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(57) Abstract: The present invention relates to a method of preparing a culture broth of neural stem cells, having excellent abilities
of reducing skin wrinkles or increasing skin elasticity, the culture broth comprising high concentrations of TIMP-1 and TIMP-2 capa-
ble of inhibiting the expression and activity of matrix metalloproteinases (MMPs) involved in collagen decomposition in the dermis.
The culture broth of neural stem cells according to the present invention, which comprises, as active ingredients, high concentrations
of TIMP-1 and TIMP-2 and low concentrations of various MMPs, restores the synthesis of collagen and elastin by suppressing the
expression and activity of MMPs inhibiting collagen formation, and thus is useful as a composition for reducing skin wrinkles or in-
creasing skin elasticity.
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B AAZSI|AE YN E FadRoe= 383 =
J o3l E= FEAA L AT A E 2 o] A=W

Bk 2 53175 5 2] TIMP-1 (tissue inhibitor of metalloproteinase 1), TIMP-2
(tissue inhibitor of metalloproteinase 2) @ A5 %= 2] T}t MMPsE fr 8w o2
el IRETE A B IR Y S o] 578 A A ST M
Hj ekl o] A zHbH ol 73k A o7 WU xS = A FehAl Faf ol
Fo8hi= vk gt <&+ 2] MMPs (matrix metalloproteinases) w3 o] 74 o) 2HA]
A A& 4= = TIMP-1 2 TIMP-2E 3l 52 SHa-3l = A A S 7 Al g e
Azl o] gk Aot

o

vl A 7=

937 3= 9 A0 R RE A E BEstar, thast e 4 7S g
972 A F 309 T 29, 19 F g F o= A E o] QT Y+=
F2 RS gAlel= Ao datd A xS AAFHE dEkd A% Aj,&]u:],
A9 2 FeA depaw BEA G2 AR Ay AR
o] Foj A glom, F&, Fi, A A Fo] 1 ol g

3 o] Q1 ol of Frtbol of &) Ay sh= Ul A Q1 13 o] - A
ol ol frE= LAl e lo] qlth 7o) 5 A 7 A gk <ol
= Ze7 (collagen)2 3] 1-o] A frob Al Eol| A A4 =l o] 113 2] 90% %
T/Adekar, ' AL H 22 o) Ap=of] o djA] FhAgkrhar del A Atk

(S.D. Shapiro., Curr. Opin. Cell Biol.,10, 1996; Naylor EC et al., Maturitas,2011).
T=3}7F X A o Ape] Mol A &A] 0 7 A FHebzlg 3
A7tz 2 & -8l 3= MMPs (matrix metallorpoteinase) 9] 3 2 g o] F71=
i 28 22 o] Fl HElE SXAAAA, FekAl e gkl A stE =
AN o 2 A& A At} (A. Mauviel., J Cell. Biochem.,1993; T Quan et al., J Investig
Dermatol Symp Proc. 2009). o] 9, MMPs2| & Z4 -2 & AFRI A} (transcription
factors) AP-13} NFKB7} MMPs - 2}2] 32 22 ¥ B (promoter)©l] 2}-8-3}¢] 5}=
Aoz A AT} (GJ. Fisher & 1.J. Voorhees., J Investig Dermatol Symp Proc
.,1998; K. Abeyama et al., J Clin. Invest. 2000). T3+, 22 e}zl o] a4
F A A MMPs 2] &4 & o 4| 3F= TIMP (tissue inhibitor of matrix
metalloproteinase) 2| o & o] Q. 3}A 2F-& ),

TIMP (tissue inhibitor of metalloproteinase)< 1, 2, 3, 43 o] A8}, A A LY
EA 3= MMPs 9] oAl A 9 3Hg gk}, o] Foll A TIMP-1-> el Al vl o] = EF Y
VS 92 kDa2] MMP-92] %253 (pro form) 2 MMP-13} A 3138le] MMPE
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Bzt d o g2 oA gtk &l gl o, TIMP-2:= ZakAldlol= B IVE 72
kDa2] MMP-2 53 (pro form)Z} 24 & (active form)¥} 25 Z23lslH, 53]
TE MMPse] &A1& oAkt ar BoarE of T} (Y.A. Declerck ef al., Biochem.
J. 1993; W. Bode et al., Ann. NY Acad Sci. 1999).
gk, del2H (elastin) T A Foldh= F
o
1.

bl A 93 ghe o] dofghrtar e A 3l

Invest. Dermatol., 117, 2001).

olell, ¥ A= I F FF A, WA H AR gy FAANA =
2AEE MLt A oo =7 A, AASTIHEJD AESVHAEE
i Fsto] ¥4 & FehAe] A Adf B Ee & S35k 1 dE MMPs9]
71's& BI7FY A o= A3z TIMP-1, TIMP-27} Al 5 &2 E A 8haL, th kgl
MMPs7} A5 582 EA 8k ARG SV AL MG 22 A2 5 0+

gelstar, & W st H

2o 8ok

g o] H42 el A S A MMPs& A5 58 g et
MMPso| L8 2 848 Al ste] et AekaRlel S A
S13= TIMP-1 2 TIMP-2E a1§ 5= 8= %55 74l s L= 97§
T 5ol FFE AASIAFE Mgl Al 2 7] W gAS 23eh=
R 2= AFsh=d v

A7 BRG] Y8, B 4 (a) 2] 4 F(ventricular zone)©l A
st A A A7 = 7] Al 3E (neural stem cells, NSCs) &

SHimmortalized) A 7]:= & Al B (b) 471 =83 AAE SV HEE vl 754
A el A wl Fste] vl Fel & =5 8h= @A E F3HéE= TIMP-1 (tissue inhibitor
of metalloproteinase 1) 2 TIMP-2 (tissue inhibitor of metalloproteinase 2)&
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o] &t U F-FF M = gRed X WHE Al e et
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foken e o1zk A M Foll A 2] Al M54 (eytotoxicity) ©]
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Q8 F-7Fe A AkA (ROS; reactive oxygen species) 7t Ak 1S

& Fvtol A Z 59 ol E 35 7] (fluorescence microplate reader) & ©] -85} ¢]

532 AAS7AE M GdS UVB7F & E A3 A M Ee) A 2]A] UVBE
Q8 F-7Fe A AkA (ROS; reactive oxygen species) 7t Ak 1S
8 3¢ ] 4 (fluorescent microscope) & ©]-8-3o] #4138 7l o]},

4= A AEV M E vl S UVB7F &5 A3F A A Fol A 8] A] UVBE
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ZA}ol B.21 81 (zymography)& &8l €13k A o] T},
572 ABETIAE M F NS UVBZE & <17 A Aol A e]A] UVBE
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AN

o7 SKH-1 nh-§-220]] A &) A] UVBE Q18] 74 ¥ A u) Z&4 (collagen) 2
A} 2~H (elastin) @] F7F A& vl gk 7l o] T},

=272 AN AES 7 M AE vl A I} X k7] M| A Hl e
7 SKH-1 wh-9-2=0l] 2 2] A] UVBE 18] 13 &
28 MMPs 9] a9 ZHAE W E 3l !

5282 A A Z VA S w F A A E 7 A vl 472 UVBZF = d
27 SKH-1 vh-9-220l] 2] A] (a) UVBE <13 §- 2% = DNA £/ (damage)<
DNA 41 & .4 (repair enzymes)z 2] 0}‘/}01 Rad50= F3lA &74o] I H5E &
B30 2 vk Aol (b) Z (c)= UVBE ¢l&] f45i= DNA &4
(damage) 4 =& yH2AXE H] 1L 3+ Al o] T},
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PEERY LR CEEELE

ohE o o X i @ B g AMCIA AHSE RE V]%H 2 354
FolE e ¥ o] ki 7% Vokel ] S lE Astel ola A BdH 0w
o5z A5 BAG V] S itk YA 0T, B PAHANA ALEE
e B ol% okl 2 el i B H R AR H 1 Aol

- dlbg ol A = 17 & 9] A9 o (ventricular zone)©l A —i,—% 3k A =7 A X
(neural stem cells, NCSs)E W] &F5to] 53 ] Fdll A A= 3
A2l A(UVB)Ol == ¢17F A1 -F-oFA| 3 (human dermal flbroblast)-@r wp9- A
A st 1 o, A A(UVB)Yell mEH I A frobAl E F ahg- 2 1)
ZA oA A FebAl o] H-&of] #o]sl= MMP-2 (matrix metalloproteinase 2),
MMP-9 (matrix metalloproteinase 9) 2 MMP-1 (matrix metalloproteinase 1)<] 23
0 B0l NAZY|AE jelo] o5 o AE AE BBk o, o2l @
MMPse] o] Aol o]} 2 #71] S0l 7 i £71H A SHelahalc.
ool 7] S G R 2 FAE A AYE5 ) A
J27eeE & ST = FaEAAF 2 E TIMP-1 2 TIMP-27} L5
AN EZ 7 A vl gF o] E3HE o 9l -8 Felet i

upebA, B g & A A Ao A (a) 3 2] =AY 9 (ventricular zone)ol A 2] gt
A A A 7= 7] M| 3 (neural stem cells, NSCs)E 28 3} (immortalized)A| 71 += ©A;
2 (b) BV 23 ANAEVAEE v F 524wl X ol Al sto] v F &
TS5 @A S 3238 TIMP-1 (tissue inhibitor of metalloproteinase 1) 2
TIMP-2 (tissue inhibitor of metalloproteinase 2)& &3-S 2 $F-7-5} =

A HFE s e R Sxl 5ol E A A ST A E v g <
;q]}_u]—lﬂé o &3t Aot}

o] Qlof A, A7 W gl S Al x| fE AV MEE L ER7
Shg WX =t vhEA B A= Bjotoll A Fefi §F A A SV A EolaL, B
vk o] A A Q1 A A oo A = Efj o} ] 9] & A A (ventricular zone)ol| A =3
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2 odaps Wk foh A A o R 3R A 902 2 3R Q)]
AE o] Zralw, Zebal Aol vt Aojiba, o4 aelo i
AS) o] Bhep ZAL D 2E 2 B0 R Aol AT B4 Aart auAg
thiol: -SH)9} WF-2-&lo] 49 @AE A&t A, Fa4, At~
&2 l"i*ﬁﬂ Al 7] A4 (Matrix Metalloproteinases-1: MMP-1)%1 &2} 7 L}-o]- A 2]

S S A {9 FES ST E S v & oA = A9 E

fiu)
o
N

rU

Vg o] A=A E w kg HE A= S Aol A V] wix
Al g glo] ARk = AT 71 & v A= 191 A o= jhAl Sl Az = 1o,
FAA o Az A EAEE T Ak AP e ® A2 H = A 9] o &
=, DMEM (Dulbecco's Modified Eagle's Medium), MEM (Minimal Essential
Medium), BME (Basal Medium Eagle), RPMI 1640, F-10, F-12, a-MEM (a-Minimal
essential Medium), G-MEM (Glasgow's Minimal Essential Medium) X Isocove's
Modified Dulbecco's Medium 5 ©] 1 2.1}, o]of] -4 &= A& o}y, 7}
vk 2 617 = DMEM Hj A1 5= St

R A7) 718 Aol = 5 ~ 10% (viv) el FBSE X 386h= Zlo] uhezlahy, &
g of A 2 Q1 A A ol ol M = DMEM Hlj A of] ul @F 5} T

B whg o loj A, 47| vl f- =40 ¥l 2] = DMEM (Dulbecco's Modified Eagle's
Medium), 10% FBS (fetal bovine serum) 2 1% penicillin/streptomycin©] 3£ 3}
Ag 5Aow 5o
wouge] 2R Azt 440 AL EE of

H i 3o

_4

*J%ﬁi H} %01, 2 o] uhE el el A E V1A E A FH 2 TIMP-1,
O 7 FHfretrise MMPs ' E B 24§ MMPsE < Al 5t

T*‘7H A, ] 2 U7 vy S8 2AAER ARE U

upeba, B kg & TFE F of| A, TIMP-1 (tissue inhibitor of metalloproteinase 1)
2 TIMP-2 (tissue inhibitor of metalloproteinase 2)E 3 g5} A 74 & 7] Al £ 2]
MFN S FEAAT R ot JFF5 N8 B vt ey S8
g A S B3l Ao

£ gl glof A, 7] NS TTA E o] m & TIMP-3 = TIMP-4&
—%‘7}?— Sk e SH o2 S 5 vk

(o

= O

MMP-2 (matrix metalloproteinases-2), MMP-3 (matrix metalloproteinases-3), MMP—9
(matrix metalloproteinases-9), MMP-7 (Matrilysins), MMP-10 (Stromelysins) %
MMP-13 (Collagenase) & -5 =2 {3t A& EH 02 3 4 qlt}

Hodbw ol loj A, A7) A A =7 M E = o] 34 9 (ventricular zone) ol A]
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FEE AASVIAEE BEIAA Q= Al Eolth & HH o] -4 A 1 A AT
o of) A = Efj o} 3] 2] & A& A (ventricular zone)ol| A #-2] 3k A A 27 Z 7| M|
(neural stem cells, NSCs)E ©]-&3}31 0| & EH 3} (immortal) A A A EE A AT}
©] & DMEM (Dulbecco's Modified Eagle's Medium), 10% FBS (fetal bovine serum),
2 1% penicillin streptomycin®©] Z 38 ] F- A wl| %] o] nlj ¢Fslof v] 7 24
MEEE A AT 7] A 02w e 2174 E7] M 3E (neural stem cells,
NSC)Z Al b S o)A Mol 5 eh st ol & 244 e el
AFelg OB BaA £S5,

< Lol QlolA, 71 A& 71 A E 2] 1w el -2 MMP-1 (matrix
metalloproteinases-1), MMP-2 (matrix metalloproteinases-2), MMP-3 (matrix
metalloproteinases-3) 2 MMP-9 (matrix metalloproteinases-9)¢] & H= 241 &
AT A e 5H o &5 Ak

sougel] ol 4] A4 E 7 AIE W gl e 3 o] el mi
AehElg BN AL BT B 5 g

P

5 Eogof oA, AV AA ST A E v Fl & v 2 of EAd Ak A
(reactive oxygen species) A2 A L= DNA &4& H735t= As 5 o2
Bl

271 DNA &% -1 A 71 Al 3 vl 4F el o] 8] DNA 5241 5.4 ¢1 Rad50,

Rad51 H3= XRCC49| @A o] FHH =M D
ANAE 7 M E M FN-E gammaH2AXZE DNA =4 A =& gpotst= na =2
APEEY 2 anh

o
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[90]
[91]
[92]

[93]
[94]
[95]

[96]

[97]
[98]
[99]

ZAE9] A Zol AFE3EH7] Y3 TIMP-1 Y TIMP-2E 86t A A=V A2 9
Hjj Gkl o] B 1-of ek Ao|t)

~

AL 1: B F7AIE wfFe R AAE7TAHE F

B o} ¥ o] ¥ A& A (ventricular zone) ol A #-2] 3+ A
stem cells, NSCs)E &2 3} (immortalized) A A A EZE

TA o2, 147 H Hlof A AAE 242 0.1% :’5}74]‘/}0}?3]9}01%

3| g F 2 rtolA] & ME 37°CA| A 1A11F F <t A 2l 8haL, 0.05%
Trypsin-EDTAE 2-33% A 2l 5to] @A A E=E F-2] g 3, CD45-/CD133+/CD34-
n}7 & o] &35t FACSE -] 3+ 31 th. ©] & N-2 supplements, 0.2mg/ml heparin,
20ng/ml bFGF (basic Fibroblast Growth Factors), 20ng/ml EGF (Epidermal Growth
Factor) ¥ 10ng/ml LIF7} % 7} human neurosphere Wl &F 1l <] of] wl| &35} T},
10-14¢ 74 7 2, 3 A ¥ neurospheresol] Ze}A| Vol Al & A g sto] GAAZ =
w8 5tal g EZulo]l & 2 7] A (retroviral vector)E ©]-8-3F0] v-mye A A E
2 % Q) (transduction) 3} 3L A (selection)dto] &2 A 3£ E DMEM (Dulbecco's
Modified Eagle's Medium), 10% FBS (fetal bovine serum) 2 1%
penicillin/streptomycin©| 3Z3Hg H]F- 540 vl %] ol vl 5} ST (Flax JD et al.,
Nature Biotechnology, 16, 1998; Lim H-C et al., Neuroscience Letters 435:175-180,
2008). 150mm W % 74 A] (culture dishs)oll 7] Al 3E 5X105 7] & F-523F a1, vl
A 15mlE A7} 3 37°C, 5% CO2 Wl 7] ol A nl 2F&lo] 80% Al 3 K 5= (cell
confluence)®l] =G A| W ¢fl-&- =533t} o) |, vl 21l X] = DMEM (Dulbecco's
Modified Eagle's Medium), 10% FBS (fetal bovine serum), 1% penicillin
streptomycin®| EgHE vl F- =4 WA 3, vl T v ] 2] A EES
A A}, o el gk A o 2wl Y 217 Z 7] M| 3E (neural stem cells, NSCs)&
Althul ¥tz ol M vl & =533 AL, o] & A H st s

SETEs

= Ak
!

174 = 7] M| 3 (neural

Al el 2: A A Z 7] M E v A o] ALEA A 3 o §F A2 =2 &<l
QANIEA M| 32 5x10° M| 32 E 96-L & o] E (96-well plate)ol] & 3|aL,

’1

A 3 Z 5 (cell confluence) 7} 80-90%9°1) SE A A H & 7] Al 3wl ool & 244 1
A 2] F WST-12 ¥l vlo]| A 2 59| o] E ¥H57] (microplate reader) S
o]-&-3ko] 450nmell A Z7g3te], A7 S 7 Al 3wl o] Al E =4



11

WO 2019/235784 PCT/KR2019/006578

[100]

[101]
[102]

[103]

[104]

[105]

[106]

[107]
[108]

[109]

[110]

A AAE/ AL G S AAAE Ao A Fol g2 At
(5 1)

AT o) 3: A A E 7] A E vl Fof] o3t UVBRE Q18] S7FE = M X A4k
AZFAAEZE 5x103 A ZE -2 96-2 &2 o] E(96-well plate)ell 5 & 3taL,
A 8 Z 5 (cell confluence) 7} 80-90%°1 S=d Al & o] §li= (serum free)
DMEM © = 24| 7}l F3t At ]Zf‘, AN Z 71 A3 A NS 244K A 2l e L,
A M EE UVB (30mI/em?) =ZE A 71 T2 10% E 4 o] H 71 DMEM
H| 2] o) A 24 4] 7 v 9k &FQITE. UVBE ¢l&ll 715 3= Al 2 &4 44 (ROS;
reactive oxygen species) S Al 4= 7] A 3£ ] oF el o] o A 5t=A] &lstr] A afA,
10uM dihydroethidium (DHE) & <0 -& % 31 37°Col| 4| 30+ & 9F # 2] 5Far
& Grtol A Z E ¢ o] E 7] (fluorescence microplate reader)E ©| -85
27@ g}o:l E}
1A, ANAEST M E W EHE QAN A EA A UVBE Q18] FT7HE =
A Ao Fhao] 97 8 gl (5 2).
T3 24- 959 o] E (24-well plate)oll 71 H % H (cover slip)& ©] -85}
NZHA M EE F&5FaL, A U 5 (cell confluence)”} 80-90%°1 =2 A] & A o]
3= (serum free) DMEM Q. & 24X 7k vl 311 T}, o) 3 A A & 7] Al 3E HH Qfoll S
2442k A g star, QIZEA A el UVB (30ml/cm?2) #gﬂq 71 o3 10% &g o]
H7H9 DMEM O 2 24| 7F vl k&l itk UVBE Q18 S71E = Al 2 A 4kA4
(ROS; reactive oxygen species)l] 2785 7| M| i nl ¢kl o] w] x| = FF-& &213s17]
131141, 10uM dihydroethidium (DHE)-& -5 ¥ 31 & "] 7 (fluorescent
microscope)E ©|-&3Fo] #4135t
1AM, A BE7 A E koS 2l ol 4 UVBE 138l T715 <=
Az g aka o] Aol a7t 9l a8 Fskith (& 3).

ol
oH
2

N
_—>‘~l_lll
=
H

STAAMEZFUVB =25 Z 2+ (pro-collagen) 2] -3 7} S X A}, v b
—“& A A] o Oﬂ 7\1 t ol & =2} 7 (pro-collagen) 2] ¥-3l & 71 8l= MMPs2| &
=

A2 A 25 100mm HH & JAlell #Eshar, Al 3= 3 X (cell confluence)”F
A DA o] §li= (serum free) DMEM Q. & 24 4] 7F vl 9F 3131}, o] &
A F ) koS 244 7 A 2] Bkar, 1A Al £ S UVB (30ml/em?)

2 10% &% o] H71E DMEM Hl #] of] A 2441 21wl k311 ). UVBQ
2} (pro-collagen)2] ¥-3 & 2 A] 7] = MMPs2] 28 2 84 o) o 3
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[111]

[112]
[113]
[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

AR E/NAE W Fe] BAE qPCR (5 4), FEE R (55) % Aol 2
(zymography) (% 6)< ©]-&3to] A&t

1A, NAESIAHE A2 UVBell 913l F2+4 (pro-collagen) 2] 13l &
ZAAA 7= QTS 5= MMPs9] 8 @ 2148 o4 8hS el lt) (& 4

A1 6).

A e 5: B 7 A E af kot o] UVBE 18 Fetll 3 oA =<l

SIHA M EZFUVB =25 Z 2k (pro-collagen) 2] -3l 7} S 31 =], o] & gt
=270 (pro-collagen)2] -3l <310l &= MMPs7| 2o €& 2 AT o 40f| A
gttt wheha] - A A ool M= A A= 7] A E vl el & F 3 MMPs©]
ke g 245 o A Fe] F2F2l (pro-collagen) 2] A o] HX1E & G135

Ao 48} A WP O R MEE FHsHaL, A A SV A E 9 G E 244

A w3l & FHXIA 7] = ol eh= MMPs9] gl 2

S AASEA T o] F, A A=A vl F ol o] & MMPs 9] ¥ 3 2]
A Aol w}2 = 27 (pro-collagen) S | ~HE S 0|83 4315
Fo]l UVBE 3l 315 = FHebzl w39
ol dhi= MMPs 2] el 2 B4 S oA sk, 8l (pro-collagen) Q] $HA ol
18 & gl (= 7).

A Ale] 6: MMPs &4 A Aol T h= A A SV M E G Fradd
(cytokines) TIMP-1/22}<1

QIZHA M| EZE 150mm Wl &F Al ol A <&sFar, Al 38 %] 5= (cell confluence) 7t
80-90%°l L2 A] & A o] §l+= (serum free) DMEM 2. 2 W) 43131 E} 481k
HjoFato] mij & = 5ot bl A ¢Fo] 200uge] HEE Al £ E 1§ U,
RayBioA} 2] Human Cytokine Antibody ArrayE &3l 4] 2178 & 7] M| 3 nl] A
A B2 Alo| E QI array & - 25 o)

1 AT ANAE7 A E 9 G TIMP-1, TIMP-27} <& #)] $1-2- Human Cytokine
Antibody Array & F 3814 gl o, thA] $HH Y AHE R
(Western-blot) . & Q1 &} T} (&= 8).

T 5, JIZFA M EE 100mm W] Y G Aol A Eshar, Al A I (cell
confluence)”} 80-90%°l =& A &% O] 913= (serum free) DMEM © & 24| 7+
H sttt ol & AN Z 1A E i eFe 2 Al 23 ¢ TIMP-1, TIMP-2E
7}zh w= 3| 244 3F A gl st an, 1A A S UVB (30ml/em?) =5 A 712
10% 87 o] 71 DMEM Wl =] ol A] 24 A1 ZE vl ¥ 8FA o, UVB & &l S35 =
MMPs 9| 24 -8 AN A7 A Z v g o] A et=A] A 51 o

1 A3}, TIMP-1, TIMP-27} 3-8 A 74 = 7] Al 3 vl okl & UVBE ¢l 3]

S 7HE = MMPs 9] &4 & A gHE Eelstith (5 9).

K H

_1
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[124] A Aol 7: SKH-1 n}$-20| A A AZ7]| X ool ot 22 A oA &9l
[125]  7-1: % A oA 23
[126] 9% SKH-1 mh9-22¢l] 125 F<F UVB (30ml/em? /13)E =& A 7] a1
NAZ7| A E W FNe H g ek thS 1250 np$-~E & A (sacrifice) A 7T
"]75'257] A NS A a)t i(group)oll A FEAA oA L F2K
B.3}E silicone replicas B3| A #4153 ¢

N2 A 2] &k mp--2o| A FFAAA A, A
ot (= 10 2 % 11).

A}

[127] 1A, N AV M E A F
TN a5 el S 8

ﬂil

rOJ

[128]

[129] 7-2: ROS (reactive oxygen species) 74> &7}

[130] A Al 7-137} o] 222 F#48]3}al, UVBE <138 A4 5] = ROS (reactive
oxygen species)ol| 274 & 7| M| | Mol v X = & DHE Mo =2
B ST

[131] 1A AAESVIAE v Gl E A gk vk A UVBE Q18 S35 +=
ROS (reactive oxygen species)’} 74 ¥ = &35 YERW & EQlst st} (& 12).

[132]
[133]  7-3: Zebdl 2 Jdelxe 32§t
[134]  AA ol 7-13} gFo] 24 & 1]

shaL, 92~ TR 2 A S 49 5L slo] o
At 22 g s A 2F 3 3um FAR Aee 228 Lol o) &3t
1 tHe, UVBE ¢l OH v 28 2 A 2~¥l-8 Masson's Trichrome 3 A1

pilpg

—

[135] :Lﬁﬂr @%ﬂxﬂguﬂokoﬂ €] gt vf-¢ iOMUVBi%H@ 1=

Fols
Zbzl 2 Aepaglo] 35S ghlekglth (& 13)
[136]
[137] A A el 8: SKH-1 \p-§-2=0l| A 2178 7] A 32wl eF ol o] g+ MMP-2 2 MMP-9
A =gl
[138] 8-1: UVBE 2138 2714 3= MMP-2 2 MMP-9¢] 7+ 4
[139] Aol 7-13 o] 2H & FHlstaL, vk I P2 A S 4 9% LF Y |sto] =0

a7 3}3 245 o A 2L & 3 TR Add 245 Sefolme Folal
H A A L A =3} 74 (deparaffinize and rehydrate)< 2 Al 651 TF 1 th &,
%] *(antigen retrieval; citrate buffer, pH 6.0) 2 0.1% E F/] (Triton) X-100&
A2l stal, A F A 2 % (normal donkey serum). S 2 &5 7] (blocking) §+ %,
L A 11000 2 2442 AR BT o F 27 B AE o] Baho] 1411 F ok
2] 8lal, DAPI €42 547k 2135kl v}, el = w28 (vectashield
mounting medium)A| & ©]-8-3Fo] &efol=of] LHAI] T F
& 1] 7 (Confocal Microscope) &2 13513t}
[140] T HI AASTIAE wFha A g3 npg-20) A UVBE 18l 71 <=
MMP-2 = MMP-90] 7+ 4% < 2Hol a3l T (2 14).
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[141]
[142]
[143]

[144]

[145]
[146]
[147]

[148]

[149]
[150]
[151]

8-2: UVBE 213 Z7}¥ = MMPsE %4 381= A A1 2} NFkB

A Aol 7-13} o] A& FH|star, nhg-2~ 9] 22 o A UVBE <1 &
2% = AW #2720 (collagen)2] w3l ol 3= MMPs] 2Hd 2 2HA4,
251 A7) MMPsE 24 35F= A AFRTA} (transcription factors) ¥ & &
b EFE o7 F1&t) (&2 15 WA X 17). 3k, 214 = 7] Al 3 )
MMPs @ MMPsE 2431 = AARIALE FallA b7 A Aol v X = o &&
AL T (52 18).

1A, ABEV A E | FNE A ] g npg- 2o A UVBE Sl 5715 =
MMP-1, MMP-2 2 MMP-92] ¥4l (&= 153 &4 (= 16)°] HAsE= AL
gholah gl o). w3k, o] 213 MMPs S 24 3F= A A1 A}l NFKB 9 A 7+
A& Felstal om (5 17), olol whe} X3} Fepllo] thA| 38 &
glstlvt (5 18).

AL 9: NG Z 7| A

Al 7-17} o] 24& FH 2
AAsle], UVBE A& F-3% = DNA £/ (damage) d =& yH2AX Z
glstith, gk, A7 M 3 vl o o] DNA &7l x| = &g gkelst]
&l A4 DNA 5541 &4 (repair enzymes)z 2] 8F14¢1 Rad50= | ~HEX S
A sttt

1AM, AR EV A E | FE A 2] g mpg-2o A UVBE Q] /e =
DNA =% (damage)©| 7% 31 2.1, o] u] DNA =4 &4 (repair enzymes)s 2]
Shtel Rad505 -84 2745 DNAZF 35778 & 2918kl (5 19 | & 20).

HH okol

24
o3
AA

10:

>,
>,

£

2
ol
N
X
>
b
o ©
_

A7 A kel R X2 7] Al wfoF o AL

%ol (neural stem cell conditioned medium; NSC-CM)3}
Al % 9% (adipose-derived stem cell conditioned medium; ASC-CM) <]
1, 150mm "l % % A] (culture dishs)®l] 471 Zh2be] A3 5X105 71 &
A SE B Al 15mlE "7 F 37°C, 5% CO2 vl 71 ol A vl 4F3to] 80%
(cell confluence)oll = A] W folg =538t th. oluf, A A =7] Al 2
<= DMEM (Dulbecco's Modified Eagle's Medium), 10% FBS (fetal bovine
serum), 1% penicillin streptomycing AM2-5} S 0| X W=7 M| 52 1l GF ) %] =
DMEM/F12 (Dulbecco's Modified Eagle's Medium: Nurient Mixture F-12), 10% FBS
(fetal bovine serum), 1% penicillin streptomycin®] 32 3Hg H| {54 WA &
Abgetl el vk - Bl 2 Al 25 A BT ol e g g o & vk
A7 & 7] M| A (neural stem cells, NSCs) 2 %<& 7] Al 3£ (adipose-derived stem
cells, ASO)E Alth i 3= G ol A mlj F & =531 AL, o] & A4 F-2] 8o

5012 ofwhstglth. sk, 2424 e] w]eFolo] Al EEA (eytotoxicity)] $1E-2

D

o

mE o i N
™ [ 4o
olt

rok

N
=,
H

2,

=,

fir
B N BN

jud]
-
o
O
jud]
-
A
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[152]
[153]

[154]

[155]

[156]

[157]
[158]

[159]
[160]

[161]

[162]
[163]

[164]

[165]

WST-1& F3ll A4 &R135FA T} (&= 21a).

A 11z in vitroo| A A 73271 Al 32 vl ol R A bz 7] Al 32 vl g of] of gt
MMPs©] & ¢ A 8] 1l

11-1: MMPs 9] & &2l

ANZFA M E7FUVB == 5 22+ (pro-collagen) 2] -3 7} S 7 H T}, ua}A
B A A of o) A = o] ] g Z &l (pro-collagen) ] %3l & <71 8= MMPs<]
[l f‘%?lﬁ}ﬂ Zrzrol SV A E v Fd W EA] 8= MMP-1-& 2153t}
£ 100mm Y| & A o) &5k ar, A E U A 5 (cell confluence) 7}
80-90%°l L& A] &2 o] §li= (serum free) DMEM 2.2 24 A] 7+ vl 9k} T}, o] 2
MAE7 M v Fd 2 Z]mzﬂ/‘ﬂi W} Q-8 24| 1k A 2] 8F L
A A A 3EE UVB (30ml/cm?) =% 171 E}—% 10% &7 o] & 7Y DMEM
H| 2] o) A 24 4] 7F w9k 3FRTE. UVBel =3 A F&}4l (pro-collagen) o] -3l =
ZIA7]3= MMPs 9] HH& o] ﬂ]@“%‘%ﬂ*ﬂﬁ i Qo B A2 A 3

Mol G35 qPCR (& 21b) 2 A 2HEX (5 22b)& o] g3t A3
2 AT, NAE7AE v ol A UVBe €&l F&}4l (pro-collagen) 2] -l &
ZZIA 7] 92 5t MMPse| HE 2 o A AT glskgith

11-2: 5 A A A A&l z) v

B 2 A ool A = Z &l (pro-collagen) ] ¥-3l| & S XA 7] = I & 3F=
MMPs 2 o] £ 9] 84S #] 8] 5}3= <12} (TIMP-1 2 TIMP-2)7} A1 A 27| A £
Hij ol H A b2 7] Al 32 ] g ol EA)sh=Al & el vt 229 vl kol
W whil A F2E8- Brad-ford (5 23a)E 53| 4] &<18}a1, ©] % RayBio®Human
cytokine antibody array & 53| A MMP-1, -2, -3,-7,-9,-10 ¥ -139] ‘% &
VA5 T (5 22a). FEBE, ZH2ho] okl S A 2] 8} al o] T MMPs 2] el &
A EFE (2 23b) S A & A5k o}

T AT AAE7IAE N ED el = Fepale el E 531 A7) MMP-1,
MMP-2, MMP-3 2 MMP-92] 3tako] &4 ¢ %] M#Uﬂl E& MMPs9] 84S
A Al7]i= TIMP-1 2 TIMP-29] $lgFo] X7 Al 3 ] o 1.} =94t}

—_

71¢) a1, thE MMP-7, MMP-10 ¥ MMP-13¢] %%‘ES 77k o] ) okol 1] GA}5HA
EAEE st whebAM, G SVAIE gl ] 5.2 MMPs9] 3ol
gong el B vl v 5 AR ¢S 2 4 3l

AAT ] 120 in vivooll A A4S 71 M 32 il el F X7 Al 3 vl g o] § 3}
B 0l

12-1: SKH-1 w}--Z=0f] A 2
T8 A A gl

o}7 SKH-1 7}-$-2=0] 125 F<¢F UVB (15--45°3= 30ml/em? /33], 55 1253=

Ll
=
o2
12
WA
N
ol
N
N
2
Ll
=
o2
12
2
lo,
rot

A&71A
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[166]

[167]
[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]
[176]

[177]

30mJ/em? /13]) 5 =E A 7] L Al
n}-9-2 5 8| AY (sacrifice) A ZATh A A&7 Al % vl 2 Xk
Al ol -& A 2] &+ v (group)oll A 1
replicas -3l A 2313 T

T AT ANESVIAEZ g B AA SV AEZ GRS
FEAA A, HA L FEN 23U Y A A E L ST (5 25
2 5 25h).

il
o
o,
i2
2L
)
N o
!
N
r
fol
)
i
EZ
o)
=
o

2
)
&
o
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[178]

[179]

[180]

[181]
[182]

n 2] = 4 &-& Eelsl 7] 918l A4 DNA 5 &4 (repair enzymes)% 2] 3F4-¢!
Rad50& A =RIESS S8lA &eleti),

T A3, APEE7| M2 A B} A S 7] A 3 )
UVBZE <13]] §-2%] = DNA £ (damage)©| 575
(repair enzymes)% 2] 3141 Rad505 3l Al =A% D
el vt (5 28).

o™, olu DNA 4 &4
DNAZ} © A A &9

o] 2 =5 9] thekst MMPs 2 115 % 2] TIMP-1 2 TIMP2E
o7 Rt A ASVME MGFNS FHd A S A G
T} A ~E o %“é% 3| &g A| 7| L=

ooz W g U o) S G R A Y1%eelis ul, gl
Bo) A2 g bl Aol Al glof A, ol e 8 7A H 7] wA vt 3
A e Q) ol o] o] ]3] 2wk o] 917} A #= Ao] ohdl e
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Z o
A9
[ 1] o} @A & E g8k TIMP-1 (tissue inhibitor of metalloproteinase 1) %2
P
TIMP-2 (tissue inhibitor of metalloproteinase 2)& F &4 W S 2 {3l
SRFE AN Ei )RR F2 o] FAE A AEY|AE ool
;(ﬂ A tﬂ—lﬂq .
(a) ¥ 2] ]2 o A (ventricular zone)ol| 4] -] ¢+ A A A 7H & 7] Al 3E (neural
stem cells, NSCs)E 22 3} (immortalized) A 7] = @A 2
(b) 7] EE3 ANA SV A EE vl F 5= wi A ol Al Fsho] wl Fel&
A~ T 2] -
58k A
g&2]  Aldel g om 371 A7 E 7 A3 W - TIMP-3 1= TIMP-45
F7ME SRk Ale 5 SR k= A SV A E v oFe o Ay,
R A1 3 OML”ﬂé%? 71 A W) %F9)-& MMP-1 (matrix
metalloproteinases-1), MMP-2 (matrix metalloproteinases-2), MMP-3 (matrix
vl k=
= 1 -

N

MN

metalloproteinases-3) 2 MMP-9 (matrix metalloproteinases-9)<]

FH2 AT AL EH O = NAZAE g el A2y,

1

(713 4] A1kl oA, 7 A7 E gl & 3R 22 o] Fefzl =
At 2El S 3 A= AE 5 OE 5h= A7 A E a9
;(ﬂltﬂ—lﬂq

@51 A1l A, BT MBS A RS vt o] g ika
(reactive oxygen species) A2 A L= DNA =42 &8k A&

O

o] A

EZ o F = A AZT| A E A qu

d7a 6] A5l AoJA, 7] DNA =74 &
B4 3743 B o] T AL
HH OO]: on 9] ;(ﬂ ZH]—HJ

[ 7] A 18kel] oy A, 7] Bl-F-E=A 1] X = DMEM (Dulbecco's Modified
Eagle's Medium), 10% FBS (fetal bovine serum) 2 1%
penicillin/streptomycin®] XZ 38 A& 53 0= 3hi= N A SV A %
et el A=y,

[Pd-1% 8] TIMP-1 (tissue inhibitor of metalloproteinase 1) X TIMP-2 (tissue inhibitor of
metalloproteinase 2)5 L33t A A SV A Lo WSS FraATOE
BRI RRE NG B PR 308 SR 2HE

3789l Asdtel oA, AV A A E A E ] ]S TIMP-3 HEi= TIMP-45
F7bE G A4S BP0 B YR 24,

[873 101 A8l oA, 7] A= 71 A ] vl ¢ ol& MMP-1 (matrix
metalloproteinases-1), MMP-2 (matrix metalloproteinases-2), MMP-3 (matrix

A| Z=H

= Rad50, Rad51 3= XRCC49]
O R sz A SV A E

metalloproteinases-3), MMP-9 (matrix metalloproteinases-9), MMP-7
(Matrilysins), MMP-10 (Stromelysins) = MMP-13 (Collagenase) & #]-& X%
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