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(57) Abstract: The present invention relates to a composition containing a granulocyte macrophage-colony stimulating factor (GM-
CSF) as an active ingredient for regenerative treatment of cartilage damage. More specifically, the GM-CSF is characterized by be -
ing at least one selected from the group consisting of a GM-CSF full-length gene, a GM-CSF gene subdomain, proteins expressed by
the genes, and cells transtormed to express the genes. In addition, the composition is characterized by being administered by treating
the transplant at the time of bone marrow transplantation (BMT) or stem cell transplantation. Therefore, the GM-CSF is expected to
be applicable as a regenerative treatment agent of damaged cartilage.
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%g*é%zi FEgete AEEG AN A B8R F 2=l #E AoE vy FAH O R 7] GM-CSF = GM CSF
A4 72}, GM-CSF 3 2 Xe{(subdomam) 37 FAAEESYH dEs s wd 5 Y] fFAAES EEst e
FAAGH AZE o] FolZl Toll A A d o= sjit o]l AE SACE . wY, Y] 2= 2?01”’\
(bone marrow transplantation; BMT) = 7] M| 3 o] 2% (stem cell transplantation) A1 & A o] 2 &) A& slo] Foj5 =
A=) A ARAR & 75T AR B

Aoz g}t wala A7) o5 Z3)] 237 GM-CSF & &49 o F
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1] A &4 < (Microfracture technique; MFx)-< 71 2F &2 2 & 427439
WoTTh MRxiz 242 Bl R34 91 /AFo] E719) 3

¥ 3}51= & H (blood clot)2] W &2 ]
T MPx 7152 Shxboll Al A% 58

7] witoll Al AAH o7 AE A4t Ui ek 12}

2 91e}. s %, MExel olaf AR 2L 2
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3HA, 3535159 4110-2008-0092917 5 = I HA) WM&+ of 4]
A} =% QI AHGM-CSPHE F-aA ¥ 0 2 A L33l &abe 242 A
A A el el HATSFAL A=Y, GM-CSF] 1<%
F58 A8 NS Q2 5kA) Reoha gon R B
wheA], B Ty 2152 M| 5D (mitogenic) HE-§-HERE o] 2}
A 3£ 0] (eytoprotective) B W -84} 241 & 71H) = Bl T A A E-2 2]
Z}= Q1 AH(granulocyte macrophage-colony stimulating factor; GM-CSF)&
A28t o @M MExQ] X & &1t7} A" Zlolalar sttt o) A ol F)
o1 S, TGR-2k 1 Abo] 7kl 5 414 9145 0] Mol AR 21 gliel, o] 1=
Z7HEY A ER H3 L A uEEA B IS § 25 5
QA ST AE ol L W] 24 B2 vhehd 5 9= Aol BRIl S

mZi HJ%



WO 2014/200237 PCT/KR2014/005063

-8

e
o T

A= 2 o] H otk & W8 AES ddE S0 E7) EdEof A
&3 de 3, A A Qo4 GM-CSF2] A ¥ (intravenous; IV) B1= 4
(intra-articular; IA) F=AFS] J3te] thal &<ls)ar - g & 9 8kl
ey o] FAIE A
1=2 3A
[8] g & g o) A A 2-F 2 Y A= Q) AF(granulocyte macrophage-colony
stimulating factor; GM-CSF)& - &4 02 X35l A=A Al A 58
okst A &3 Alvstarxt gt
A HE &
[9] A7 BAE G fete], & U8 E By A E-ZFEY A=
0]

= 2o

N

21 Z}(granulocyte macrophage-colony stimulating factor; GM-CSF)& &4 S. =2

EeehE AuEaA A A 5§ s 2 =S AT

H]—Dofl o §_34_

[10] kg o] g o) A A 2-F 2 Y A= Q) AF(granulocyte macrophage-colony
stimulating factor; GM-CSF)& - &4 02 X35l A=A Al A 58
oFst A Eoll Bk AoBA, AE &4H B BdoM nAEds & A=
A A Qo)A GM-CSF2] A ™ (intravenous; IV) B== ¥4 W (intra-articular; IA)
FAR] B e i sl 1SSt o] & F38l 4471 GM-CSF= =735 &9 A4
ARAE & 7Hsshtt
EHO tas Ay

[11] 12 4% 34,8, 12 0l &4 F oA AAH &2 9] sulfated GAGs Z2AF
Aot} (a, f, k) £ 7135 (b, g, 1) IVD Z135; (¢, h, m) MFX “135; (d, i, n)
IAMFX Z135; (e, j, 0) IVMFX 135 2 (p) A7 1=

[12] 527 4,8, 12 500 &4 Fololl M A8 E A o] 24 5HA
A THH&E A 4. (a, f, k) =4 1355 (b, g, 1) IVD 1555 (¢, h, m) MFX Z135; (d,
i, n) IAMFX “13%; (e, j, 0) IVMFX L& % (p) A4 o1 =.

3] E3& 4% F4.8 1250 £ w9l0)d A48 21 2okl 723
&3t o] Th(picro sirius-red 4 A). (a, f, k) =4 135 (b, g,1) IVD 15 (c, h, m)
MFX 1% (d, i, n) IAMEX 1 (¢, j, 0) IVMEX 12 2 (p) 44 A2,

[14] 4= E 54,8, 12 00 o] 2 d o] gl Al =
Al A4 €} 8] (International Cartilage Repair Society; ICRS) &5 e = A&
L o) th ICRS 4 8 A= tha 79 stetu| B R A A o' 7.
(D) A Fel, ) W EY -G A (3) 224 oFg A (structural integrity), (4)
T %] A (surface regularity), (5) 1=2] 77, (6) AW E A=8t=, 2 (7) A
Ao FFA. o8 &= H+SDGEETH A EA BAISHI T (2 H] 2l
T3l #p<0.05, *#p<0.01 L *%p<0.001; ##H#p<0.001 v.s L4 1)

[15] L5 e 54,8, 1250 &4 FoolA A" 22 9] sulfated GAGs 2
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[21]
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[26]

Foll 4=8H5l =5l A GM-CSF9] 5 %= & 574317 9184 ELISA %W o]
ARG E AT H o8 = i £SDEET A XD 2 A A ST (A vl Lol o 3
p<0.05, “p<0.01 & ##%p<0.001; #t#p<0.001 v.s =4+ 15
I o] AAE A% A9 FH

g & g o) A A 2-F 2 Y A= Q) AF(granulocyte macrophage-colony
stimulating factor; GM-CSF)& - &4 02 X35l A=A Al A 58
oFel 2 E-E Alw gt A8 Al = 471 GM-CSF= GM-CSF 274 f-73 4},
GM-CSF %12} 4 (subdomain), 7] FAAHE 278 ¥ = vl d g
A7 FRAAES TSI E S A ASE A ER o] Fof Xl oA dElE o -

=
st ol el AL 5H o= @),

o A Al 32 -F 2] 2} 91 A} (granulocyte macrophage-colony stimulating factor;
GM-CSF) ##Ax} 2 whulzl A 1B 3= NCBI (National Center for Biotechnology
Information) | &3 % o] At} (GenelD: 1437 , NM_000758.3).

£, A7 24 =2 v M &4 < (Microfracture technique; MFx),
2= 9} 774 41 8] < (abrasion arthroplasty), H &% (drilling), & =°]2] % (bone
marrow transplantation; BMT) 2 & 7] A 3£ 0] 2] %= (stem cell transplantation) =
o] Fozl el A el Fl o] = spito] Al Al F-o 1= Al o] upgkA] st Rt o] o
A E A= B
A =, A7) Fol= 4™ (intravenous; IV), T4 7 W (intra-articular; IA),
A} 12 (intra-defect) W, 5 W (intramuscular; IM), ¥] 3} (subcutaneous) Hi=
7 (intraperitoneal; IP)l] 5] ] = 7l o] u} -2 Spx|qk o] of] &4 & %] =

&=k

gk 7] 24 E2 =504 % (bone marrow transplantation; BMT) ==

ok o] ofsk A B9l A5, A7) oFst A B 7] GM-CSF o] 9]¢l
oFA| 51 A 0% 5] 8 ¥ HAZ Eake 4 Qi) o)l @ kAt o2
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[27]

[33]

585 = HAll= oFF AA Aol SH R o] 8 H = A oA, HES

MmO 6% TR AR, }7}/«10@*3 QN 24,

S dlol £, Aeel, Ak A4, WA AN AR, Eefu)ds) Bel
H]EE_/\ %, ]EJ uﬂa H]EE_/\ Uﬂ%%} % ] .J__OHO]E

R RS ERA MR o] =, 24, ZElob 2 kv ¢, v E 2.9 B2
ae 4 9100, o]o] B4 H = AL opirh e Y] bl 2B
A7 A S BA, 58 A, AIA, FUAL F3A, DA, REA B Fh

T EAE T AR Rl
=
o

Sol wheh debd 4 glom,

olet, ak7] A A el 2 S5 B g B} AAlaA) A ey o ol el @
7

1678 773 w2 A= S E7)(3.540.5kg; Joong-Ang Experimental Animal
Center, Seoul, Korea)”7} & W o] AL S ¥ Q) 7578 E7]=5 1502
U ATh 1 258 13)S dEst & g iko] A &2 n A g
7 (full-thickness) & £74-& 7F 54 20|t 2 1T H(MFX 135)2
MFx X 2.8k “1F5 0 2 4], A5 A& &4 3, 9131 (subchondral bone)©l]
MFxE A% 3}o] & 3 (blood clot) A2 H 5385t} 3 15(IVD 135)2 A5
A= 24 T GM-CSFY A W (intravenous; IV) Aol A 2] 1St} 4
T1E(IVMFEX T15)2 A5 A& &4 3 MFx Al &3 ﬂvﬂ GM-CSFE A (V)
FAVEEE 0, 5 TEH(IAMFX 18)S A& A& &4 3 MFx A 43} &7
GM-CSFE #4 7} W(intra-articular; IA) 2 =A}S}FSI T}

Tu ¥ 4,83 270 BV AN 3 F AL BT 2% Y
A& FZAA S TS M ES 4% 22 174
AHet7] Aol ¢ s5E Fol7h d&S4 08 A zin g8 &S
4ym A 2 AGE Q) o A E A] & (tissue section)i=
=8 Z2~obv] == 2] 7 (glycosaminoglycan; GAG) 412 9] 3
ARZ b -O(Safranin-O) =, & B 814 #4129 38) gnt5 =1 2

(9 mlo
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[35]
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[38]
[39]
[40]

[41]
[42]
[43]

o] @ Al(hematoxylin and eosin; H&E) 2.2, & 2247 #2412 913} picro sirius-red =
A A = A

T4 B2 zoletil 50 (50 mg/ml; Virbac laboratories, Carros, France) 2 xylazine
hydrochloride (Rompun; Bayer, Ansan, Korea) (Zoletil: Rompun = 1: 2)2] &3+0.2
ml/kg 55 A< ol &8te] E7E A A Hel A =l H AT Bl e &
22l el °’& Al A S A5 (scrubbing) 2 W3 (draping) $F ol 7] 5 FHE
A A4 <& A 7Y (anterior midline longitudinal incision)& -8 2.3}tk 1
F,EEME SUR gete] dE A4S 43 mE=aith

HJH

2. U] Al & A <= (Microfracture technique' MFx)

NE & FE5AF2% 1He] T 5mm A4 F X (Miltex, Inc., York, USA)
1 Eo| 5 (curette) S ©]83o], 5mm A5 % 0.2 mm % o] 9]
x i

A (full thlckness) AE = L*H«]fﬂu} MFx 7@ EARCRS RS

'é*(subchondral bone)oﬂ 7} 2.0-2.5 mm<] %{P% FaL370e] 7 2
EQ0 A E A EZ THE R 2EH(stopper) E 7H2

H}O]ELE’-_ A-%- 3 (microfracture-awls)©] 3 mm 4 ©] 2 1 mm A & & 7}7 MFx
m ol 71

o1& 7%—13 7] el A A== A

Y

3. GM-CSF &4

Eo] Tof, GM-CSE7} &4 & A ¥ Q=% 2AFs)7] 918 MFxol] 2 3
01]7\1 -2 5 ¥ (blood clot) 2] GM-CSF 5 %5 &4-4A%)

H (enzyme-linked immunosorbent assay; ELISA)-S- o] 8-3}o] 743} 31t}
M-CSF ELISA kit-& & # o A ¢17F GM-CSFe] A4 =42 9|3k

ot} o] F-A & 96-9 L o] E o] ZH H 1XF GM-CSFol| o &
AT ALEEY REEA 2 AES Dol FFH AL, A E EAS=
M-CSF+= A9 shel Aol Adgtech MES Hojdll &, v ed sty
&-GM-CSF @A 7F " 7he Qivk. v A 9 v e ¥l sl sl ﬁc}xﬂ = 787 93

A A& 2 HRP-H & 2EF e W& dof| Hrtstglal, npx| 2o = TMB 7124
golg Aol Hrhslglth. A&l 418 GM-CSFe} 2 3tsl= a4 2o o
upet A zko] ek o 7 W g o A Zo] A 7] E 450 nmoll A =74 5o
Aot

o xRN R —1>
_1

Q S Al mH
2 e Do

4. AA = st A &

A2 A 2ol ok g aFi-A1-2 oA & A A & 3] (International Cartilage
Repair Society; ICRS)o| A A| Al &)= whHi ol upe} =2 A 7tsho] =851t}
ICRS A7} 2248} o= tha 77019 ghebu| &2 A A A o =2 F 7o) (1) Al 3
JH, Q) uIEH -G 3) T2 4 QFA A (structural integrity), (4) 3 H

oy
3

}J\l
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[45]

[46]
[47]
[48]

[49]

[50]

[51]

%] A (surface regularity), (5) A=< 77, (6) A E A=3sh=, 2 (7) A
Azl T, Hargd 2 1801, H A 32 00t
Foll oA T T4, 8 L 127, ME L A A=
s
[e}

1
712 7](11Shin Lab Co., Ltd, Gyeonggi-do, Korea)E ©|

it

>

s P
T4 st 8 Rz
TRl W FEFS S8 4 A& 9kl (papain)- A @ G o=
A At} A A DNA %2 Hoechst 33258 dyes o] &-3to] 54313 th &

GAG &2 13333 A1 & o] 83 1, 9-v v & e/l &-7(1,
9-dimethylmethylene blue; DMB)Z o] &3 M == W8 25 24315 o,
F e oFo 2= o] = 2 o) "l A ) o] E(chondroitin sulfate)2 ©]-83}3 t}.
Ee F F g F 24 71 EE ARE-Ste] 2439 th(Biocolor,
County Antrim, United Kingdom).

WAyl oA, B-AI A F-2] -2 Tukey-Kramer test: A 2] 77} 2] U5 H] 3l (*
p<0.05, ** p<0.01 H ***p<0.001)2} &7l U412 (one-way analysis of
variance; ANOVA) 2 & =4 ¥t} to| 8 = HF+SD(E 7= H 2 2 A

A Bk,

5 A%

T 18 B, GAG #4912 98k AL Z .0 4 Aol 1o A, IVMFX £} IAMFX
TFANA = 4R S4E A E22] o] 2491 & (hyaline cartilage) 2 F-A} g+
2202 YA AL, 12574 A& 272 A E o] ATk ¥EAE MFX
TFelA = AAE A= 22 o] 7hE L ARz ebd-0 g A o] oFskA] F AT VD
TFel A= A A o] FEE] 7hE e, ARz el 00 93| T oFstH
A} 4 1FANA = 22 S Y 5 8] AT AR e 00
o] FA o] 7h Y AE Bl

20 = A E A= Aol o)A o Al Efoll o3 HKE 942 -2
&E G ) A F A E 3= FF A 7 (lacunae) o A AR oW MEX, IAMFX 2 IVMFEX
15N A 53 (isogenous) EA o] A HAH AT HE 2, 1VD 2 =4
aF) A= we A 2 ekt

%= 39 2] &}, picro sirius-red A S B3l A A 2] F2kA Y EY A7}

T F 4,8 12570 Ve TR A& @188t IVMEX 2 IAMFX 159

N
=
2ho1 A, Al 22 o] 359 S (superficial layer), G <FS-(transitional layer) 2
A1 Z(deep layer) -9 ol A Ze} 7l V| ES] A7} e wraFo & 2 34 Q).
MEX “1& A= A A Z2=A o] oFat Tz 2eldl A8 Y EYIE VeI IVD
R &G gl A= A 2] 2 2l A F v E AR 4EE] s
A= At
5 40 4= ICRSE o] §3te] A 2} 58 Ak & F4.8
125701, =4 7159 ICRS A 4= F-& 747} (2.9+1.22), (4.2£1.72) &
(5.0£1.73) 2 & t}& TS ol vlsl A7 7 Sk Thp < 0.001). % 45

-

{t

O
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[52]

[53]

[54]

[55]

Fo) 3=, IVD L& (10.8+1.47)& MFEX (15.440.80), IAMFX (15.940.94) "2 IVMEX
(16.3+1.19) 2.t} A @& HA45 B AT(p < 0.001). 7% 85 Foll 3=, IVMFX
159 ICRS A< (16.441.11)7F IAMFX (10.8+1.99, p < 0.001), MFX (14.1£1.58, p
<0.05) ¥ IVD (11.1£1.30, p < 0.01) AFR Y U] =4t} 1, 7= 12F

F o] 3= IVMFX (13.0+2.24), IAMEX (10.5+3.01), MFX (11.8+2.04) 2 IVD
(11.6£1.69) AFo]ell f-21 4 2ol A& gl AtHp > 0.05).

5904, GAG &l that Ao B2 oA IVMFX 152 4 4,8 4 125
o) 7h =8 GAG S VeI T IAMEX T1E-& MFEX, IVD 2 &4 183
H| 1L5Fe] GAG &5Fo] S7HE 9o, MEX 1352 IVD ¥ £ 15 =
GAG §5o] =St IVD 1352 &4 13 R 22 GAG §s Bl o,
thE T1Eol vl e A A 3] S GAG S Bl

6o A, MFx & £ 49 &= W(100ul)el &A13H= GM-CSF 5 =5 S 4 3
A3}, MFX (585.11+189.91 pg) ~1& 3} H] i 5}o] IAMFEX (9760.44+298.18 pg) 2
IVMFX (6176.22+1057.93 pg)oll A =7 HA == 21 o= et

IVMFX 1E°|| A, GM-CSF9] ‘&% 7} MFX H.t} ok, o] ¢ 3+ A=
GM-CSF7} @ £3h& B3l o] &S o a1, &0 A = drh+= A&
Ro]#t) 8 GM-CSF 5 5= IAMFEXO A & F718 =], o] SA]
GM-CSF7} &2 A ddthi= A& Yehdt.

A719F &2 A#= GM-CSF 597 MFx Al 9] A= A 258 =1t

et aaE Bl L3, GM-CSFE @502 A3 4912 =4 1550l

33 o] = H o] A g5 #HE VeI kA GM-CSFE 33k A =8
2 EE MFxeh 37 s w5 0 A3 A A RA R AL E 5 98 Aol
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Z o

A9
T A A -2 A= 9 AK(granulocyte macrophage-colony
stimulating factor; GM-CSF)E F &AW o2 ¥ 3ol A&
A A58 oFer 2AE,

A 18] )0l A, A 7] GM-CSF= GM-CSF A4 €-7 2}, GM-CSF

1] HAAES FASES AR AL o] ol

s gl

ol A el o] - Flu o] Al AL ER o7 Fl= A HEA
AR 272G oFg A=

A 18 = Al 28l oA, V] 2AAES

1] M| & A < (Microfracture technique; MFx), &334 A 3 <
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