick hairs. Exanples of the
i nprovenent of the growth rate include increasing of the
nunber or the ratio of hairs having an growh rate of 10
mmor nore, 11 mmor nore, 12 mmor nore, 13 nmor nore,
14 mmor nore, 15 mmor nore, 16 mmor nore, 17 nm or
nmore, 18 mmor nore, 19 mmor nore, 20 nmor nore or 21
mm or nore a nonth.
[ 0049]

In certain aspects, the present invention provides:

(a) a nmethod for nodifying scalp or skinin a
subject in need thereof (in a site in need thereof), the
met hod including topically adm nistering a
therapeutically effective amount of a saturated fatty
acid or a pharnaceutically acceptable salt thereof to the
scal p or skin;

(b) a method for treating a wound in a subject in

need thereof, the nethod including topically
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adm ni stering a therapeutically effective anount of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof to the scal p or skin;

(c) a nmethod for pronoting hair increase in a
subject in need thereof or nodifying hair in a subject in
need thereof, the nethod including topically
adm nistering a therapeutically effective anount of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof to the scalp or skin; and

(d) a nmethod for pronoting osteogenesis in a subject
in need thereof, the nmethod including topically
adm nistering a therapeutically effective anount of a
fatty acid (particularly a saturated fatty acid) or a
pharmaceutically acceptable salt thereof to a site in
need of osteogenesis (e.g. damaged site of bone) (here, a
therapeutically effective anmount of a fatty acid
(particularly a saturated fatty acid) or a
phar maceutically acceptable salt thereof may be
adm nistered in a state of being applied to a
bi oconpatible film.

[ 0050]

In certain aspects, the present invention provides:

(a) use of a therapeutically effective anobunt of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof in manufacture of a pharmaceutica
formul ation for topical adm nistration for use in

nodi fyi ng scal p or skin;



(B) use of a therapeutically effective anount of a

saturated fatty acid or a pharmaceutically acceptable
salt thereof in manufacture of a pharnmaceutica

formul ation for topical adm nistration for use in
treati ng a wound,

(y) use of a therapeutically effective anount of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof in manufacture of a pharnmaceutica
formul ation for topical adm nistration for use in
pronoting hair increase or nodifying hair; and

(0) use of a therapeutically effective anbunt of a
saturated fatty acid or a pharmaceutically acceptable
salt thereof in manufacture of a pharmaceutica
conmposition or a pharmaceutical formulation for use in
pronoti ng osteogenesis (here, a therapeutically effective
amount of a fatty acid (particularly a saturated fatty
acid) or a pharmaceutically acceptable salt thereof in
t he pharnmaceutical preparation can be provided in a state
of being applied to a bioconpatible film.

[ 0051]

In certain enbodi nents of the present invention, the
pharmaceuti cal conposition may contain excipients (e.qg.
sol vents, co-solvents, solubilizers, wetting agents,
suspensi ons, thickeners, emulsifiers, chelating agents,
buffers, buffer solutions, pH adjusters, antioxidants,
reduci ng agents, antibacterial agents, preservatives,

fillers, protective agents and/or isotonic agents) in
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addition to a therapeutically effective amount of a fatty
acid or a pharmaceutically acceptable salt thereof. In
certain enbodi nents of the present invention, the
pharmaceuti cal conposition may be in the formof an
injection. In certain enbodinents of the present

i nvention, the pharmaceutical conposition nmay be
topically adm ni stered, for exanple intracutaneously or

subcut aneousl y adm ni st er ed.

Exanpl es
[ 0052]

Exanple 1: Preparation and adm nistration of mlKk

(1) MIk was prepared in the foll ow ng manner.

As mlk to be adm nistered to humans, so-called
colostrum (mlk collected wthin three weeks after
delivery) was obtained from 34-year-old and 40-year-old
femal es using a mlk punp.

As mlk to be admnistered to rats, bovine col ostrum
obt ai ned by hand m | king or comrercially avail abl e bovi ne
m |k was used as bovine mlKk.

(2) MIk was adm ni stered in the foll owi ng manner.

MIk was injected in an anmount of 20 pL per | ocation
into the right half or the left half of a human scal p or
a dorsal skin of a rat. For the humans, 2 nL of
colostrumin total was injected into one patient on a
hal f of the head of the patient (i.e. 100 |ocations per

patient). For the rats, three regions were defined



- 37 -

between the head and the tail of the dorsal part of a 12-
week-old Wstar rat (nale), and each regi on was divi ded
between the left and the right of the backbone into two
regions to set a total of six regions on the dorsal part.
MIk was injected in an anmount of 20 pL per | ocation at
two locations in the vicinity of the center of each
region. The distance between the two |ocations was 1 cm
[ 0053]

Exanple 2: Change in hair quality

In this Exanple, inprovenent of cuticles of hair
before and after treatnment was exam ned.
[ 0054]

The human col ostrum described in Exanple 1 was used
as mlk. The average growth rate of hair is about 10 mm
per month. One hair was collected fromeach of an
adm nistration site and a non-adm nistration site, and
wi th consideration given to the growh rate of hair of
the patient, a hair portion corresponding to three nonths
before treatnment and a hair portion corresponding to
three and a half nonths after the start of treatnent were
each taken as a sanple. On the hair collection day or
the next day, hair of the examnation site was firnmy
bonded to a fixation plate with resin. On the next day
or the day after next, the hair was subjected to carbon
fixation, and on the sane day, the state of cuticles of
hair was observed with a scanning el ectron m croscope by

a conventional nmethod. As a negative control, an



- 38 -

untreated portion (non-adm nistration site) of the sane

patient was used. A newy grown portion (root side) and
an existing portion (tip end side) were conpared to each
other. Figure 1 shows a representative exanple. Figure

1 shows an el ectron m croscope image of hair of the sane
patient.

[ 0055]

The results showed that for the treated hair,
cuticles were rough on the tip end side, whereas cuticles
were orderly on the root side where hair was newy grown
portion, and thus the hair quality difference was
evidently inproved. On the other hand, for the hair of
the untreated portion as a negative control, cuticles
were rough on the root side and the tip end side, and
there was no hair quality inprovenent effect in the
untreated portion.

[ 0056]

The sane eval uation was perforned on a | arger nunber
of patients. The evaluation was performed in accordance
with the foll ow ng scores based on el ectron m croscope
i mages. Seven heal thcare professionals including doctors
etc. perfornmed the evaluation. An average val ue of
scores was cal cul at ed.

[ 0057]

Score table for hair quality eval uation

Score 5: Cuticles are orderly, and are not rough.
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Score 4: Cuticles are nore orderly than the average,
and are slightly rough.

Score 3: Cuticles are as orderly as the average.

Score 2: Cuticles are rougher than the average, and
are slightly peel ed.

Score 1: Cuticles are generally rough, and are
general |y peel ed.
[ 0058]

Table 1 shows the results.

[ 0059]
[ Tabl e 1]
Table 1: Improvement in hair quality evaluation by treatment
Patient Score Score Score
No. (root on the (root on the (tip end on the
treated side) untreated side) treated side)
1 4.43 2.86 3.29
1 3.71 3.00 2.00
2 3.29 3.86 3.00
2 3.29 2.29 3.29
3 3.43 3.29 3.00
3 3.43 2.71 3.14
4 3.43 3.29 2.57
4 3.14 2.14 2.00
Total 3.52 2.3 2.79
average
[ 0060]

As shown in Table 1, a difference between the scores
of the tip end and the root of the same hair, and the
results showed that the root had a higher score on both

the treated side and the untreated side. Specifically,
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the average score for the electron m croscope i nages of
roots on the treated side were 3.52, whereas the average
score for tip ends on the treated side was 2.79, and the
di fference between these average scores was statistically
significant (p=0.017). More specifically, the

i nprovenent degree (score of root - score of tip end) was
0.73 on the treated side and 0.39 on the untreated side,
and thus the inprovenent degree was higher on the treated
side (n=4, 33 to 56 years of age, four fenmales, average
age of 45.8). As shown in Table 1, the average score for
roots on the treated side was 3.52, whereas the average
score for roots on the untreated side was 2.93, and thus
the difference between the scores for roots on the
treated side and the untreated side was confirmed to be
statistically significant (p=0.036). This reveal ed that
due to admnistration of mlk, a hair quality inprovenent
effect was exhibited on a root portion on the treated
side, i.e. a hair portion newy produced after treatnent.
[ 0061]

Exanple 3: Change in hair quality

In this Exanple, attention was given to the hair
color (white hair), and the hair col or inprovenent effect
was exam ned before and after treatnent.

Specifically, the tails of both eyes of the patient
wer e extended, two points at which the extended tails
crossed lines connecting both ears and the top of the

head were tattooed with India ink, and hair was shaved



within a circle wwth a radius of 2 cmaround the marking.
Three days after shaving hair, 2 nL of the hunan

col ostrum described in Exanple 1 was injected into the
scalp on a half of the head. Here, the human col ostrum
was injected at 100 | ocations in an anount of 20 pL per

| ocati on. The scal p was observed after a nonth. A
trichogramwas taken with the nmarking set at the center
every tinme (Canon Power Shot A520, Tokyo, Japan), hair
within a circle falling within the photographed range and
having a dianeter of 11 mm (an area of 95 mf) with the
tattoo at the center was photographed, and the anount of
hair was visually neasured.

The results showed that with respect to the hair-
shaven part, all of three patients having white hair
before treatnment had reduced white hair six nonths after
single-injection treatnment, and white hair was reduced by
7.7 hairs/95 mt in the above phot ographed range (n=3).
The nunber of white hairs was reduced to 92. 9% before and
after treatnment on the treated side. Were the nunber of
white hairs before the start of treatnent on the
untreated side is defined as 100, the white hair
reduction ratio on the untreated side was | ower by 28.2%
than that on the treated side when the nunber of white
hairs before the start of treatnment on the treated side
is defined as 100, and this shows that white hair was
greatly reduced on the treated side (n=3).

[ 0062]



Fi gure 2A shows a representative exanple of head
hair of a patient (48-year-old fenale) after passage of
hal f year after shaving of hair and single injection of
colostrum As shown in Figure 2A, white hair was not
reduced in the non-admnistration site, and white hair
was evidently reduced in the adm nistration site.
Specifically, in the non-adnm nistration site, the nunber
of white hairs was 49 before treatnent, and increased to
63 after six nonths, whereas in the adm nistration site,
t he nunber of white hairs was 85 before treatnent, and
decreased to 66 after treatnent.

[ 0063]

Further, for a patient (50-year-old male) in whom
t he human col ostrum descri bed in Exanple 1 had been
injected into the scalp four tines in an anount of 20 pL
per | ocation, the side of the head thirteen nonths after
the start of treatnent was conpared to the side of the
head on the untreated side. Figure 2B shows the results.
As shown in Figure 2B, the area of white hair regi ons was
833 cnf in the side of the head on the untreated side,
whereas the area of white hair was 294 cnf in the side of
the head on the treated side. Thus, it was reveal ed that
adm ni stration of colostrumreduced white hair. 1In
Figure 2B, a grid was superinposed on a photograph of the
side of the head, and anong cells of the grid, cells
determined to be white by visual inspection was given a

synbol "O'. On the treated side, the nunber of synbols
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"O' was evidently snmaller as conpared to the untreated
si de.
[ 0064]

Exanple 4: Verification of scalp nodification effect

Modi fication of the scalp, based on which hair was
nodi fi ed as descri bed above, was verifi ed.
[ 0065]

As m |k, the human col ostrum descri bed i n Exanpl es
was used. MIlk was injected into the scalp of the
patient at 100 | ocations in an anmount of 20 uL per
| ocation (six patients were injected once, and one
patient was injected four times at an interval of once a
nont h) .

[ 0066]

In echo exam nation using a probe at 10 Mz, a change
in thickness of the fat | ayer of subcutaneous tissues of
the scalp after single adm nistrati on was observed. In
this examnation, it is considered that the region of a
| ower portion fromthe sebaceous gland region is neasured
as the thickness of a region approximately to the derms
| ayer (the neasured val ue does not include the derms
| ayer). Figure 3 shows the results. In Figure 3,
synbols "#1" to "#6" indicate that data is obtained one
to six nonths, respectively, after treatnent. As shown
in Figure 3, the thickness of the fat |ayer slightly
i ncreased but did not greatly change six nonths after the

start of treatnent.



[ 0067]
Exanple 5: Scal p tissue i mage

| n Exanpl es above, a cuticle inprovenent effect and
a white hair reduction effect were confirnmed. In this
Exanpl e, the anmount of collagen in the scal p was exam ned
for determ ning whether these effects stenmed from
i mprovenent of the scal p.

[ 0068]

M| k was subcutaneously adnm nistered into the scalp
of a human patient in an anmount of 20 pL per | ocati on.
The adm ni stration was perfornmed once per nonth. As the
m |k, the human col ostrum described in Exanple 1 was used.
[ 0069]

(1) Change in collagen inage

First, an increase or decrease in anounts of type |
coll agen and type Il coll agen was observed.
Specifically, a section of a scalp tissue (surface
extending toward the skull bone fromthe epiderms) was
prepared, and using Picrosirius Red Stain Kit reagent
(Pol ysci ences, Inc., Cat#: 24901-250), type | coll agen
and type Il collagen were stained in accordance with
witten instructions fromthe manufacturer. Type |
col |l agen was stained yellow, and type Ill coll agen was
stained green. In this system collagen other than type
[1l collagen was stained reddi sh yell ow.

[ 0070]
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The stained i mages were observed with a m croscope
(Ni kon Corporation or A ynpus Corporation) equipped with
a polarizing filter device, and were photographed with a
canmera (DP-22 from d ynpus Corporation or DS-Fi 3 from
Ni kon I nstech Co., Ltd.) acconpanying the m croscope.

The i mages were stored in a conputer as digital inmages in
a gray scale, and the anount of collagen was esti mated
fromthe intensities of pixels. Figure 4A shows a scalp
sanple froma fenmal e patient (49 years of age) after
passage of five nonths after single adm nistration, and
Figure 4B shows a mal e patient (50 years of age) after
passage of fifteen nonths after initial treatnment, with
adm nistration performed four tines at an interval of
once a nonth.

[0071]

The results showed that type | collagen and type I
col | agen were present before treatnent and on the
untreated side as shown in Figures 4A and 4B.

[ 0072]

The nunber of green pixels (corresponding to the
amount of type IIl collagen), the nunber of yellow pixels
(corresponding to the amount of type | collagen) and the
nunber of reddi sh-yellow pixels (corresponding to the
total anmount of collagen other than type Il collagen) in
Figure 4A are collectively shown in a table.

[ 0073]
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Table 2: Results of analysis of pixels in photographs of Figure 4A

Increase or
Number of Before decrease
. After treatment
pixels treatment (percentage
point difference)
Decrease of
Green 27,084 (49.6%) | 11,217 (19.6%) | 30.0 percentage
points
Increase of 30.0
Reddish yellow | 27,546 (50.4%) | 46,022 (80.4%) | percentage
points
Number of Increase of 32.1
yellow pixels | 16,469 (30.1%) | 35,635 (62.3%) | percentage
included points
Total 54,630 (100%) | 57,239 (100%)

*The number indicates the number of pixels in the photograph, and the

number in parentheses indicates a ratio thereof to the total number of pixels.

[ 0074]

As shown in Table 2,

patient after
adm ni strati on,
from49.6%to 19.6%
i ncreased from30.1%to 62.3% It

t ot al

simlarly increased from50.4%to 80.4%

increase may result mainly fromincrease in the anmount of

type |
[ 0075]

anmount of all

i s apparent that

in the

passage of five nonths after single

col | agen.

the ratio of type Il

and the ratio of type |

col |l agen other than type I11I

col | agen decreased

col | agen

is apparent that the

and this

The nunber of green pixels (corresponding to the

amount of type |11

col | agen),

(corresponding to the anmount of type |

nunber of

t he nunber of yell ow pixels
col | agen) and the

reddi sh-yel | ow pi xel s (corresponding to the

col | agen
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amount of collagen other than type |11

col | agen)

Figure 4B are collectively shown in a table.

[ 0076]
[ Tabl e 3]

Table 3: Results of analysis of pixels in photographs of Figure 4B

Increase or
N_umber of Untreated side | Treated side decrease
pixels (percentage
point difference)
Decrease of
Green 9,640 (26.3%) 1,815 (2.8%) 23.5 percentage
points
Increase of 23.5
Reddish yellow | 27,023 (73.7%) | 62,214 (97.2%) | percentage
points
Number of Increase of 31.7
yellow pixels | 9,047 (24.7%) 36,071 (56.3%) | percentage
included points
Total 36,663 (100%) | 64,029 (100%)

*The number indicates the number of pixels in the photograph, and the

number in parentheses indicates a ratio thereof to the total number of pixels.

[ 0077]

As shown in Table 3,

fifteen nonths after the start of treatnent,

type |11

and the ratio of type |

56.3% on the treated side as conpared to the untreated

side (see Figure 4B). It

anmount of all

simlarly increased from73.7%to 97.2%

col |l agen other than type I11I

is found that

in the patient

col l agen greatly decreased from 26.3%to 2.8%

I's apparent that the total

col | agen

and this

the ratio of

col l agen increased from24.7%to

increase may result mainly fromincrease in the anmount of

type |
[ 0078]

col | agen.
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The sanme tendency was exhibited in both before-and-
after conparison on the treated side and | eft-and-right
conparison between the untreated side and the treated
side, and it was reveal ed that adm nistration of mlk
decreased the anmount of type IIll collagen and i ncreased
the anount of type | collagen. Further, a simlar
observation was nade on human speci nens (n=3), and the
results showed that for all the specinens, adm nistration
of m |k decreased the anount of type IIl collagen, and
I ncreased the anobunt of type | collagen. These results
showed that the anpbunt of collagen stained reddish yell ow
(coll agen other than type Il collagen) increased
simlarly to the amount of type | collagen stained yellow.

A phenonmenon in which the anmount of type I
col | agen decreases and the anmount of type | coll agen
i ncreases occurs in repair of tissues, particularly in
wound healing. The results in this Exanple indicate that
adm nistration of mlk induces repair of tissues in the
scal p and skin.

[ 0079]
(2) Rejuvenation of fat cells

Then, rejuvenation of fat cells was observed.

As a fat cell grows, nost of the cytoplasmturns
into fat droplets, so that fat droplet is accunulated in
the cytoplasm |eading to enlargenent of the cell. Thus,
a large cell means a matured old cell, and a small cel

Is considered to be an immture new cell (i.e. immture
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fat cell). In this Exanple, whether adm nistration of
m |k increased the nunber of small immature cells was
exam ned. More specifically, a human scalp tissue
section given 20 uL of mlk was observed to exani ne a
change in size of fat cells in the fat layer. |nages of
fat cells were taken as approximate circles, and the
cells were classified as S, Mor L. Cells with the
di ameter of 51 uymor |less were defined as "S", cells with
the dianeter of nore than 51 pymand 63 pum or |ess were
defined as "M, and cells with the dianmeter of nore than
63 um were defined as "L". The cells of each class were
counted. The patients enployed are as follows: a patient
six nonths after single adm nistration (hereinafter,
referred to as "patient 1"); and a patient fifteen nonths
after the start of treatnment with adm nistration
performed four times at an interval of once a nonth
(hereinafter, referred to as "patient 2"). Figure 5
shows the results.
[ 0080]

As shown in Figure 5, admnistration of mlk
remar kably increased the ratio of fat cells "S" in both
the patient six nonths after treatnment (patient 1, 51-
year-old male) and the patient fifteen nonths after
treatment (patient 2, 50-year-old nmale). Conparison
bet ween patient 1 and patient 2 showed that the ratio of
fat cells "S" increased nore remarkably in patient 2.

This revealed that the four-tine treatnment increased the
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ratio of fat cells "S" nore greatly than the one-tine
treat nent.
[ 0081]

These results show that adm nistration of mlk
I ncreases the nunber of immture cells, leading to
rejuvenation of tissues. In addition, it is indicated
that rejuvenation of tissues may | ead to enhancenent of
the tissue repair ability.
[ 0082]
Exanpl e 6: Effect on wound healing

In this Exanpl e, whether or not adm nistration of
m |k had an effect of accelerating healing of wounds on
the skin was exam ned.

[ 0083]

Formati on of wounds: hair on the dorsal part of a
12-week-old Wstar rat was shaven with hair clippers, and
a circular full-thickness skin defect wth a dianeter of
8 mm was produced on each of the left and right sides of
the head and the left and right sides of the tail. The
full-thickness skin defect was fornmed at four |ocations
per body.

Adm nistration of mlk: 20 pL of m |k was
subcut aneously injected at each of four |ocations, nanely
upper, lower, left and right, in a place 4 mmaway from
the peripheral edge of the wound. As the mlk, the

commercially available bovine mlk sterilized by heating
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(at 130 degrees for 2 seconds and 65 degrees for 30
m nut es) as described in Exanple 1 was used.

Adm nistration of fatty acid: As a fatty acid
contained in the mlk, sterile purified water
(adm nistration liquid) containing palmtic acid, stearic
acid, nyristic acid, linolenic acid, a-linoleic acid and
oleic acid, respectively was adm ni stered. Here, the
wat er was heated and adm nistered for the saturated fatty
acids, and the water was adnmi nistered at roomtenperature
for the unsaturated fatty acids. 20 pyL of the
adm nistration liquid (containing 1 ng of the fatty acid)
was subcut aneously adm ni stered at each of four |ocations,
nanmely upper, lower, left and right, in a place 4 mm away
fromthe peripheral edge of the wound.
[ 0084]

Wwhund heal i ng score

Score 5: Heal ed

Score 4: The reduction ratio of the area of the
wound site is 70% or nore.

Score 3: The reduction ratio of the area of the
wound site is 50%or nore and | ess than 70%

Score 2: The reduction ratio of the area of the
wound site is 20%or nore and | ess than 50%

Score 1: The reduction ratio of the area of the
wound site is |less than 20%

[ 0085]
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The result was given as a rati o obtained by dividing
t he above score by the score for physiol ogical saline.
As shown in Figure 6A, a wound healing-pronoting effect
was exhibited in a group given mlKk.
[ 0086]

Two tubes of 8 nL of commercially available mlk
sterilized at a | ow tenperature (65 degrees for 30
m nutes) were centrifuged by a centrifugal separator
(2600 g x 6 mnutes), 2 nL of one fourth of the
super nat ant exclusive of a whip portion was coll ected
fromeach tube, the two collected Iiquids were conbi ned
to obtain 4 nL of a liquid, and 4 nL of the resulting
liquid was stirred, and used for experinments (hereinafter,
the obtained sanple is referred to as a "centrifuged
sanpl e"). The obtai ned centrifuged sanpl e was
adm nistered to the wound site at a dosage of 20 pL per
| ocation in the same manner as described above. The
results are shown in "Centrifuged Sanple" in Figure 6A
[ 0087]

As shown in Figure 6A, the centrifuged sanple
exhi bited a wound heal i ng i nprovenent effect equival ent
to or higher than that of mlk. This indicated that the
wound healing effect of mlk was an effect of ingredients
contained in a conponent that was not precipitated by
centrifugation. It was shown that wounds were naturally
heal ed after adm ni stration of physiol ogical saline, and

either admnistration of mlk or adm nistration of the
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centrifuged sanple pronoted healing as conpared to
natural healing after adm ni stration of physiol ogi cal
saline (Figure 6A).

[ 0088]

Next, a wound heal i ng-pronmoting effect of
| actoferrin was exam ned. As |actoferrin, Nice rim
essence 62971 (trade nane) purchased from Li on
Corporation was used and adm ni stered at one location in
an amount of 20 pg or 60 pg in the sane manner as
descri bed above. Specifically, the lactoferrin was
ground, and then thoroughly dissolved in purified water.
The lactoferrin concentration was adjusted so that an
i njection anount of 20 pL included the above
adm ni stration anount. The result was given as a val ue
obt ai ned by dividing each of scores after seven days and
after ten days by the score for the physiological saline
adm ni stration group. Figure 6B shows the results. As
shown in Figure 6B, the lactoferrin did not exhibit a
significant pronoting effect on wound healing. This
showed that ingredients other than lactoferrin had a
wound heal i ng- pronoting effect.

[ 0089]

Normal raw mlk is considered to contain |actoferrin
(also referred to as "LF") in an anmount of about 3 ngy per
L. Thus, 20 pL of raw m |k contai ns about 0.06 pg of
| actoferrin. Lactoferrin is sensitive to heat, and thus

may be nostly elimnated fromthe bovine mlk sterilized
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by heating at a high tenperature and used in Exanpl es
above (see Mrai Noro, et al., "Electrophoresis” 59: 21-
24, 2015). Therefore, the conclusion that lactoferrinis
not an active ingredient is supported by the fact that a
wound heal i ng-pronoting effect was exhibited in

adm ni stration of bovine mlk sterilized at a high
tenperature, and a wound heal i ng-pronoti ng effect was
exhibited in admnistration of the centrifuged sanpl e,
whereas there was al nost no wound heal i ng- pronoti ng
effect in admnistration of lactoferrin.

[ 0090]

Exanpl e above reveals that adm nistration of mlk or
a centrifuged supernatant of m |k pronotes wound heal i ng.
Exanpl e above al so indicates that adm nistration of mlk
or a centrifuged supernatant of mlk nmay vitalize
regeneration of tissues of the skin.

[ 0091]

Next, active ingredients of mlk were identified.
Specifically, fatty acids contained in the mlk were each
adm ni stered to a wound part as descri bed above, and
whet her a wound heal i ng- pronoti ng effect was exhibited or
not was exam ned. Figure 6C shows the results. As shown
in Figure 6C, palmtic acid, stearic acid and nyristic
acid were reveal ed to have a high pronoting effect on
wound healing. This revealed the possibility that these
fatty acids contributed to the wound heal i ng- pronoti ng

effect in admnistration of mlk. deic acid, a-
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l'inolenic acid and |linoleic acid had a weak wound
heal i ng- pronoting effect.
[ 0092]

Edi bl e soybean oil (manufactured by Rl KEN Nosan- Kako
Co., Ltd., Fukuoka Factory) known to be rich in palmtic
acid, stearic acid, linoleic acid and a-linolenic acid
was adm nistered to a wound part, and whet her a wound
heal i ng- pronoting effect was exhibited or not was
exam ned. Figure 6D shows the results. As shown in
Figure 6D, the soybean oil exhibited a high pronoting
ef fect on wound heal i ng.
[ 0093]

Representative fatty acids contained in conmon
bovine m | k and soybean oil, and the contents thereof in
1 g of the bovine mlk and 1 g of the soybean oil are

shown bel ow.
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Table 4: Typical fatty acids contained in bovine milk and soybean oil, and
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content thereof (unit: mqg/qg of edible part)

Fatty acid Content (bovine | Content (soybean
ingredient milk) oil)

Myristic acid 3.6 0.71
Palmitic acid 10 99
Stearic acid 4 40

Oleic acid * 7.6 220
Linoleic acid 0.88 500
a-linolenic acid 0.13 61

Standard Tables of Food Composition in Japan, 2015 (seventh revised
edition), Fatty Acid Composition Section

Calculated from Table 1. Fatty Acid Composition per 100 g of Edible Part
*Oleic acid includes cis-vaccenic acid

[ 0094]

Exanple 7: Detection of tissue-resident M-Iike

macr ophages and PPAR-y-positive fat cells in scalp

ti ssues after admnistration of milk

It has been reported that at the tinme when

regeneration of tissues occurs in peripheral tissues

(particularly fat tissues), the nunber of tissue-resident

M2-1i ke macrophages increases (Satoh T., et al., Nature,

495: 524-528, 2013), CD34-positive cells are produced, or

the nunber of PPAR-y-positive fat cells increases (Festa

E, et al., Cell, 146: 761-71, 2011). Thus, in this

Exanpl e, whether the nunmber of tissue-resident M-Iike
macr ophages i ncreased or the nunber of PPAR-y-positive

cells increased in scalp tissues after adm nistration of

20 pL of mlk was exam ned. In addition, whether the
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nunmber of Ki 67-positive cells increased as an activation
mar ker of cell growth in the 12-week-old Wstar rat
dorsal skin was exam ned. The tissue-resident M-1like
macr ophages were detected as CD68-positive cells or
CD163-positive cells. In this Exanple, as mlk, human
col ostrum was adm ni stered to humans, and bovi ne
col ostrum was adm nistered to rats.
[ 0095]

A tissue section of the dorsal skin of each rat in a
m |k adm ni stration group (one-tinme adm nistration) of a
plurality of rats was fixed by a conventional nethod, and
subj ected to i nmunohi stol ogical staining. In the rats, a
sanple was collected at two | ocations: an adm nistration
site and a (distal) site 10 mmaway fromthe
admnistration site, five weeks and ei ght weeks after
admnistration. In the patients, a half of the head was
treated, and the other half of the head was untreated. A
3 mm punch-di aneter section including a region fromthe
scalp surface to the top of the scull periosteumor the
top of the tenporal fascia of the patient was fixed.
Primary anti bodi es and secondary anti bodi es used for
staining in this Exanple are as foll ows.

[ 0096]
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Table 5: Primary antibodies and secondary antibodies used for immunohistological

staining of rat specimens

Ki-67 Designation Prﬁ((j)uct Lot Manufacturer
Primary &’i'%”7°f\'g{i‘ge‘ér':ﬂ(°c‘f§§;\m'l'§_?) M7248 | 2003023 | DaKo | Denmark
Secondary LSAB2 %};sttgr::;lilz]lzrzc;r useon | kos09 - DaKo Denmark
CD68 Designation Pr;((i)uct Lot Manufacturer
Primary Mousﬁcm! ESI)CD% MCA341R | 1014 BI-RAD | USA
Secondary LSAB2 %ﬁ%&gﬁ:ﬁr Useon 1 kos09 - DaKo Denmark
PPAR Yy Designation Prﬁc(j)uct Lot Manufacturer
. . Cell Signaling
Primary | PPAR y(C26H12) Rabbit mAb #2435 No.4 Technology USA
Secondary EnV|s:§>gl;§]);srteAr:]1&I:I§anIBibelIed K4003 - DaKo Denmark
[ 0097]

Figure 7 shows the results. As shown in Figure 7,
the nunber of Ki67-positive fat cells and the nunber of
CD68- positive macrophages i ncreased five weeks after
adm ni stration, and decreased ei ght weeks after
adm nistration. On the other hand, distally, the
positive cells were not observed five weeks after
adm ni stration, and the Ki 67-positive cells and the CD68-
positive nmacrophages cane to be observed ei ght weeks
after adm nistration.

This reveal ed that administration of mlk increased

the nunber of Ki67-positive fat cells, i.e. activated fat
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cells to vitalize division of the cells, and increased

t he nunber of macrophages in tissues. From m croscope

I mages, Ki67-positive fat cells were considered to be
mainly fat cells and fat stemcells. However, the nunber
of Ki 67-positive fat cells and the nunber of macrophages
decreased ei ght weeks after adm nistration. On the other
hand, surprisingly, the nunber of Ki67-positive fat cells
and t he nunber of CD68-positive macrophages increased
even distally later than at the adm nistration site.

This indicates that the effect of admnistration of mlk
i s propagated through tissues.

[ 0098]

Simlar experinents were conducted on humans. Human
ti ssues were stained with CD34, CD68, CD163 and PPAR-y in
addition to CD31.

[ 0099]
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Table 6: Primary antibodies and secondary antibodies used for immunohistological

staining of human specimens

CD31 Designation Product No. Lot Manufacturer
. Monoclonal Mouse Anti-
Primary Human CD31 M0823 000083027 DaKo Denmark
EnVision+System-HRP
Secondary Labelled Polymer Anti- K4001 DaKo Denmark
Mouse
CD34 Designation Product No. Lot Manufacturer
. Monoclonal Mouse Anti-
Primary Human CD34 M7165 00048997 DaKo Denmark
EnVision+System-HRP
Secondary Labelled Polymer Anti- K4001 DaKo Denmark
Mouse
CD68 Designation Product No. Lot Manufacturer
. CD68 Mouse monoclonal MCL-CD68-
Primary antibody KP1 211710 | NOVOCASTRA | England
EnVision+System-HRP
Secondary Labelled Polymer Anti- K4001 DaKo Denmark
Mouse
CD163 Designation Product No. Lot Manufacturer
Anti-Human Macrophage Trans Genic
Primary | Surface Antigen Monoclonal KT013 TG201213 Inc Japan
Antibody '
EnVision+System-HRP
Secondary Labelled Polymer Anti- K4001 Dako Denmark
Mouse
PPARy Designation Product No. Lot Manufacturer
Primary PPAR y (C26H12) Rabbit 49435 No 4 Cell Signaling USA
mAb Technology
EnVision+System-HRP
Secondary Labelled Polymer Anti- K4003 Dako Denmark
Rabbit
[ 0100]

Fi gure 8A shows CD31 staining and CD34 staining.

CD31-positive cells were observed only on the vascul ar

endot helium On the other

observed in regions other than bl ood vessel.

hand, CD34-positive cells were

Thi s
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I ndicated that adm nistration of m |k increased the
nunber of CD31-negative CD34-positive cells at the

adm nistration |l ocation. As shown in Figure 8A, the
nunber of CD-positive cells per unit area five nonths
after single treatnent was |arger than that before the
treatnment (49-year-old female). The nunber of CD34-
positive cells was 106.7 on average (n=3) on the
untreated side, and 129.7 on average (n=3) on the treated
side over the entire 3 nm punch section, and in all the
patients, the nunber of CD34-positive cells increased on
the treated side. CD34-positive cells are known as a fat
stemcell marker, and increase in the nunber of CD34-
positive cells indicates increase in the nunber of fat
stemcells. Therefore, these results revealed that fat
tissues at the mlk admnistration site were nodified to
produce fat stemcells.

[ 0101]

Figure 8B shows the results of staining of CD68-
positive nmacrophages and PPAR-y-positive cells. As shown
in Figure 8B, adm nistration of 20 pL of m Ik increased
t he nunbers of CD68-positive macrophages, CD163-positive
macr ophages and PPAR-y-positive cells per unit area in
the human (49-year-old female). In the nale patient (50-
year-ol d) after passage of fifteen nonths after the start
of treatnent (four-tinme admnistration), admnistration

of mlk increased the nunbers of CD68-positive



macr ophages, CD163-positive nmacrophages and PPAR-y-
positive cells per unit area on the treated side.

Thus, at the mlk adm nistration site, the nunber of
ti ssue-resident M2-|ike macrophages increased, which
I ndicates contribution of immture fat cells bei ng PPAR-
y- positive cells.

In Figures 8A and 8B, synbol "H' denotes a hair
follicle, synmbol "V' denotes a bl ood vessel, and synbol
"S" denotes a sebaceous gl and.

[ 0102]

Exanpl e 8: Exami nation of change in tissues with

| actoferrin (forced oral ingestion in |arge anount)

As a conparative test, lactoferrin was adm nistered
i nstead of m |k, and whether the nunber of CD68-positive
cells and the nunber of PPAR-y-positive cells increased
or not was exam ned. As l|lactoferrin, three tablets of
Nice ri messence 62971 (manufactured by Lion Corporation)
corresponding to 300 ng of active lactoferrin (anmount
i ngested per day by a human) were orally administered to
a 12-week-old Wstar rat (n=3). Adm nistration was
performed once a day with the tablets injected (forcedly
I ngested) into the stomach using a feeding needle. Eight
weeks after admnistration, a paraffin-enbedded section
of the dorsal skin was prepared by a conventional method,
and subjected to i nmunohi stol ogical staining. Figure 9
shows the results.

[ 0103]
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As shown in Figure 9, either the nunber of CD68-
positive cells or the nunber of PPAR-y-positive cells did
not increase in admnistration of lactoferrin. This
reveal ed that although adm nistration of |actoferrin was
said to have a hair increasing effect, but unlike mlk,
| actoferrin had no skin nodification effect. Nornal
ti ssues (dorsal part) of an 18-week-old Wstar rat were
stai ned, respectively, with an anti-CD68 anti body and a
PPAR-y anti body, and there was no significant difference
between the normal tissues and the tissues eight weeks
after adm nistration of lactoferrin (20 weeks of age).

It has been reported that |actoferrin suppresses the
activity of PPAR-y while suppressing differentiation of
fat precursor cells into fat (see M Yag, et al., Journa
of Oral Science, 50: 419-425, 2008), and the above
results are consistent with this report. Ingredients of
m |k other than |actoferrin were considered to contribute
to rejuvenation of fat cells and increase in fat
precursor cells by adm nistration of mlKkK.

[ 0104]

Exanple 9: Change in tissues with representative fatty

acids contained in mlk, and PPAR-y activity

Next, representative fatty acids contained in mlKk
were administered to a 12-week-old Wstar rat at a
plurality of l|ocations on the dorsal skin as in Exanple
1(2) above, and a change in tissues by the adm nistration

was observed after the tissues were subjected to
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I mmunohi st ol ogi cal staining. More specifically,
physi ol ogi cal saline was adm ni stered in an anount of 20
ML per location, an admnistration |liquid containing 1 ny
of a fatty acid was adm ni stered in an anount of 20 pL
per location, and a change in CD68-positive macrophage
stai ned i mages and PPAR-y-positive cell imges by the
adm ni strati on was observed. Sanples of the Wstar rat
wer e obtained by sanpling adm nistration sites (four
weeks after adm nistration and ei ght weeks after
adm nistration). Figures 10A to 10G show the results.
Fi gure 10A shows the results in a group adm ni stered
physi ol ogi cal saline (negative control).
[ 0105]

In adm nistration of palmtic acid, stearic acid or
nmyristic acid, the nunber of PPAR-y-positive cells and
t he nunber of CD68-positive cells at the admi nistration
site increased four weeks after adm nistration as shown
in Figures 10B to 10D, respectively. For any of the
above fatty acids, increase in the nunber of PPAR-y-
positive cells and the nunber of CD68-positive cells at
the adm nistration site was nai ntai ned ei ght weeks after
adm nistration of the fatty acid

At saturated fatty acid injection sites,
infiltration of a | arge nunber of CD68-positive cells was
observed, and fibrillization of normal tissues was
observed. Therefore, in Figures 10B to 10D, a change in

fat tissues was exam ned at a | ocati on which was cl osest
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to the admnistration site and where normal tissues were
mai ntai ned (non-fibrillization |ocation).

In adm nistration of oleic acid, a-linolenic acid or
linoleic acid, the nunber of PPAR-y-positive cells and
the nunber of CD68-positive cells did not remarkably
I ncrease as conpared to the control four weeks after
adm ni stration, and the nunber of CD68-positive cells
I ncreased ei ght weeks after adm nistration, as shown in
Figures 10E to 10G On the other hand, in adm nistration
of oleic acid, a-linolenic acid or linoleic acid, the
nunber of CD68-positive cells did not greatly increase (a
weak effect was observed overall). CD68-positive cells
were differentiated into tissue-resident M-1ike
macr ophages by PPAR-y to pronpote honeostasis of tissues.
In adm nistration of a saturated fatty acid such as
palmtic acid, stearic acid or nyristic acid, the nunber
of CD68-positive cells and the nunber of PPAR-y-positive
cells increased, and therefore the nunber of tissue-
resident M-1ike macrophages was considered to increase
in tissues where the fatty acid was adm ni stered. On the
ot her hand, in administration of an unsaturated fatty
acid, the nunber of PPAR-y-positive cells increased, but
t he nunber of CD68-positive cells did not greatly
increase, and thus it was considered that the tissue-
resi dent M2-I|ike macrophage induction effect was limted.
These results were consistent to the fact that in Exanple

6 above, saturated fatty acids exhibited a high wound
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heal i ng- pronoti ng effect, whereas the wound heal i ng-
pronoting effect of unsaturated fatty acids was limted.
Since the PPAR-y activity of macrophages has been
reported to greatly contribute to the function of fatty
acids (see Odegaard JI, et al., Nature, 447: 1116-1121,
2007), the increase in the nunber of CD68-positive cells
and the nunber of PPAR-y-positive cells in fat tissues by
admnistration of a saturated fatty acids were the
results which supported the view that adm nistration of a
saturated fatty acid nodified the skin. Increase in the
nunber of PPAR-y-positive fat cells was confirned from

i ncrease in the nunber of PPAR-y-positive cells having

fat droplets in the cells, and this result indicated that
adm nistration of a saturated fatty acid activated PPAR-
y-positive fat stemcells.

[ 0106]

Palmtic acid, stearic acid or nyristic acid is a
saturated fatty acid, and oleic acid, a-linolenic acid or
linoleic acid is an unsaturated fatty acid. The results
in Figures 10B to 10G show that a saturated fatty acid
had an effect of inducing expression of PPAR-y-positive
cells (including inmmture fat cells) to tissues early,
and an unsaturated fatty acid had an effect of inducing
expression of PPAR-y-positive cells (inmature fat cells)
| ater. Fromthese results, it is considered that a
saturated fatty acid induces intense tissue inflammtion

to integrate macrophages, and while integrating
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macr ophages into tissues, the saturated fatty acid
i ncreases the nunber of PPAR-y-positive cells to suppress
the induced inflanmation. On the other hand, it is
consi dered that an unsaturated fatty acid was | ess
capabl e of integrating macrophages into tissues, and an
I nfl ammati on suppression effect of PPAR-y was dom nant.
[0107]

Fatty acids are known to pronote secretion of
i nfl ammat ory cytokines (see Hotamisligil G S., Nature,
542:177-185, 2017). The results of this Exanple show
that while inducing intense inflammtion reaction, a
saturated fatty acid pronoted tissue regeneration by
I ncreasing the nunber of PPAR-y-positive cells to depress

the inflammation. This indicates that PPAR-y-positive

cells grown in tissues by adm nistration of saturated
fatty acid may induce fat stemcells and i mmature fat
cells, and induce M2 macrophages, |eading to the
occurrence of wound healing reaction and tissue
regeneration. It has been confirned that expression of
PPAR-y and action thereof on nacrophages activate i mmune
cells (particularly derive ML macrophages to M

macr ophages) (see Croadell A et al., PPAR Research, ID
549691, 2015).

[ 0108]

Exanpl e 10: Rel ationshi p between i nprovenent of scal p and

hair quality inprovenent effect and hair increase effect
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Exanples 1 to 9 above reveal ed that adm nistration
of mlk regenerated and nodified the scalp or skin to
exhibit a hair quality inprovenent effect.

In this Exanple, hairs having a high growmth rate
were given attention in view of the results of Exanples
above, and the effect of admnistration of mlk was
eval uated. Specifically, hairs growing by 0.9 mmor nore
per 3 days were selected froma scalp i nage, and the sum
of gained |l engths was cal cul ated. Adult hair is known to
grow at a rate of about 10 nmma nonth (i.e. a rate of
about 1 mm per 3 days).

For this purpose, hair on a part of the scal p of
each of a plurality of adults given mlk in an anount of
20 pL/l ocation (six patients were treated by one-tine
adm ni stration, and one patient was treated over four
nonths at an interval of once a nonth) was shaven, the
hai r-shaven site was i maged after three days, and inage
anal ysis was perfornmed. Hair on the sanme | ocation was
shaven agai n one year after adm nistration, the hair-
shaven site was inmaged after three days, and inage
anal ysis was perfornmed. After hair shaving, hair had a
| ength of 0.4 mmon average. In the follow ng, the sum
of gained lengths for hairs having a length of 1.4 nm or
nore was cal cul ated three days after hair shaving.

[0109]
Figures 11A and 11B show the results of counting the

| engths of hair portions of the patients using inage
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software. Here, as representative neasurenent exanples,
Figure 11A shows the conparative counting results in the
course of treatnment for patient A (50-year-old male,
treated over four nonths at an interval of once a nonth,
after passage of one year after the start of treatnent),
and Figure 11B conparative neasurenent results on the
untreated side and the treated side for two patients
(patient A and patient B (47-year-old female, treated
only one adm nistration, after passage of one year after
treatnment)).
[0110]

In Figure 11A, neasurenent results before treatnent
and one year after the start of treatnent of patient A
are conpared. Figure 11A shows the sum of the | engths of
hairs having a length of 1.4 nmor nore three days after
hair shaving (1.4 mmor nore) and the sum (all) of the
| engths of all hairs including hairs having a | ength of
0.9 mmor nore and less than 1.4 mmthree days after hair
shaving. In patient A the sumof the lengths of hairs
having a length of 1.4 mmor nore after three days was
311.9 before treatnent, and 337.9 one year after the
start of treatnent. The sumof the Iengths of all hairs
three days after hair shaving was 405.7 before treatnent,
and 419.2 one year after the start of treatnent.
[0111]

In Figure 11B, the neasurenent results on the

untreated side and the treated side one year after the
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start of treatnment for patients A and B are conpared.
Figure 11B shows the sumof the lengths of hairs having a
length of 1.4 mmor nore three days after hair shaving
(1.4 mmor nore) and the sum(all) of the | engths of al
hairs including hairs having a length of 0.9 mmor nore
and less than 1.4 mmthree days after hair shaving. In
patient A the sumof the lengths of hairs having a
length of 1.4 mmor nore three days after hair shaving
was 199.4 on the untreated side and 337.9 on the treated
side. In patient B, the sumof the |lengths of hairs
having a length of 1.4 mmor nore three days after hair
shaving was 114.3 on the untreated side and 300.7 on the
treated side.

Simlarly, in patient A, the sumof the |engths of
hairs having a length of 0.9 mnmor nore three days after
hai r shaving was 357.8 on the untreated side and 419.2 on
the treated side. In patient B, the sumof the |engths
of all hairs three days after hair shaving was 261.5 on
the untreated side and 378.1 on the treated side.

[0112]

As a negative control, physiological saline was
injected on a half of the head. A change in hair (the
nunber of hairs having a length of 1.4 mm or nore) by
i njection of physiological saline on a half of the head
was observed every nonth over six nonths, and the result
showed that the ratio of change before treatnent and six

nonths after treatnent was -0.84%to +1.24% w th the



average being 1.03% On the treated side where
physi ol ogi cal saline was injected, and the untreated side,
the change six nonths after treatnment was -0.99%to
+1.25% with the average being 1.06% (n=4). A change in
hair (the sum of the lengths of hairs having a | ength of
1.4 mmor nore) by injection of physiological saline on a
hal f of the head was observed every nonth over six nonths,
and the result showed that the change before treatnent

and six nonths after treatnment was -0.79%to +1.33% wth
the average being 1.05% On the treated side where
physi ol ogi cal saline was injected, and the untreated side,
the change six nonths after treatnment was -0.95%to
+1.28% wth the average being 1.07% (n=4). Thus, in the
group given physiological saline as a negative control,
there was no increase in hair having a length of 1.4 mm
or nore three days after hair shaving.

[0113]

Thus, it was evident that adm nistration of mlk (20
puL/ I ocati on adm nistration) nodified the scalp, and
accordingly inproved the growh rate of hair.

[0114]

Hair having a length of 1.4 mmor nore after three
days was exam ned, and i mage anal ysis reveal ed that the
hair was thicker than hair having a low growmh rate (hair
having a length of less than 1.4 nm after three days).
Specifically, the thickness of hair having a | ength of

2.1 to 2.2 mmwas 97.42 pum on average, whereas the



t hi ckness of hair having a length of |less than 1.4 nm was
75.39 um on average. These results reveal ed that

adm nistration of mlk (20 pL/l ocation) increased thick
hair having a high growth rate.

In adm nistration of mlk, the inprovenent of
tension and stiffness of hair was observed (the tension
and stiffness of hair inproved and increase in the volune
of hair was observed), and this was consistent with
increase in thick hair.

Thus, in subjects given mlk, increase in hair was
observed, and nodification of the scalp by adm nistration
of mlk led to i nprovenent of the growmh rate of hair,
and increase in thick hair having stiffness and tension
and good quality.

[0115]

Exanpl e All: Osteogenesi s pronoting action

In this Exanple, the effect of adm nistration of
pal mtic acid on osteogenesis was exam ned.
[0116]

Formati on of bone defect: Hair on the head of Wstar
rats (male) (four 12-week-old rats and one 18-week-old
rat) was shaven with hair clippers, tangent |ines were
di agonal | y drawn above an eye and in front of an ear
auricle on an opposite side, and a skull bone defect with
a dianmeter of 8.8 mmwas fornmed on the rear side fromthe
intersection of the lines. The skull bone defect was

formed by performng 1. general anesthesia, 2. skin
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I ncision, 3. periosteum separation and 4. scull bone
cutting (dianeter: 8.8 mm) in this order. The skull bone
defect was forned by gradually chipping a surroundi ng
bone with a trephine bur and a microdrill, and finally
drawi ng up the bone.

bservation of osteogenesis: A hydroxyapatite thin
filmshaped to fit the size of the bone defect part was
pl aced on the bone defect part. Here, 0.02 ng (20 pg) of
palmtic acid was applied to the sheet. Specifically,
0.02 nmL (20 pL) of a solution obtained by dissolving 1 ny
of palmtic acid in 1 nL of a solvent was dropped to the
thin film and dried to be placed on the bone defect part.
[0117]

The animals were reared for eight weeks, tissues
were then collected, and the animals were then kill ed.
The tissues were perfused and fixed. A transverse Cross-
section of the skull bone was subjected to hematoxylin-
eosi n staining, and observed with a m croscope.
Thereafter, the areas of portions where osteogenesis was
observed were conpared between a sanple with a thin film
coated with palmtic acid and a sanple with an uncoated
thin film Imge J was used for anal ysis.

[0118]

3D-CT images of the skull bone were acquired using
the foll owi ng system
Appar at us: ScanXmat e- EO90 manuf actured by Conmscant echo

Co., Ltd.



Phot ogr aphi ng condi ti ons:

X-ray tube voltage: 88kV

X-ray tube current: 89 pA

Resol ution: 30.649 um pi xe

Thr ee-di nensi onal reconstruction was performed using
VGSTUDI O MAX (VOLUMVE GRAPHI CS INC.).

[0119]

Figure 12 shows the results. As shown in Figure 12,
the skull bone was al nost conpletely closed by fornation
of a new bone when a thin filmcoated with palmtic acid
was used, whereas formation of a new bone was
i nsufficient when an uncoated thin filmwas used.

[ 0120]

Next, Figure 13 shows henat oxylin-eosin-stai ned
sections. As shown in Figure 13, a bone stained red (see
dashed lines) was fornmed in a |arge anmount when a thin
filmcoated with palmtic acid was placed, whereas a bone
stained red (see dashed lines) was forned in a small
anmount when a thin filmwas placed. The stained area
(the nunber of pixels and mt) of the osteogenesis part
in the tissue section was 12,132 pixels (0.984 mt) for
the palmtic acid-coated thin film and 1,025 pixels
(0.083 mt) for the control. The forned bone was
remar kably thicker for the palmtic acid-coated thin film
than for the control thin film

[ 0121]
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This revealed that palmtic acid had osteogenesis
pronoting action.

At the tinme of killing the animals, bone tissue
fragnents (diameter: 3 mm were collected.

The animals were reared for eight weeks, and tissues
were coll ected, perfused and fixed. The bone tissues
were collected with a trephine bur (dianeter: 3 nm when
ost eogenesi s was sufficient, and an existing bone and a
regener at ed bone of an open bone nmargin portion were
collected with bone forceps (Luer forceps) for specinens
(rats) in which osteogenesis was insufficient.

[0122]

The collected tissue fragnents were imersed in an
RNA stabilization solution (Thernmo Fisher Scientific,

Li t huania), and frozen with liquid nitrogen, and stored
at -80°C. Total RNA was purified and extracted fromthe
stored tissue fragnments by using a spin colum in
accordance with a protocol acconpanying a kit after 25 ng
of tissue fragnents were encapsulated in a sanple tube
together with five stainless beads (dianeter: 3 mm, and
the tissue fragnents were honogeni zed usi ng RNeasy M ni
Kit (Q AGEN GrbH, Hilden, Germany) and Ti ssuelLyser |

(Q AGEN GhbH, Hilden, Germany). Analysis of gene
expression by quantitative PCR was perfornmed in the
foll owm ng manner: Integrated FNA technol ogies, Inc
(Skokie, IL, USA) was requested to design and synthesi ze

gene-specific priners and probes, and using PrineTinme
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Gene Expression Master M x Reagent (Integrated DNA
Technol ogi es, Inc, Skokie, IL, USA) and Rotor-CGene Q PCR
Apparatus (Q AGEN GtbH, Hil den, Gernmany), PCR analysis
was perfornmed twi ce per gene per specinen to analyze the
expression |level of a target gene. |Information of seven
rat genes used for gene expression analysis by
quantitative PCR (gPCR, AACt nethod), and nucl eoti de
sequences of synthesized probes and priner sets are as
fol | ows.

1.) Ri bosomal protein |lateral stal k subunit PO (Rpl PO),
Rattus norvegi cus: nRNA, 1,093 bp, NM 022402.2, G:
310616731

6- FAM CCT GIC TTC / ZEN CCT GGG CAT CAC G| ABKFQ

CAA TCC CTG ACG CAC CG

TGT CTG CTC CCA CAA TGA AG

2.) GX-Cnotif chenokine ligand 12 (Cxcl 12), transcript
variant 1, Rattus norvegicus: nRNA 1,880 bp NM 022177. 3
d: 7649650

56- FAM TCA ACA CTC / ZEN CAA ACT GTIG CCC TTC A/ 31 ABKFQ
GAG CCA ACG TCA AAC ATC TG

G3C TTT GIC CAG GIA CTC TTG

3.) CGX-Cnotif chenokine receptor 4 (Cxcr4), Rattus
norvegi cus: nMRNA 1,726 bp NM 022205.3 3 : 82617587

56- FAM CAA TGC TCG / ZEN CTC TCC AGC CCT [/ 31 ABKFQ

CGT TTG GIG CTC CGG TAG

TCT CCA GAC CCT ACT TCT TCG



4.) Integrin subunit alpha 4 (Itgad4), Rattus norvegicus:
MRNA 3, 736 bp NM 001107737.1 G : 157819948
56- FAM CGA AGG ACG / ZEN TCA AAT CAG CCA GIC A/ 31 ABKFQ
GCA TCT CCT CTA CAT ACT CAC AG
CAC CAA CCG CTA CAT CAA CA
5.) CD34, Rattus norvegi cus: CD34 nol ecul e (Cd34), nRNA
1,161 bp NM 001107202.2 d: 169790781
56- FAM TCC CTG GAA / ZEN GTA CCA GCC ACT ACT /31 ABKFQ
GGA GIA TTT CCA CCA GIT CCT AC
GAT GGC TGG TGI GGTI' CTT ATT
6.) Bone norphogenetic protein-4 (BMP4), Rattus
norvegi cus: nMRNA 1,559 bp NM 012827.2 d: 148747215
56- FAM CCT TGT TTT /ZEN CTG TCA AGA CAC CAT GAT TCC
/ 31 ABKFQ
ATA AAA CGA CCA TCA GCA TTC G
GCC TTT CCA GCA AGI TTG TTC
7.) Bone norphogenetic protein-7 (BMP7), Rattus
norvegi cus: nMRNA 2,448 bp NM 001191856.2 d: 683523995
56- FAM TGC GAT GAT / ZEN CCA GIC CTG CCA { 3l ABKFQ
CGT TCA TGTI AGG AGT TCA GAG G
CTG TAT GIT AGC TTC CGA GAC C
[0123]
A difference in nRNA expression |evel (C value)
bet ween Ri bosomal protein |ateral stalk subunit PO
(Rpl PO) being a housekeepi ng gene and a target gene
(average for two exam nations of specinens, one 12-week-

ol d animal and one 18-year-old aninal) was conpared to a
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di fference in nRNA expression | evel between Rpl PO and a
target gene for a control (12-week-old animl w thout

adm nistration of palmtic acid), a difference between
the former and the latter was converted into a gene
expression ratio (factor), and the factor was further
subjected to | og2 conversion, and shown in a graphic form
(see Figure 14).

[ 0124]

As shown in Figure 14, there was an increase in BW4
and BMP7 inportant for osteogenesis as conpared to the
case of enbedding only a thin film
[ 0125]

Exanpl e A12: Change in gene expression in tissues after

subcut aneous admi ni strati on

Next, a change in gene expression in tissues was
exam ned. Three regions were set between the head and
the tail of the dorsal part of a 12-week-old Wstar rat
(mal e), and each regi on was divi ded between the | eft and
the right of the backbone into two regions to set a total
of six regions on the dorsal part. MIlk or palmtic acid
was injected in an anmount of 20 pyL per l|ocation at two
| ocations in the vicinity of the center of each region.
The di stance between the two | ocations was 1 cm

The collected tissue fragnents were frozen with
liquid nitrogen, and stored at -80°C. Total RNA was
purified and extracted fromthe stored tissue fragnments

by using a spin colum in accordance with a protoco
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acconpanying a kit after 25 ng of tissue fragnents were
encapsul ated in a sanple tube together with five
stai nl ess beads (dianeter: 3 nm, and the tissue
fragnents were honogeni zed using RNeasy Mni Kit (Q ACGEN
GhbH, Hilden, Germany) and Ti ssueLyser Il (Q AGEN GrbH,

Hi | den, Germany). Analysis of gene expression by
quantitative PCR was perforned in the foll ow ng manner

I ntegrated DNA technol ogies, Inc (Skokie, IL, USA) was
requested to design and synt hesi ze gene-specific primers
and probes, and using PrineTi me Gene Expression Master

M x Reagent (Integrated DNA Technol ogi es, Inc, Skokie, IL
USA) and Rotor-Gene Q PCR Apparatus (Q AGEN GrbH, Hil den
Germany), PCR anal ysis was perfornmed tw ce per gene per
specimen to anal yze the expression | evel of a target gene.
A difference in nRNA expression |evel (Ct val ue) between
Ri bosonal protein lateral stalk subunit PO (Rpl PO) being
a housekeepi ng Genes and a target gene (average for three
animals in two exam nations of each speci nen) was
conpared to a difference in nRNA expression | evel between
Rpl PO and a target gene for a control (w thout

adm nistration of palmtic acid or mlk), a difference
between the fornmer and the latter was converted into a
gene expression ratio (factor), and the factor was
further subjected to | 0og2 conversion, and shown in a
graphic form

[ 0126]



- 80 -

Figure 15 shows the results. As shown in Figure 15,
it was reveal ed that either admnistration of palmtic
acid or admnistration of mlk greatly increased the
expression |l evels of Cxcl12, Cxcr4 and Itgad4 in tissues.
Itgad and Cxcr4 are markers that are observed in bone-
marrow cel l's, and expression of these markers in tissues
i ndi cates that bone marrowderived cells have been
recruited into tissues. Expression of Cxcl 12 indicates
that at the sanme tine these bone marrow derived cells
have been ready to be accepted. Further, as shown in
Figure 15, there was an increase in CD34 at the sane tine.
Fat cells may be derived in the presence of the bone
mar r ow precursor cells and nacrophages.

[0127]
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Claims

[Claim 1]

Cosmetic use of a composition comprising a saturated

fatty acid or an acceptable salt thereof and an excipient

in regenerating scalp, skin or hair, wherein the

saturated fatty acid comprises one or more saturated

fatty acid selected from the group consisting of palmitic

acid, stearic acid and myristic acid, and wherein the

pharmaceutical composition is to be administered by

intracutaneous or subcutaneous injection, wherein the

amount of administration is 10 microliters to 50

microliters per location.

[Claim 2]

Use of a saturated fatty acid or a pharmaceutically

acceptable salt thereof in the manufacture of a

pharmaceutical composition for treating a wound, wherein

the saturated fatty acid comprises one or more saturated

fatty acid selected from the group consisting of palmitic
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acid, stearic acid and myristic acid, and wherein the
pharmaceutical composition is to be administered by
intracutaneous or subcutaneous injection, wherein the
amount of administration is 10 microliters to 50
microliters per location.

[Claim 3]

The cosmetic use according to claim 1, wherein the
use 1is regenerating scalp or skin.
[Claim 4]

The cosmetic use according to claim 1, wherein the
use is promoting hair increase.
[Claim 5]

Use of a saturated fatty acid or a pharmaceutically
acceptable salt thereof in the manufacture of a
pharmaceutical composition for treating for promoting
osteogenesis, wherein the saturated fatty acid comprises
one or more saturated fatty acid selected from the group

consisting of palmitic acid, stearic acid and myristic
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acid, and wherein the pharmaceutical composition is to be

administered to a damaged site of bone, wherein the

amount of administration is 10 microliters to 50

microliters per location.

[Claim 6]

Cosmetic use of a pharmaceutical composition

comprising a saturated fatty acid or an acceptable salt

thereof and an excipient in regenerating scalp, skin or

hair, wherein the pharmaceutical composition comprises

soybean oil or milk or an extracted product or a

processed product thereof which comprises a saturated

fatty acid or a pharmaceutically acceptable salt thereof,

and wherein the pharmaceutical composition is to be

administered by intracutaneous or subcutaneous injection,

wherein the amount of administration is 10 microliters to

50 microliters per location.

[Claim 7]
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Use of a saturated fatty acid or a pharmaceutically

acceptable salt thereof in the manufacture of a

pharmaceutical composition for treating a wound, wherein

the pharmaceutical composition comprises soybean oil or

milk or an extracted product or a processed product

thereof which comprises a saturated fatty acid or a

pharmaceutically acceptable salt thereof, and wherein the

pharmaceutical composition is to be administered by

intracutaneous or subcutaneous injection, wherein the

amount of administration is 10 microliters to 50

microliters per location.

[Claim 8]

Use of a saturated fatty acid or a pharmaceutically

acceptable salt thereof in the manufacture of a

pharmaceutical composition for promoting osteogenesis,

wherein the pharmaceutical composition comprises soybean

0il or milk or an extracted product or a processed

product thereof which comprises a saturated fatty acid or
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a pharmaceutically acceptable salt thereof, and wherein

the pharmaceutical composition is to be administered to a

damaged site of bone, wherein the amount of

administration is 10 microliters to 50 microliters per

location.

[Claim 9]

The cosmetic use according to claim 6, or the use

according to claims 7 or 8, wherein the milk is

sterilized.

[Claim 10]

The cosmetic use according to claim 9, or the use

according to claim 9, wherein the milk is sterilized at a

high temperature.



