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SIIMZS Hls ? % 0IZ 0I28 £ The culture method of the culture composition for the
IIHIES B & & play performance improvement of the stem cell and ste

m cell using the same.

2 9 Abstract

2 2E2 SIINES Hls &= 98t Ol2elS 8 R/0t=  The invention relates to the culture method of the

BiXl =d= & 01E 0128 SIIMZS| BHS -0l 2teF 2201 culture composition containing the apelin for the play p

Ct. erformance improvement of the stem cell and the stem
cell using the same.

2 2Y0 =Y, EIINESE NE S42 #H3al glol guEe

2 SHH S > AL s SHAE = U222 £J1 According to the invention, the cytotherapy effect usin

NEZE OlEe NMEXE s BJIH2Z SUAZ = Lk g the stem cell it effectively can increase without the

change of the cell property and the trunk cell can be c
ultivated and the activity can be increased can be con
spicuously made promoted.

0 ¥ & ™ (Representative drawing)
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a9 e Scope of Claims
AP 18 Claim 1:
1 LHXl 100 nM2| OFZ 2l (apelin)2 & Rol= 22 SE 22  The culture composition for the play performance
ol EJIMES MMs &S RS Xl =42, improvement of the stem cell containing the apelin of 1
to 100nM.
& 28 Claim 2:

M1sd AAHM, &I i Xl= & d = (selenium), OtATEE  As for claim 1, the culture composition for the play

A, HIEFS!I E, JHEIZ!, 2Ol 2B, HIEIDIREl, B2 Q-10 performance improvement of the stem cell containing a
(CoQ-10), dlAHIZHE (resveratol), T-BHQ, oltipraz, 2 t least one kind selected from group comprised of the ¢
2lLtR =52, EPA(eicosapentaenoic acid) 2 DHA(doco ulture medium is the selenium, ascorbic acid, vitamin E,
sahexanoic acid)Z PAE 20A HEg= 1Z 0|AS = catechin, lycopene, beta-carotene, coenzyme Q-10 (C

_|

JIZ 896t= 212 EROZ gl= SIIHES JMs starg  0Q-10), resveratol, T-BHQ, oltipraz, alnus japonica extr

Q5 HH K| XA, act, EPA (eicosapentaenoic acid) and DHA (docosahex
anoic acid).

&7 38 Claim 3:

M2l AAHM, &I Zittle 822 2 A XY Q-10 (CoQ- As for claim 2, the added component as described
10) E & oltiprazl! 212 EACZ 6tl= EJIMES M s & above is the culture composition for the play performan
28t UK =M ce improvement of the stem cell called the coenzyme

o
uio

o
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3 4%

M1E0l AN A, &1 B XI= NAC(N-acetyl-L-cysteine),
olzel = Qs RAIQIX, ol0IEZ2 2 2EIE, HAMMErE,
bFGF (basic fibroblast growth factor), ol It 2t &4t (hep
aran sulfate), 2-HIZZ E£0 &= (2-mercaptoethanol) &
EGF (epidermal growth factor)& & & Z 0l A /SEHEI =
1JHXI Ol &t B2 FIIZ &8Rote 128 EH2Z o=
IINEL WM s @é‘% ?Iet HHAl ZH2.

3 58

M1l [AUM, &1 EIHE= S  SIMEL s EF
OZ ot= SIIMES MHs gat= RS Al Z4=.

7 68

MBS0 QAOTAH, AD EINMEE N Z5 R Z2+ed £
HIZOl NS SHOR 5t SIIMES HMs SaS 918 bl
WELE

B2 78

M18 X H68 Z 0 8 8] HiX ZAS0M SIIME
S Hirols SIS Zaols SIMEL WASS BAAIDls
o

7 88

H7800 A0A, 40| EIHMETES SH ZIIMEQ 248 =5
o2 5te ZIINES MMSS SAAIDIE 2.

7 og

Q-10 (CoQ-10) or the oltipraz.

Claim 4:

As for claim 1, the culture composition for the play
performance improvement of the stem cell containing t
he component selected from group comprised of the cu
Iture medium is the NAC (N-acetyl-L-cysteine), and ins
ulin or the insulin pseudo element, hydrocortisone, dexa
methasone, the bFGF (basic fibroblast growth factor),
the heparan sulfate, 2-mercaptoethanol (2-mercaptoe
thanol) and EGF (epidermal growth factor) more than 1
kinds.

Claim 5:

As for claim 1, the culture composition for the play
performance improvement of the stem cell called the st
em cell is the adult stem cell.

Claim 6:

As for claim 5, the culture composition for the play
performance improvement of the stem cell called the st
em cell is the fat origin of organization mesenchyme st
em cell.

Claim 7:

The method improving the play performance of the
stem cell including the step of cultivating the stem cell
in the culture composition of any one claim among clai
m 1 to claim 6.

Claim 8:

As for claim 7, the method improving play performance
of the stem cell called the stem cell is the adult stem c
ell.

Claim 9:

As for claim 8, the method improving play performance

XH S of the stem cell called the stem cell is the fat origin of
=l organization mesenchyme stem cell.
Jl==0k Technical Field
222 SINES Hdls gas ?Iet BiXl Z4= & 012 The invention relates to the culture method of the
Ol28 SJIMZS BHeHHU 28 A2, 20U &AHSHI=  culture composition for the play performance improvem
LEOIo EIIMEI HE A EIIME 4‘—%—1 MASZ  ent of the stem cell and the stem cell using the same,
JIHNES, 30It 842 B35t 810l EJIMES IHESS =1 more specifically to the culture method of the culture ¢
Hoz EAAY 4 s BIIMES BIX Z42 L 0IS 08 omposition of the stem cell which in order that old age

st EJIMEZ2 B0l 2tk X 0IC.

humanity and justice stem cell have the play performan
ce of the stem cell level of the young human effectivel
y can improve the play performance of the stem cell wi
thout the change of the activity and size and the stem
cell using the same.
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Background Art

==

EJ)|MZE(stem cell)= A SM SES JHAHAM S O 0l &
Ol NIZZ 23lols sE2 2= MEE 26N, Bts SIIME
(totipotent stem cell), 8 23ts =] Al Z(pluripotent st
em cell), EP%i}i ZJ| M Z (multipotent stem cell)i =
F& == AL 2= ZIIH E (totipotent stem cell)=

9| QWOF JHHI ‘ééé'éH L = A= 8tse 482 DW HI
2 U AN =F 01=F 8MIEIINAILl MIZIt Ol &t
HEE JIXO 0l NIZE 22l0t0 k=20l 0lAlGHH BHLES| =
et WM 2 eMGH LI 4= UCH d23ts EI| M ZE (pluripot
ent stem cell)= 2161, SHHE, LHBHE S Kl CHEE Al
Eo RAOZ LME £ U= Hué/d =& 4~52 = LIE}

Lt= BBt (blastocyst) 2l HZ 0 2| XISt LHAMIZE DI (inner ¢
ell mass)0I Al 25101, OIS BioF 01 M T2t 501 Cheret
CE =& NEZ 2SR MES MHERE 46K
StCt. CHE3ts EIIMIEZ (multipotent stem cell)= 0l Al
I ZEEHA A= =& & J120l S0/HQ NMEZE 23HE =
U= EBIINMEZ A, EHOLDII, A0 & AXHIDIS 2 E
Ao SN LS 22 TR FA4H X
A Al THMS REot= JIsHl 206t JA2H 22 S01H T
SH NMESS S50 8M SIIAMEet &t

S BIIMZE QT 23 HII0) 00| EXots MES
H, EIMES QAN o2 Sy xxoRY ok S
Zo| AUCH iU 201 8% EIIMEE 08, AHE S
SIZ 02l ZHOZ BAAIIE A0l ARE HED 0| 5
S0} S5l, HOILE A0 O8Il FOHLE TS0l &
M EX Y RIS T L IS FISS Ploh NES X2

CF EEoIH & Alote XISHQ Ml =0l UM, &Kt
QICZRH EIINE, EN K HHNE S22 =+ R S

2 rig

HEE +&ote S, NEZ HHLCZ ME B4 Y/E= 2
StE FEote B, ¥ HHE DI2(EIINME H/EE=E &

NE) $/E= 23AEE ZHa0ll 2o A AHale S0l =
ot= EAHE Eeot= &0l 20l 012& 11 JACH 0IHE, Il
T2 DHEH ASHIIL == SEHS Set 2SI &
A E ME#183#EZ#183#TI|E AYst A2 HiR= M

EH#IBIHTAUMXZEHZ UHHME N2 == 22 M

ZEINES 8855 = U= =0tAIAH & 240ICH.

MetA, 8 SOIMZl CHst J1s0l A2 D JYes AFO
O, O sHAE 2t =01 Hlﬁi(mesenchymal stem cell
s)E OI%;* NEXZ2I/&0] 2ZS 2] AIXMSIHA, X E

I
2H 2olE S28 SIINEE X0 HEot=S= Ha o]
218t /=0l WY E 0 ATH (WO 2006/019357, LH&tRI=
E£06] M0795708%, UHetel= SE5461 H0818214%).

The stem cell refers to the cell having the capability
specializing to two or more cells while having the self c
opy ability. And it can classify into the pluripotent stem
cell (totipotent stem cell), the pluripotent stem cell, an
d the Multipotent stem cell. The pluripotent stem cell
(totipotent stem cell) has the property thereafter that
the cell to 8 cell group is like that with the correction o
f one complete entity the cell having the property of th
e pluripotent which can be generated the ovum and co
rrect letter. And if this cell is separated and it transpla
nts to the womb it can be generated as one complete
entity. The pluripotent stem cell is that the new life it i
s derived from the positioned inner cell mass it is this s
pecialized to various other histiocytes is formed in the i
nside of the blastocyst which is the cell which can be
generated by the ectoderm, the mesoderm, and the va
rious cells and organization of the endoderm layer origin
ated and shows up after the correction 4—~5. The fetal
life, and the regeneration in the maintenance of homeo
stasis of the adult tissue as well as the growth of each
organization of the new-born baby and adult phase and
long-term and development and tissue injury it is the st
em cell specializing in the cell specific for the organizati
on containing the Multipotent stem cell is this cell and
boiler may be referred to the adult stem cell while enga
ging in the function of inducing tissue specific pluripote
nt cells are called collectively.

There can be the specialized characteristic as the
specific tissue the stem cell is developed the cell in whi
ch the adult stem cell already exists in all kinds of the |
ong-terms of the human body is picked. But recently, t
he adult stem cell is used. The experiment let differenti
ate as all kinds of different organization including the in
terstitial cell etc. gets the success and the experiment
is watched. Particularly, as to the regeneration medical
called the therapy which actively utilizes the cell for th
e regeneration of the biological tissue falling into malfu
nction by bottle or accident or the incompatibility and |
ong-term and function recovery and performed, the me
thod for including the step of collecting the stem cell fr
om the patient oneself, and the blood originated monoc
yte or the bone marrow originated monocyte, and the s
tep of inducing the tube culture the cell proliferation an
d/or the differentiation and step of introducing to the c
ondition of the patient oneself with the implantation th
e pulverization (the stem cell and/or the precursor cell)
and/or the selected differentiated cell is very much use
d. Like this, it is predicted to be replaced with the cell

- organization substitution value cure which with being
fine changes the cell - organization - long-term when t
he treatment of illness through the classical drug treat
ment or the surgical method is damaged. In that way t
he availability of the stem cell is more enhanced.

Therefore, presently, while the cell therapy technique
using the mesenchyme stem cell (mesenchymal stem c
ells) it is studied of the various functions of the stem c
ell begins to receive the foot light it develops the tech
nology for improving the mesenchyme stem cell separat
ed from the human body in order to be suitable for the
treatment (WO 2006/019357, KR0O795708 B, and KR081
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In the meantime, the reproduction capacity of the
function of the interior of the body long-term or the cel
| reduces if the age of human increases as if the trunk
cell is again cultivated on in vitro or the case where th
e case have the stimulation of the external factors, an
d the function and shape of the cell can be changed. T
hat is, at the moment when the cultivation of the cell i
s initiated on in vitro it is the extent which it nearly ca
nnot sense but while to losing the skill the cell enters t
o the state of the aging (senescence). It is good to th
e cell which therefore uses this cell property for the ge
ne therapy to use the early cell. And even if the long p
eriod cultivation is progressed since being good the cell
has the research associated with this in the property o
f the stem cell like the reproductive integrity, blastoge
nesis, expression type, form, the activity (telomere len
gth) to use the stem cell without the large change amo
ng the progressing (BMC Cell Biology 2006, 7:14, Agein
g Research Reviews 5, 2006, 91116).

Thus, it made many efforts so that the inventors
search the medium component which could improve the
play performance of the cell even if it again cultivated
the trunk cell while the change was not in the cell prop
erty including the shape or the activity of the cell etc.
Then it confirmed to could improve the case of cultivati
ng the trunk cell in the culture composition containing t
he apelin, and the play performance of the cell and the
invention was completed.

Summary of Invention
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Problem to be solved

The culture method of the culture composition for
improving the play performance of the stem cell so that
this Purpose of the invention have the play
performance of the stem cell level of the young human
from old age humanity and justice stem cell and stem
cell using the same is to be provided.

Means to solve the problem

To accomplish the above objects, the present
invention is to provide the stem cell culture badge
composition containing the apelin.

The invention provides the method improving the play
performance of the stem cell including the step of in
the culture composition which containing, the trunk cell
is cultivated moreover, the apelin.

Effects of the Invention

According to the invention, even if the trunk cell is
again cultivated since the play performance of the cell
can improve in the property of the cell including the
activity or the size of the cell etc. while there is no
change a large amount of stem cell the cytotherapy
effect using the stem cell it can obtain can be
conspicuously made promoted in the short-term.
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LHOUAM, #34#S Y SIME#34#= 22t £ =

o R CZRH Z2elol W 023t gjlldluikl Chfet &

HOA RcHE == ACH Sol, MU =il S4E SIME, H

HE |l S28 SIIME, S+ |dl S24F SIIME, N

Sl SAS SIME, 2= OEH 2 SIIME, & wEH
SUE SITAME, IR R A4S SIAHE, 224 Rl S

g EIINE L EHE =Rl S2+E

EIMEYL 4+ Yon), 2 X
MoIM BIIMES Zelots JI&S 2o 20l 010l 2XI
of QUCH.
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=2 LA, #34#KY T2 K S2F ST N EZ#34#E
KEEA —'?’—ElﬁH W ol2ste dM SJIMEZA, 2 SAl

MOl S246HH "X Sl X SOIMIE", “AIY SIIHIE" £
= "N =eh EDIHIQ’EPE XN &atI|E 8ttt Ol= S AH O
SXE SO HHE SOt =S = A=, 1 =l &Y
S20HESHUSUH ZE = UL =, NLEL=ZFH 20
A= de| g0 7 XY &% suspensionsS b 2k &t
CtZ, EctA3 S IS0 2HE SINE 22 EGMR
E JHEIOF Ct2 al==0tHU, ATHHE [OHA 222 M| Al
=0l 2RdeE A2 A8 351U ot ¢ S Sdl X
'j* Fel S2E SIIMEE 2elg &= UL

2 HUAM,"SITMES 22120 Bat 2l0l's EIIMEL
Sl (morphology)Lt 3D (size)It BIXI A 20 A IS
Jl Mo AENRE Hel RAISHH 11 EHIE |XIots A S 2l0lot

= 240ICH.

=2 2HOIAM, B X (culture media)#34#= M 281 Z2A 0l
HEINNES S5 o 4ES NXE 2 W ots tHgus
0I5t 12, EIIMIEL] B 20l A AMFBE = S
SF X .St SF0l et Bi X 2F
Heng

=

=
Hgstg 2

, MIZ2 &

k=

Differently, technical scientific terminologieses which
defined are used in this specification has the meaning i
t is understood in the technical field in which the inven
tion belongs with the unskilled expert of being identical.
Generally, hereinafter the experimental method is well k
nown with the glossology used in this specification in t
his technical field and generally it is used.

In the present invention, while having the self copy
ability the " stem cell " means the step that each long-
term of the embryo bud it is progressed it is formed or
the stem cell showing up in the adult step the cell havi
ng the capability specializing to two or more cells.

In the present invention, as the divided stem cell which
the " mesenchyme stem cell " separates from the organ
ization of human or the mammal, it can be derived from
various organizations. Particularly, it can be the umbilic
al cord originated mesenchyme stem cell, the umbilical
cord blood originated mesenchyme stem cell, the bone
marrow originated mesenchyme stem cell, the fat origin
ated mesenchyme stem cell, the muscle originated mes
enchyme stem cell, the nerve originated mesenchyme s
tem cell, the skin derivation mesenchyme stem cell, the
amnion originated mesenchyme stem cell and placenta
originated mesenchyme stem cell. And the technology
separating the stem cell from each organization experie
nces and the technology is known to have in the busin
ess field.

In the present invention, as the divided adult stem cell

which the " fat origin of organization mesenchyme stem
cell " separates from the adipose tissue, it reduces in t
his specification "fat originated adult stem cell”. It nam

es as "adipose stem cell" or "adipose derived stem cell".
It can obtain through the normal method in which this i
s known in the relevant industry. The separation metho
d can be the same as that of for example, the next. Th
at is, it collects after processing the stem cell layer ad

hered to the culture vessel including the flask etc. the

saturated fat suspension floated in the saline solution o
btained from the liposuction is cultivated as trypsin or t
he fat originated mesenchyme stem cell can be separat
ed through the method etc. It directly collects to scrat
ch by the scraper and be floated in a small amount of s
aline solution or it does.

In the present invention, it means similarly that
"without the change of the size (a) of the stem cell" ne
arly maintains the form with the state before the form
(morphology) or the size of the stem cell is cultivated i
n the culture composition.

In the present invention, the normal culture medium
which is the culture fluid supporting the " culture mediu
m (culture media) " is the growth of the stem cell and
alive in the culture in vitro condition used in the releva
nt field suitable for the cultivation of the stem cell it m
eans is altogether included. Moreover, according to the
kind of the cell, the culture medium and condition of cu
Iture can be selected.
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L H A ,“S A (proliferation)#34#0| &, MZ 2| SJt
ol0lote A2z H & (growth)t %%‘a 012 ALS &L

2 2HUM, A s (renewal ability)#34#0|2t, AIZIF Xt
At E22 EAE2S BEUHE = A= s82 20Idts A2
2, SO0l HHE= B MES S4501 26t

= LHUA, AN L0182, MES 228 482 ISHS
F 2ot Rl FIIHSZ MEZS YRE MZ2 tH
2Z2II0l 521 = HHLBHXE 208N NZ2 O (R)E A
= 0l A Hi 2ol S 20IstCt. stEE 2t JH8 et
I HOIA M2 2D } SHUEAM LFAIZ0l XILIH S4
G20l AHIENHL 2 220 WO# NIEIF Xt ol S &
oz, AZs Mz 4—2 scll| 7 HdYHe =2 /\}BEIEH =
AMOZ & Xt X (BHEEIDHE DLI‘“8|'E HEENED

}.

2 U5 idteE A2 1 AU (1 passage)ct] é Ct. HICH
HH2Fol SR 2 YA SR 2HS HI St elol AlEE 2=
OLL, BtEAGHE JIHE 22l L= 5248 ez =8E &
QUCH.

EJINEZE=E 2SS HEGHAHU, ARZRH U328 E=5

M9 %iEHu 301 SOl DIMISHH HE L ZetXId, ME
o T s &4 (telomerase activity)0| L 0t&Cte 22X
&, S NE =30t &°”E|E}E SHEOl ACH MNZES MMs
W EY SO SFS MEESE HE XA tH2at=XIol THet
O USBEZ, J1%EE 2O &= E 756t EEf S2 HZE
%é 0l 2 Hat8l0l MMSOILE 2450 LOHAIXl 2 E= of
= Xl ZEEUH A SIIHEZE i gdt= 240l SKQtCH =,
Hlio L3E XA = JH/\MIBIHLP ZI NEZAEHE |X
AMIlE BIX ZE 20N E01 MEE 6= 2401 S R6tHCH

DU E2H0l X ZAES0IAS SO 2ol ©l5te, =
2 +80 ZIINEE 20| 9I5H0] HTH LS Of2f Xt2l S8
510101 5102 0121 9l Al2H0| 20| £QED1, S5 A0 th
Ol ZQs Al 842 = Y2 (EHsl DIH0TH ZHROR
R0l EMBHA QUCH E8, ASEI= ACH BHL0N 1501
MIZ2| THAS0] LOLRICHS 2F 2oy A
of SEHLE 2SO B3I} g0 S a2
+ o WX ZHEE MZoHe 201 ) J+86+ 3

hw
=
|

_zi_
52
9
3
_(7_
or I'HI
@
a 0§
Z 110

e, = 282 9 250K, Ot22 S gRots s &
©Z ot EIINME HHX 2422 M3&H

‘Ot 2l (apelin)’2, 19984 FUJlno M E0lAl rat2t boving
d YAE AOZ, S5l ZRU X2 MRS HEIOERZ

In the present invention, it is used as the meaning
such as the growth " proliferation " means the increase
of the cell number.

In the present invention, the cell means the capability
making the hard copy equaling with the oneself. The re
productive integrity of the cell in which the play perfor
mance is improved is excellent.

In the present invention, in order to continuously
cultivate the cell to the healthy state for a long term it
periodically means the method of subsequently continu
ously cultivating the large of the cell it changes the pa
rt of the cell in the new culture vessel. If the preset ti
me passes by while the cellular number increases in the
culture vessel having the restricted space the prolifera
tion nutrient is consumed or the contaminant is piled u
p and the cell naturally dies. Therefore the cell is used
in the method for being increased the healthy cellular n
umber. And generally about one times the culture medi
um (the culture vessel) is replaced or it is called 1 pass
age to divide and cultivate the cell aggregates. The me
thod in which the method of the subculture is known to
have in the relevant industry can be used without the |
imit. But the method can be performed to the mechanic
al separation or the enzyme separation.

The stem cell repeats cultivation or as excitation is
received from the outside the form or the size of the c
ell etc. is minute the form is changed or the form is cha
nged. And the cell has the problem that the play perfor
mance and activity (telomerase activity) of the cell are
decreased, and the problem that in other words, the c
ell senescence is progressed. The characteristic includi
ng the play performance and activity of the cell etc. fo
llows about cultivating the cell in any kind of culture m
edium and it has the difference. Therefore the differen
ce is important to cultivate the trunk cell in spite of th
e repeated cultivation in the cell property including the
form etc. in the culture composition in which the play p
erformance or the activity is not decreased without th
e large change. That is, important to cultivate the trun
k cell the aging of the cell in the delay or the culture c
omposition improving or maintains the early cell state.

But very part was the high price among the medium
component necessary for the subculture the stem cell
of the high yield is obtained and the advantage was ec
onomically nonexistent. Moreover, it had the problem t
hat the play performance of the cell was decreased wit
h the repeated subculture. It is possible that the inven
tion provides the culture composition improving the pla
y performance of the cell the change is not in the form
or the activity of the cell.

Therefore, the present invention is to provide the stem
cell culture composition containing the apelin in consist
ency.

(Tatemoto K et al., and (1998). "Isolation and
characterization of a novel endogenous peptide ligand f
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APLN &0 &S 3tE= 21 LHOH Qe HEMEOIH (Tate
moto K et al., (1998). #34#lsolation and characteriza
tion of a novel endogenous peptide ligand for the hum
an APJ receptor#34+#. Biochem. Biophys. Res. Commu
n. 251 (2): 4716. doi:10.1006/bbrc.1998.9489. PMID9
792798), 2 NI HH0| £&ot= G-HHEN 22N
U= APJ =S MO0l CHet WA QI 2| 2tE0ICH (Lee DK et a
l., (2000). #34#Characterization of apelin, the ligand f
or the APJ receptor#34#, J. Neurochem. 74 (1): 3441.
doi:10.1046/j.1471-4159.2000.0740034.x. PMID10617
103. Szokodi | et al., (2002). #34#Apelin, the novel e
ndogenous ligand of the orphan receptor APJ, regulate
s cardiac contractility#34#. Circ. Res. 91 (5): 43440.
doi:10.1161/01.RES.0000033522.37861.69. PMID1221
5493, Kleinz MJ, Davenport AP (2005).#34#Emerging r
oles of apelin in biology and medicine#34+#. Pharmacol.
Ther. 107 (2): 198211. doi:10.1016/j.pharmthera.200
5.04.001. PMID15907343, O#39#Dowd BF et al., (Dec
ember 1993). #34#A human gene that shows identity
with the gene encoding the angiotensin receptor is loc
ated on chromosome 11#34#. Gene 136 (12): 35560.
doiz10.1016/0378-1119(93)90495-0. PMID8294032, D
evic E et al., (October 1996). #34#Expression of a ne
w G protein-coupled receptor X-msr is associated with
an endothelial lineage in Xenopus laevis#34#. Mech. D
ev. 59 (2): 12940. doi:10.1016/0925-4773(96)00585-
0. PMID8951791). Ot el2 ZGH & &, 2t, o, &, X
=TS I S el A EM WO, d2lD AES 828 S
Cr2tst J12H0IA 2 EEH, 0l S €2 HIIZXH0AM =2 28
= LHEHHCY.

4,

Ot2ligl K™ XH= N-terminal 220 A &S HEHEQI 7742
Ot0| = &t2| pre-proproteing &S 3I8HCH OF&I 219 & It X
g8 A 0l fragment (apelin-36, apelin-19, apelin-17, ape
lin-16, apelin-13 % apelin-12)= Bl W& K AISH M= H
g4 2 3K&C (Invited Review Article, Targeting the A
CE2 and Apelin Pathways are Novel Therapies for Hear
t Failure: Opportunities and Challenges). G XIAlI5l Jl=
o™ endoplasmic reticulum (HIZ ZA &) A transloc
ationlt 415 HHHA S HESH = 55J02 0t0] = 42| proprot
ein 0l JHXl &4 =0l fragmentS MAH& £ A=0 0l=
42-77 (apelin 36) sequencelll ¥ Z &= 36 Ji Ot0|- EEt
0lE, 61-77 (apelin 17) sequencell H& %= 171 00
L HIEIOIE, 65-77 (apelin 13) sequencelll HAZ &= 13
JH OtDl = BIEFOIZSOICt. O CtE fragment= N-terminal 2
SE &2 =F 0l M pyroglutamylation (N-terminal0f]
U= 22 E2I0I M pyroglutamic acid2l HAHZ (ester)E
S4ot= HE)S FA=C0h DLt At &2 0I5 #Et
OlES =0l CHol M= OtEIX & &AM JAKXl= 2T (Mes
min C, Dubois M, Becher F, Fenaille F, Ezan E (2010).
#34#Liquid chromatography/tandem mass spectrometr
y assay for the absolute quantification of the expecte
d circulating apelin peptides in human plasma#34#. Ra
pid Commun Mass Spectrom 24 (19): 287584. doi:10.1
002/rcm.4718. PMID20857448). OtZ &l 2 20063 Audigi
er0ll 2|3l G proten-coupled receptors?| family?! & =&
Ml (membrane receptor) £= %2 ZHI& 2|2tE (pote

or the human APJ receptor". Biochem. Biophys. Res. Co
mmun it is protein within the human body in which "apel
in" is discovered in 1998 year Fujino M team in the milk
of the bovin and rat and which is encrypted by the nov
el peptide which there is many in especially, the first mi
Ik in the APLN gene 251 (2): 4716. doi: (Lee DK et al.,
(2000). "Characterization of apelin, the ligand for the A
PJ receptor”, and the J. Neurochem it is the immanent li
gand about APJ receptor bonded to the G-protein expr
essed in 10.1006 / bbrc.1998.9489. PMID9792798), and
the some cell surface 74 (1): 3441. doi: 10.1046/j.147
1-4159.2000.0740034.x. PMID10617103. Szokodi I et a
l., (2002). "Apelin, the novel endogenous ligand of the
orphan receptor APJ, regulates cardiac contractility”. Ci
rc. Res. 91 (5): 43440. doi: 10.1161/01 RES. 00000335
22.37861.69. PMID12215493, and the Kleinz MJ. Daven
port AP (2005)."Emerging roles of apelin in biology and
medicine". Pharmacol. Ther. 107 (2): 198211. doi: 10.1
016/j.pharmthera.2005.04.001. PMID15907343, O'Dowd
BF et al., (December 1993). "A human gene that shows
identity with the gene encoding the angiotensin recept
or is located on chromosome 11". Gene 136 (12): 3556
0. doi: 10.1016/0378-1119(93)90495-0. PMID8294032,
Devic E et al., (October 1996). "Expression of a new G
protein-coupled receptor X-msr is associated with an e
ndothelial lineage in Xenopus laevis". Mech. Dev. 59
(2): 12940. doi: 10.1016/0925-4773 (96) 00585-0. PMI
D8951791). apelin in the various periods including brain
between the heart, the liver, the lungs, the extension,
the adipose tissue, between the stomach, glaring **=*,
the plasma of human and the inner skin etc. wide exhibi
t the high expression in the vascular endothelium organ
ization among this it is revealed.

The pre-proprotein of the amino acid of 77 called the
apelin gene is the signal protein in the N-terminal part i
s encoded. The fragments (the apelin-36, apelin-19, ap
elin-17, apelin-16, apelin-13 and apelin-12) which are a
ctive the some kind of the apelin are similar biological a
ctivity is shared (Invited Review Article, Targeting the
ACE2 and Apelin Pathways are Novel Therapies for Hear
t Failure: Opportunities and Challenges). More, the tran
slocation in the endoplasmic reticulum (cell reticulum) a
nd signal protein it describes detail may be referred to
13 the amino peptide connected to 17 the amino pepti
de, connected to 36 the amino peptide, in which the pr
oprotein of the amino acid of 55 can create the fragme
nt which is active the various after doing the cut but t
his is connected to 42-77 (apelin 36) sequence 61-77
(apelin 17) sequence 65-77 (apelin 13) sequence. In th
e next fragment is the level of the N-terminal glutamine
residue, the pyroglutamylation (the process forming the
ester of the pyroglutamic acid in the glutamine which is
in the N-terminal) is undergone. But (Mesmin C, the Du
bois M, the Becher F, the Fenaille F, the Ezan E (201
0). "Liquid chromatography / tandem mass spectrometr
y assay for the absolute quantification of the expected
circulating apelin peptides in human plasma" it is so far
well known about the concentration of these peptides
within the plasma of human Rapid Commun Mass Spectr
om 24 (19): 287584. doi: the signal path (signal pathw
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ntial ligands) 2t 2 &3dl= A€ & & (signal pathway)Jt
2rol & Ch. Receptor 2 & 2| sites= organism LH01|/\-| orzgl
ol 2ol HSE TUHE JIs2 2 HZE L (wikipedia Z3). OF
el >SHe 242 otz HEoI=0l 285610 M &4
HSE JHAISHCEH OtE 82 A& 22X 2| biomarkera M & &
EJlsd0l A g2 = L NS LFE 4SEN S0
AEHCZ Z0EHCH D_ SHCH. =2 AP0 S OFREl Dt Or
2l =2 AAE0 2 e 2240 JACHE EDE0| U2
o, 82 Hs2 "'E”OHA-IE LA 2AH A= BN A
Ch. otigl ot =8/ Jls A”Eliu HelMel sl
SRotlH, 1 HlZ Ot&EE0l & & A (nitric oxi
de)E MAGHH L-0F2 D]/ E (nitric oxide
synthase ;NOS)/ &t & A %’éﬁ Stettt) otH Ol E &
AN =0 JEUE A JACHD SHCH ot e =S 2t
Angiotensin Il =Z2Xl= & %8t homologyE JtAl=0l &€&
Hoeldelsto 2F0A OtZ2E AIJEE0| A g &
oz MAESCH g2 Jls (Vascular fuction) 2l 2t& 0l A
Ot 2l AIJEEC D= Wl Mol 28 otz el =2 X <2
EH0 QoA L Sl=0 E2M80 222 JV\’\*OH =
=M, D2l SXAEHS Wl AZ0 MEYSE RE5t= I
StCt. 2008 EyiesOll 2dh A& HENME M At
M OHEIEIo) 230l WIIMES 20 2SS MMS
P_’ JIZE 0 QUCH Ol MAASO=Z Ol REXE
& (upregulation)til 23l R & & 31 LH LHIINALEE Off A
9| mitogenic activity0ll 2t = Ct. BHHOI Akt2l Acti
iOnO" O| J- o:IOl-D}'O} XI-EP_C OIO.IL}E ) CE%l- éd_t_l}'o"}\—l‘— 33:1

va =)
U= ZEGHH AlME 2o MHSEXGHH NO M4 2 SItHA

ol g

-

oo

2 10 B oz aor ﬂJIO
I-H

=2 gy M 0 mlo
m o

l

= = =" oo T o
Il SHHSGSYH HSHFE RLot=s LXEA 1 0 2
of 2= MSHE2 NEHAIH LREA N2 HES SN

!
02l 8ol 22D UTHE0 Kol Jlse 2
St AIZ22 DJ0fl et LIEHLHS
HEIAC OB +SH O 2

=2=C T o
Ol A= ol al&st ja”P g 1|01| CHot O Angiotensin

110t E0tot= Bt FONE e 2
L0l ZaklEs CGEJIZUNME &= 0l
=0 dEAE EJ1IO1IA-| 2ECH g2
odEI?G{O“ _)|-O:| /\I | A—!xIE l:I-C}— |>: (=]
o =&0lA %*aarm k=1

Jjzo FE AR IAZSNEINAME OP_‘EE =ZHMIL 23
ol, SIAEIS 2HIE AMAIZIALE 214 22H| M, 223224
ol Sloi S0tE 1&gl %HI O*HI g LH 32:*_2 2Hs
AN =Zot=0 2HetCt. £8 ZO0tMES HEHAMN 2 &0
i &S0l 22048t WekA OF& 2l /APJ systemOH o|&t Of
B AMODEE2 0l A8 ZEHZ Qe dlgd 28
OlLt & & tot At 22 €2)|s &0, 1 st &
HoZ oIst S0 =2 XIS 501 UAS A0I2t) 424
EICt (Dr Yves AUDIGIER. Institute of Molecular Medeci
ne of Rangueil. Archived topic page last updated on 2
2 September 2008. http://www.scitopics.com/AP#956
#ELIN_SIGNALLING.html).

AI21CH
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ay) acting with the membrane receptor called 10.100

2 / rcm.4718. PMID20857448). apelin is the family of G
proten-coupled receptors by 2006 year Audigier or the
several potential ligand (potential ligands) was clarified.
It is connected to the other function in which the sites
of the Receptor expression operates in the organism wi
th the apelin (the wikipedia excerpt). The cell activatin
g change the activity of the apelin receptor unites with
the apelin peptide is disclosed. It directly engages in th
e biological effect in which the apelin is possible to be
applied to as the biomarker of the hard feces and inclu
ding the vasoconstriction and expansion. In the recent
research, it has with the report. And that the related h
as the apelin receptor system with the apelin with the
vascular development it has the report that the report
has the intimate relation in the disease of the bllod circ
ulatory system. There can be this is the role of the vas
odilation and contraction and relation the apelin produc
es the nitrogen oxide (nitric oxide) in the vasodilation a
nd the L-arginine / nitric oxide synthetase (nitric oxide
synthase :NOS) / nitrogen oxide is activated as the ex
ample the function of the receptor and apelin is import
ant in the physiology and pathophysiology of human. It
has the apelin receptor and the it is considerable homol
ogy but the apelin signaling is considered to the possibl
e role in the point of view of the blood vessel pathophy
siology. In the point of view of the vascular function (V
ascular fuction), the function of the apelin signaling is r
evealed with the activity of the apelin receptor by the
endotheliocyte but the help is decreased in the plastici
ty of the blood vessel and angiogenesis. And hypotensi
on functions to be induced in and, the endotheliocyte
of the dormant state. In the content studied by 2008 y
ear Eyies, the expression of the apelin is described in t
he low oxygen concentration situation to control the fi
ssion and angiogenesis regeneration of the endothelioc
yte. This is induced to hypoxia with the upregulation of
the apelin gene or it is engaged in the mitogenic activit
y of the apelin in the endotheliocyte. On the other han
d, the blood pressure drop activity by the Activation of
the Akt occurs. Moreover, in the blood vessel, the sign
al transduction caused by the angiotensin Il which the
NO production increases and causes the artery sclerom
a and aortic aneurysm while doing with the production
promotion of the new vessels while controlling the bloo
d pressure cuts off and the action of the angiotensin Il
is suppressed. Since the function at the blood vessel o
f the apelin signaling and endotheliocyte invalidated th
e ligand and receptor gene it was proved to the expres
sion type (phenotype) showing up according to that. It
was seen that as a result of experimenting in the rat in
which the rat had the lack in the apelin receptor the A
ngiotensin Il increased about the vasoconstrictor on th
e other hands the vascular development of the retina
was reduced in the rat in which the rat had the apelin |
ack. Moreover, while revealing in the neuron of the site
which manages moisture and dietary intake at the bloo
d pressure and blood flow modulation in the concernin
g, and brain while being revealed in the heart in the init
ial embryo bud formation step to affect in the other boi
ler the hormone and humoral are engaged in the modula
tion. In the some window one's mother chrome cell of t
he digestive organ, the apelin receptor is revealed. The
histamine secretion is suppressed or the insulin secretio
n suppression increased with the inhibition of gastric ac
id secretion, and glucose, and the glucose inside blood
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are regularly controlled but the glucose inside blood en

gage. Moreover, it engages in the osteogenesis while b
eing revealed on the surface of the osteoblast. Therefo
re, it is regarded that it has the high therapeutic effica
cy to the vascular insufficiency like the disease in whic
h the apelin signaling by the apelin / APJ system relate

s with the ischemic disease due to the deregulation of

this signaling or the cardiovascular disease, and the pa
tient due to the other disease (Dr Yves AUDIGIER. Insti
tute of Molecular Medecine of Rangueil. Archived topic

page last updated on 22 September 2008. http://www.
scitopics.com/APUELIN_SIGNALLING.html).

But the apelin relates with the proliferation of the stem
cell and because of being known there is no function or
the activity at all. According to the detailed embodime

nt of the present invention., in the culture medium con
taining the apelin, if the mesenchyme stem cell was cul
tured while there was no change the activity of the cel
| was maintained in 3 more than succeeding in the prop
erty of the cell including the form of the stem cell etc.

And the activity could know that the reproductive inte

grity efficiently increased.

The invention "apelin” may be formed of the direct
thing synthesized it is not thus limited it buys to sell in
on the market and it can use. In the detailed embodime
nt of the present invention, in order that the apelin wa
s contained to the concentration of 1 to 100nM within
the culture composition preferably the apelin was cont
ained to the concentration of 20 through 50 nM. And it
dissolved in the soluble material (for example, the DMS
O (dimethyl sulfoxide) etc) that the apelin bought and
used the Bachem gratitude catalog no H-4566 (the po
wder form).

Since the stem cell cultivated in the culture
composition of the present invention containing the ap
elin the play performance of the cell is improved withou
t the change of the form or the activity the change is
possible without the change of the property of the cell
in the short-term to obtain a large amount of stem cell
(embodiment 2 reference).

The culture composition of the present invention
additionally can contain the antioxidant more than one
kind selected from the selenium, ascorbic acid, vitamin
E, catechin, lycopene, beta-carotene, coenzyme Q-10
(CoQ-10), resveratol, T-BHQ, oltipraz, alnus japonica e
xtract, EPA (eicosapentaenoic acid) besides the apelin
and the DHA (docosahexanoic acid). The stem cell culti
vated in culture composition containing apelin and anti
oxidant could confirm without the change of the form o
r the activity that the reproductive integrity of the cell
was excellent. At this time, the antioxidant can be incl
uded about the apelin 20nM in an amount of 1uM to 20
uM. It could know that the cell proliferating activity of
the stem cell cultivated in culture medium containing th
e apelin in a preferred embodiment of the present inven
tion and coenzyme Q-10 was excellent (embodiment 2
reference).

In the meantime, in the culture composition of the
present invention the antioxidant more than one kind s
elected from the selenium, ascorbic acid, vitamin E, cat
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ol), T-BHQ, oltipraz, 22|LI2 &=, EPA(eicosapentae
noic acid) ¥ DHA(docosahexanoic acid) SO A &= 1
S 0l&2 gatstile SLAHNM SIIMIE B0l Betotttn
AN A= 2He TS JtX= S&E Q! Ui Xl (basal medi
um)E S &R e = JLH RO LM 0185 = JI12
i XI2 = MEM (Minimal Essential Medium), DMEM (Dulbe
cco modified Eagle Medium), RPMI (Roswell Park Memo
rial Institute Medium), K-SFM (Keratinocyte Serum Fre
e Medium)O0| A0, 0l 2/ = ol HOM OlE= = X
018t =6tC. & Aot A=, M199/F12(mixture) (GIBCO),

MEM-alphati X (GIBCO), NsE 22224 &S DMEMH

Xl (Welgene), MCDB 1318H XI(Welgene), IMEMHH X (GIBC
0), K-SFM, DMEM/F12 BiXl, PCM Hi Xl & MSC & &bl K|

(Chemicon)Z A& Z0AM &84E = ULt 3!, 0l S0l
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, horse serum, & iME, &
HIZ = OtOl =&, GI2ACH 2REH
S & QICH LIOHDH, XIZ(XIetat, 2
dIAHZ, @O HDL E= DL =£2) Y 0| EF9 e
O BEZM HIXINAN LA E DIt H2(0I2AL ESHATH S,
F2ULANE T= RSQPEIS, HIREIAE, 229 0|23t
el L= ol g, 02U 22324, 2RIIEEIZ0IE,
GZACH SIS 2R 2EIE L/E= 23N, 20U B-HEZLE
QUCE.

< 02 0

2
AL oy
~
=

i

N

2

2
-

CS (fetal calf

R @

urr
2
4

u 2
=)

a O 00

!
o
=

L
u

4 #2
o

pun
o, L-22

m
rl:l
N\

5t

T, BHXIS MED AR REGIL, 810
He 2 0%s #acs 22 YXg 2X02, 8

ti-clumping agent), Gli21CH InvitrogenO| &
at # 0010057AE)2 L&dte A0l RYUE = U

=2
=

5

FJ12] 10149 =012 HILMEZE ALZ3dtE 210]
QULH:

ol

HAL_SCg

- GHE BIZ24 IILIOHH 2 =S, A E48-KREE
A& Ol Xt(Platelet-Derived Growth Factor; PDGF), CH4!
HZ Z2ZL-X2 QX Flt-3 2|2t 2 €2 LI 8 & oIk

(Vascular Endothelial Growth Factor; VEGR)2| =S E

echin, lycopene, beta-carotene, coenzyme Q-10 (CoQ-
10), resveratol, T-BHQ, oltipraz, alnus japonica extrac
t, EPA (eicosapentaenoic acid) and the DHA (docosahe
xanoic acid) is the relevant industry, the conventional
culture medium (basal medium) having the known beca
use of being suitable for the stem cell cultivation simple
composition can be together contained. Generally, it is
sufficient if it is the culture medium used in the busines
s field besides it experiences it has the MEM (Minimal E
ssential Medium), the DMEM (Dulbecco modified Eagle
Medium), the RPMI (Roswell Park Memorial Institute Me
dium), the K-SFM (Keratinocyte Serum Free Medium) to
the basal medium used in cultivation. Preferably, it can
be selected in group comprised of the M199 / F 12 (mix
ture) (GIBCO), the MEM-alpha culture medium (GIBCO),
and the lightly doped is the glucose compound DMEM m
edium (Welgene), the MCDB 131 culture medium (Welge
ne), the IMEM culture medium (GIBCO), the K-SFM, the
DMEM / F12 culture medium, the PCM culture medium a
nd MSC expansion culture medium (Chemicon) than. Pa
rticularly, among these, preferably, the K-SFM culture
medium can be used.

While promoting the proliferation of the divided
expression type in which the basal medium used in the
acquisition of the mesenchyme stem cell culture materi
al is known in the relevant industry of the mesenchyme
stem cell it can be supplemented as the additive which
the differentiation controls. Moreover, the culture medi
um can contain the neutral buffer agent (for example, t
he phosphate and/or the high concentration bicarbonat
e) among the iso-osmotic solution and protein nutrient
(for example, the blood serum, for example, the FBS, th
e FCS (fetal calf serum), horse serum, serum replaceme
nt, albumin or the essential amino acid and non essenti
onal amino acid, for example, glutamine, and the L-glut
amine). Furthermore, etc component (member of a part
y called for example, the transferrin, the nucleoside or
the nucleotide, the pyruvate, and the arbitrary ionic sh
ape or salt, for example, glucose, and the glucocorticoi
d, for example, the hydrocortisone and/or the reducing
agent, for example, B - mercaptoethanol) discovered in
the most of conservative solution culture media of this
kind and lipid (the fatty acid, cholesterol, and HDL or t
he LDL extract of the blood serum) can be contained.

Moreover, the culture medium can be profitable to
include the purpose, the cell being thick and loud or bei
ng thick and loud in the container wall or of preventing
to so form the large bunch. The anti-caking agent (ant
i-clumping agent), and the Invitrogen sells for example
the field (Cat # 0010057AE).

Among them, it can be advantageous to use the
additional additive more than below 1 :

The other activator of the other ligand dimerizing -
stem cell factor (SCF, and the Steel factor), and the
c- kit or the signal transmission path such as antibody.

The growth factor (Platelet-Derived Growth Factor:

PDGF), induced with the other tyrosine kinase related r
eceptor, for example, platelet - the macrophage colony
stimulating factor, and the ligand for the receptor of th
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Gl21CH 2AlELDLOI Al (gentamicin), HILIAIE!, AE
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gl E0t0I

[
0l Al
&l

2 2Yo ikl 2422 &) 42 0120, NAC(N-acetyl-
L-cysteine), 21=8l L= 2l&el SAICIX, SHOIEZDZE
&=, S ALOIELE, bFGF (basic fibroblast growth factor),
ollotet &4t (heparan sulfate), 2-HE2ZE0EH2 (2-merc
aptoethanol) 2 EGF (epidermal growth factor)& & &
TOAM HdEE = 10K Ol4o 828 FIIE &8 =5 /U

FHAECZ, 0IEE S UHdle 8222 21&8 SAIQAE
SRY = A=, 0l ZEY AR HEE (HAIS SF&HAIHA
HNEZS&EE Z86te A4S sttt Sol MAE IGF-1(Insuli
n-like growth factor-1)2 AIEol= 20| I X GICH o=
gl FArCIXtel Hret & st &2 10 WXl 50 ng/ml0IH, 012
AZ0| 10ng/ml 0|2t BA=R0= M EXtH4A (Apoptosis)E =
cii5td, 50 ng/ml% FUE 0= NEZSYH L HESH9
ES .

SQ0MME SAI0IX (bFGF)E &
vivo AEHOIAl CHEBH BEHO| M Z 5t ,
HIZIEBI0I2E RS CHUES AIRECH. AR0ME S4
OIXtol HiRfRIBH B 242 1 L§XI 100 n

HOM AHE L= Ui XI= FBS (fetal bovin serum), 2
EGFeZ HE UM d8tl= 888 FIiZ2 &R
Ct. &IIAME & QX (Epidermal growth factor; EG
HEGHI2= XHEO* CIBHEI S AFZSICH ATME S
X+l sr&t & et &t &F2 10 LHXI 50 ng/mlO|0H, 012 &f &t
0 ng/ml 0|2t01H S< é* S30tJt 12, 50ng/mI=

A MZ0 S8 Ot&ICH

30 4o e

Yoo 4ok

QB B e

=2 YH0AM A= EJIMES X0 H= X SI1Al
I, 0S0AME NYXA, L= DE#183#2% S AUl EN

e FIt-3 ligand and blood vessel epidermal growth factor
(Vascular Endothelial Growth Factor: VEGF).

The factor that increases - circular AMP
concentration, for example, the forskolin.

The factor, inducing - gp130 for example, LIF or the
Oncostatin-M.

- hematopoiesis young rice plant growth factor, for
example, the thrombopoietin (TPO)

- deformability growth factor, for example, the TGF 3
1.

- neurotrophin, for example, CNTF.

- antibiotic, for example, the Gentamicin, penicillin,
and the streptomycin

The component in which the culture composition of the
present invention is selected in group comprised of the
NAC (N-acetyl-L-cysteine) besides the component, an
d insulin or the insulin pseudo element, hydrocortisone,
dexamethasone, the bFGF (basic fibroblast growth fact
or), the heparan sulfate, 2-mercaptoethanol (2-merca
ptoethanol) and EGF (epidermal growth factor) more th
an 1 kinds can be additionally contained.

Specifically, the insulin pseudo element can be
contained to the component replacing insulin. This impr
oves the glucos metabolism and protein metabolism and
the cell growth serves to be promoted. Particularly, it i
s the be desirable to use the recombining IGF- 1 (Insuli
n-like growth factor-1). The content done with the des
irable of the insulin pseudo element is 10 through 50 n
g / ml. And the apoptosis is caused in case its compon
ent is 10ng / ml under. And it has the problem of the c
ost Increment and cytotoxin in case of exceeding 50 n
g/ ml

This the fibroblast growth factor (bFGF) can be
contained may be formed of the be desirable turning po
int is the recombinant protein the various types of cell
proliferation can be caused in vivo state. The content
done with the desirable of the fibroblast growth factor
may be 1 through 100 ng / ml.

In the present invention, the component selected from
group comprised of the used culture medium is the FBS
(fetal bovin serum), and calcium and EGF can be additi

onally contained. The epidermal growth factor (Epiderm
al growth factor: EGF) may be formed of the be desirab
le turning point is the recombinant protein. The conten
t done with the desirable of the epidermal growth facto
r has the toxicity in the cell 50ng / ml is exceeded it is

10 through 50 ng / ml and there is no effect that 10 n

g / ml U.S. its content is particular.

In the present invention, the used stem cell may be
formed of preferably, the adult stem cell, and the adult
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stem cell among them obtained in the epithelial tissue i
ncluding the adipose tissue or the hair follicle - amnion

etc. More preferably, the fat origin of organization adul
t stem cell can be used. The mesenchyme stem cell (m
esenchymal stem cells, MSCs) can be used. It may be

especially, the adipose tissue originated mesenchyme s
tem cell (Adipose tissue-derived mesencymal stem cell,
AdMSCs).

The fat or the epithelial tissue may be more, the be

desirable it is among them the human origin what is the
mammal origin is the be desirable. In a preferred embodi
ment of the present invention, the human adipose tissu
e originated mesenchyme stem cell (Human adipose tiss
ue-derived mesenchymal stem cell, AMSCs) was used.

In the stem cell culture composition of the present
invention, it is possible to obtain stem cell with improve
d reproductive integrity there is no change in the case
of cultivating the trunk cell, and the property of the st
em cell.

Therefore, the invention provides the method improving
the reproductive integrity of the stem cell including the
step of in the culture composition which containing, th
e trunk cell is cultivated the apelin in the other point of
view.

In a preferred embodiment of the present invention,
the fat originated mesenchyme stem cell was cultivate
d in the culture medium according to the present inven
tion. The fat originated mesenchyme stem cell can obt
ain to the method as follows. Firstly, it is indignant and
it washes using the DMEM medium with the collagenase
the organization is small pieces cut the human adipose
tissue obtained with the liposuction etc. from the abdo
men is separated and it washes to PBS to after, and PB
S and it centrifuges for 5 minutes in 1000 rpm. The pell
et which the supernatant removes and which is left in t
he bottom surface centrifuges for 5 minutes at 1000 rp
m to PBS after doing washing. After the suspended mat
erial was removed using 100 #m mesh it again washed t
0 PBS. The mesenchyme stem cell while replacing the
K-SFM culture medium containing the NAC, the ascorbi
¢ acid, calcium, the rEGF, insulin it cultivates in the DM
EM (10% FBS. 2 mM NAC, 0.2 mM ascorbic acid) cultur
e medium and the head computerized axial tomography
at 2 it cultivates and the mesenchyme stem cell is sep
arated and it subcultures may be obtained. But beside
s, the method which is known to have in the relevant i
ndustry the mesenchyme stem cell may be obtained.

Hereinafter, the invention tries to be more particularly
explained through the embodiment. These embodiments
only exemplify the invention. Therefore it has to a pers
on skilled in the art and it will be obvious in the relevan
t industry not to be interpreted that the scope of the
present invention is limited by these embodiments.

embodiment 1: human adipose tissue originated
lobus medius stem cell separation .
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X E e =(Liposuction) 0l 2/ 40CH (n=1), 50CH (n=1) In 40 large (n=1) by the liposuction, and the abdomen
2 600 (n=1)2=2 TIGI0lA XIYXZE 212 22|68t &, P subcutaneousness of 60 large (n=1) and 50 large (n=
BSZ MHIEGIGC MEE X2gUEIS &) ANE S 2 MIL}OP 1), after the adipose tissue was separated it washed t
M EFe! 1 (Img/ml)2 &Jt8t DMEM mediaZ 0/ 26 37C0 © PBS. The organization the using the DMEM media wit
N 2AI12F SE0F TR SFHAIZACH 22HAILOLA ™Mealel == h the collagenase type 1 (Img/ml) the washed adipose
S PBSZ HIE & 1000rpmOil Al 522F 2IAI22] 5104, AtSoH tissue is small pieces cut off was dissolved in 37T for 2

= ocd oo

S HHotD, ®ES PBSZ A =E = 1000rpm0§ 520t 2 hours. The organization handled with collagenase for 5
A22154CH 100 meshOll ZEZ5IH 2922 M = minutes was centrifuged at PBS after washing in 1000r

. o _ L pm. The supernatant was removed. The pellet for 5 min
PBSZ A% 5t.), 10% FBS, 2mM NAC(N acetyl-L-cystei utes was centrifuged at 1000rpm to PBS after doing wa

ADE2B 40| EOtE =] . ; ;
ne), 0.2mM OF £ E =401 BJHE DMEM B X101l A B & 5t shing. It cultivated in 10% FBS, 2mM NAC (N-acetyl-L-

ALk cysteine), 0.2mM ascorbic acid it filters in 100#m mesh-
added DMEM medium.

OfREY X & 2K A2 MESES PBSZ MAEGSHLY, 5% The fat originated mesenchyme stem cell it cultivates

FBS, 2mM NAC, 0.2mM OP*:'EE& 0.09mM %*%, 5n to 3 passage cells which were not adhered after passin

g/ml rEGF, 5ug/ml 21& 2!, 10 ng bFGF & 74ng/ml 5t0|= g one night washed to PBS and while replacing the K-S

232 2El& 2 1ng/miQ Mlaﬂg(smemum)E st25t K-SFM FM at 2 containing 5% FBS, 2mM NAC, 0.2mM ascorbic

2 292010t DGHHA HHHHLSI R OO, 3AHINA Hest acid, 0.09mM calcium, 5ng / ml rEGF, 548 / ml insulin, 1

Of Xlg S =2t ESI|MZE ALt 0 ng bFGF, 74ng / ml hydrocortisone and selenium of 1
ng / ml it subcultured may be obtained.

AAIO 2: EOIMES MHSH 9= 0IXl= HAAEE embodiment 2: the search of the medium component
o &M affecting in play performance of the stem cell .
AAIO 10l 3HUDEK BHLSHH 22 HEE 1HN In the embodiment 1, the age bracket 1 people,

E 389 NYdRd 248 ZIIHEE 6t 2 HH |0l and the fat originated mesenchyme stem cell of th
seedingdl) 4201 2™ HILGIRUCH. 429 HIY S0, e total 3 people were cultivated in below leg cultur

NIZ ol &Ei(morphology)E 2Z35HQCH E8, Al ____J e medium over seeding and 4 which cultivated to 3

37|, M=Z8 L CDPL(Cell population doubling leve Passage and which it obtained. The form (morphol

NS =SX5I0 BRAS ZAIGHACH ogy) of the cell was observed for the cultivation of
4. Moreover, the size of the cell, and the existence
rate and CDPL (Cell population doubling level) wer
e measured and the average value was represente
d.

i XI 1 :dRK HH X Culture medium 1: DRK culture medium.

* dRK Bl Xl =, #34#K-SFM (Keratinocyte-SFM) i XI * The dRK culture medium may be the "K-SFM

+2mM NAC + 0.2 MM OIAZZ2E A +0.09 MM 25&  (Keratinocyte-SFM) culture medium + 2mM NAC +

+ 5 #956#g/ml ¢1&8 + 74 ng/ml 10| E2 22 El& 0.2 mM ascorbic acid + 0.09 mM calcium + 5 pg /

+ SEASHA (A Al B)#34#0I L. ml insulin + 74 ng / ml hydrocortisone + antioxida
nt (selenium) *.

Xl 2: : MO B Xl (THZ=2) Culture medium 2::m9 culture medium(control
group)

*MO Ul XI=, dRKHH X0 A SNSRI (2dIs)2 HRA *The M9 culture medium, is the antioxidant
21 BRI, (selenium) in the dRK culture medium may be refe
rred to the culture medium excepted.

i XI 3: MOUl XI + 0.07 % DMSO (=) Culture medium 3:m9 culture medium + 0.07 %
DMSO(control group)

i XI 4: dRK B XI + 3 factors Culture medium 4: DRK culture medium + 3
factors.

* 3 factors=, 20 nM OF# 2l + 5#956#M CoQ10 +  * 3 factors, is 20 nM apelin + 5pM CoQ10 + 20uM
20#956#M T-BHQ T-BHQ.

i XI 5: M9 Bl XI + 3 factors Culture medium 5: m9 culture medium + 3 factors.
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i Xl 6: MO HH Xl + 20 nM OHZ &

i Xl 7: MO BH Xl + 50 nM Ot &l

i Xl 8: M9 B Al + 20 nM Ot &l + 5#956#M CoQ10

i Xl 9: M9 B XI + 20 nM Ot &l + 20#956#M T-BHQ

BHXI 10: MO BHXI + 20 nM OtE &l + 1#956#M
Resveratol

I Xl 11: MO i Xl + 20 nM OtE &l + 5#956#g/ml 2
U =52

i Xl 12: MO i Xl + 20 nM OtE &l + 10 #956#M
oltipraz

AFD|
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Culture medium 6: m9 culture medium + 20 nM
apelin.

Culture medium 7: m9 culture medium + 50 nM
apelin.

Culture medium 8: m9 culture medium + 20 nM
apelin + 5pM CoQ10.

Culture medium 9: m9 culture medium + 20 nM
apelin + 20puM T-BHQ.

Culture medium 10: m9 culture medium + 20 nM
apelin + 1pM Resveratol.

Culture medium 11: m9 culture medium + 20 nM
apelin + 5pg /7 ml Alnus japonica extract.

Culture medium 12: m9 culture medium + 20 nM
apelin + 10 pM oltipraz

While cultivating the adipose tissue originated
mesenchyme stem cell separated from the embodi
ment 1 in each culture medium the adipose tissue
originated mesenchyme stem cell was separated a
ccording to each cultivation days and the existenc
e rate of the cell, the cell size, and CPDL was meas
ured. And the telemorase activity measured in 3 p
assage state. The Alnus japonica extract of the cul
ture medium 11 may be formed of the thing manuf
actured with the method as follows. It precipitated
after doing washing to the alcohol diluted to 80%o
and the alder bark (the Chinese product) was extr
acted from 60T with the first. After the first extract
was filtered it transferred to the concentration tan
k and it concentrated in 60T the vacuum and alcoh
ol completely collected. The first concentrate (the
solid content 25%0) collected. It was adhered to th
e inside wall of tank and the unrecovery essential
oil added a small quantity alcohol and it gushed ou
t and it measured 20—40 discrimination heating in
60T and it collected. The effluent which small it coll
ected mixed with the first concentrate (1). It preci
pitated into the alder bark extracted with the first
using 80%b alcohol collected and it extracted from
60T with 10~16 hours second. In the concentratio
n tank after the filtering the second extract, it conc
entrated the vacuum and alcohol was completely c
ollected. The second concentrate (the solid conten
t 259%0) collected. It was adhered to the inside wall
of tank and it added a small quantity and it gushed
out and the unrecovery essential oil measured the
alcohol (95%0) the heating in the concentration tan
k in 60T and it collected. The effluent which small it
collected mixed with the second concentrate (2).
(1) (2) mixing concentrate (the solid content 2
5%6) was together mixed. It mixed with the dilutin
g agent (dextrin) 20%b (the alder bark extract soli
d content comparison 20%b) and it manufactured
with the method under the above described conditi
ons, for if possible rapidly packing which was not i
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mmersed after the spray drying.

(D) EJIHE2 EE (morphology) (1) The form (morphology) of the stem cell.

EJNES e ALXNS0IB6t0A 2= = Z2HOIRA The form of the stem cell took a picture under the

O ((E1&EX). 2F 2 HMEZ2 morphologyll U0 M phase contrast microscope after the observation

= 2 X0IDF AALH. =, Ot = 2 2HOUAN ArE2E  (refer to Figure 1). It was in the morphology of the

CoQ10 S92 &A3IHNIF NI HENN 2 H&#2 =X observation result cell and there was no large diffe

ass o 4 QAL rence. That is, it could know that the antioxidant in
cluding the apelin or the CoQ10 etc. did not give th
e large influence to the form of the cell in the prese
nt invention, was used.

(2) EJIHIEQ MEE(viability) (2) The viability of the stem cell.
AE 2, BT e 420 M2 SIIHES M=3H0= Inthe experimental result, and the viability of the
2 XHOIJF AJLCH. =, Ot el T = 2 SHOUAM AISE

C stem cell according to the added component, ther
=X % e wasno large difference. That is, it could know th
S22 A/ (2 2FX). Lu cel atthe antioxidant including the apelin or the CoQ1
| counterE 0| 2510] SJ|ME o =2 =m0t O etc. did not give the large influence to the size of
(n=3). the cell in the present invention, was used (refer t
o Figure 2). The existence rate of the stem cell wa
s measured using the Luna ™ automated cell count

= =2
0Q10 52| S&tEtHIL MIES AJI0 2 g&

n ™

dE

er (n=3).
) SIIHMEY AJ]|(size) (3) The size ( size ) of the stem cell.
AAI0 10IM 28 NEXH Sl S20 EIINEE  After processing trypsin according to the culture
2t X0l A seeding 8t &, B2 EZ EEAS XH2lst date the adipose tissue originated mesenchyme st
S NYEXL S22t EIMEE 22|18 &, Luna™ em cell separated from the embodiment 1 the adip
automated cell countera | 5101 =J|IMIZ Qo o2& ose tissue originated mesenchyme stem cell was s
(mE =™5HACH (n= 3) =% 2, g = A=20  eparated from each culture medium after doing se
O=2 HIZo IJ0s 2 40| 3+ AACH (Z 3 B X). =, eding the granularity (#n) of the stem cell was mea
ORI T= 2 SHHA AHRE CoQl0 S9f & AH3HA| I} sured using the Luna ™ automated cell counter (n
HEO 310 2 gsts =X o_rg S o A 9oi[). =3). In the measurement result, and the size of th
e cell according to the added component, there wa
s no large difference (refer to Figure 3). That is, it
could know that the antioxidant including the apeli
n or the CoQ10 etc. did not give the large influence
to the size of the cell in the present invention, was
used.
Q) EJIHES HIZL4FEE (CPDL: (4) The cell growth rate ( CPDL : cell population
cellpopulationdoublinglevel) doubling level ) of the stem cell.
EIJHZ2 HMEZHHEQ Cell population doubling The cell population doubling level (CPDL) called
level (CPDL)& E}%E’J HMH2Z H Aot AT the cell growth rate of the stem cell calculated as t

he following calculation method.

CPDL = Log (Nginar- Ninit_ial)/Log 2 (Ngjpar - B3R CPDL = Log (Nginaim Ninitia)/L09 2(Ng, 5 finally,
oz A2 MHE; Ninitial:x‘lg seeding Al EZ %= the cell number: N

ng cell number)

initial obtained: first time, seedi

JE&t B X Ol kl ESIHNEE S  In culture medium with the experimental result,
StASIAIE &M &EoEst BIXIo A  and the apelin, in case the trunk cell was cultivate

ZEJNEZE s 2R, MIZ2 CPDL 20| ZJt5t2E, dincase the trunk cell was cultivated in the cultur
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S MMsS0l HEdES gog = JJUAL (E 4 EFX). 0L

gl JlEt At B EotE B2 #36tH, C
0Q10 T = oltiprazE OtZ2& Wt & MESH 3 < CPDL

Ol =QULH E£&8, 53 HZ0l MAHE dRK B X, M9 bR
X8 mix & 3 factor (3 factor= apelin+ coQ10 + T-
BHQ)= 0| dRK BHXIOIL} M9 ©#= Z 2 Ct= CPDL g0l
=AU OHE 2N mix 0l HISHH EX RUALH 23l
& dRK HHXIO SO U= &ML 3 factors SHE
24 A2I0E Z2UE AL

(5) EJIHZ2 telemoreaseactivity =38

AAl0 12 HEoz ZelE 4001, 500 ¥ 600 =i
Al %JIHI&:&Z AJ| Z 400 LIEHS BIXIONA 3 CHIEK
HUs =, EIIHMES L=HelOLK 42 &2I5HALE.
telemorase activity2 &4 2 Telo TAGGG Telomera
se PCR ELISA kit (Roche)E 0| £3dt0] =&oIULt. &
ol 2, OIS 20nNMe == 2 ZIIsh I X0l A HH
ZJI M XZ29 telemorase activityJl JI1& =Cl= A2
EHolgh =~ AL
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e medium which together added the apelin and mi
scellaneous antioxidant the CPDL value of the cell i
ncreased. The CPDL value could confirm that in oth
er words, the play performance was improved (ref
er to Figure 4). In case of using the CoQ10 or the o
Itipraz with the apelin the CPDL value was highinc
onnection with the case in which the apelin and th
e other antioxidant were together added. Moreove
r, if 3 factor (3 factor= apelin+ coQ10 + T-BHQ) gr
oup which became with the dRK culture medium in
which the homo series is removed, and the mix of
the M9 culture medium was the dRK culture mediu
m but the CPDL value was higher than the M9 singl
e group but it compared to the other 2 kinds mix gr
oup it was not poor. Rather, the result that the anti
oxidant painted on the dRK culture medium reduce
s the effect of 3 factor may be obtained.

(5) telemorease activity measurement of the
stem cell.

In culture medium shown in 40 part separated into
the method of the embodiment 1, and the table 4 5
O part and 60 large originated adipose stem cell, th
e telomerase activity of the stem cell was confirm
ed to 3 passage after the group coldest day of the
year. The activity of the telemorase activity meas
ured using the Telo TAGGG Telomerase PCR ELISA k
it (Roche). It could confirm that the telemorase ac
tivity of the stem cell cultivated in the culture med
ium adding the confirmation result, and the apelin
to the concentration of 20 nM was the highest.

The content of the present invention was
particularly described to the or more. And the or m
ore has to a person skilled in the art of the relevan
t industry. It is the embodiment which this concret
e technology only does with desirable. And it will b
e clear the scope of the present invention is not li
mited by this. Therefore, it is defined with claims a
nd their equivalent in which the substantial range
of the present invention is attached.

Brief explanation of the drawing

5001 2 600 R NUEIMEZE &A
e |2 3 AW (passage) Xl A
AL XDEXIC S01E AOA HEH

2= 4000, 5001 ¥ 60U Hele NEZINHEE & Al
100 ®AISH BH 28 XI2 3 H O (passage) Dt Xl H CH &
, 220l HIXIOlA 4L XDXICl MIE Ol MZ=E (viabilit
2 UEtY JeH=0ICt.

32 4004, 5000 & 6001 FeHS XNLEIHNEE & Al
01I HIAIS B 2EH XI =2 3 H OH (passage) Dt Xl H CH &
2,220 WIXIOA 4L XNKIS MES IAJIE LIEHH

Je=O0|Ch.

ougH'l

T 42 4000, 5000 ¥ 60U welle NEEIMEE A A
Gl 10 ®MIAIS BHZBHXIZ 3 AU (passage) Nt Xl A TH &t

Figure 1 is a photograph confirming the form as
the culture medium presenting the adipose stem ¢
ell to the embodiment 1 to 3 passage after the gro
up coldest day of the year at each culture medium
on the microscope to 4 primary of 40 part, 50 part
and 60 large originated.

Figure 2 is graph showing the viability of the cell to
4 primary in each culture medium after the group c
oldest day of the year, till the culture medium pres
enting 40 part, and the adipose stem cell of 60 larg
e originated and 50 part to the embodiment 1 3 pa
ssage.

Figure 3 is graph showing the size of the cell to 4 p
rimary in each culture medium after the group cold
est day of the year, till the culture medium present
ina 40 part, and the adipose stem cell of 60 larae o
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22to HHXIOl A 42 XEDHXI 2] CPDL(cell populatio  riginated and 50 part to the embodiment 1 3 passa

n doubling level)Z LIEIYH 2 ZOICH. ge.
Figure 4 is graph showing the CPDL (cell populatio
n doubling level) to 4 primary in each culture medi
um after the group coldest day of the year, till the
culture medium presenting 40 part, and the adipos
e stem cell of 60 large originated and 50 part to th
e embodiment 1 3 passage.
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