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Purpose: We measured the expression of midkine (MK) gene and biophenotypes in brain
tumor cell lines and tumor tissues.

Materials and Methods: We used the cell lines purchased from ATCC: two glioblastoma
cell lines (T98G, USTMG), rat bladder tumor cell line (NBT-II), NIH/3T3, and two endo-
thelial cell lines [(human umbilical vein endothelial cell (HUVEC) and fetal bovine heart
endothelial cell (FBHE)]. RNA was taken from 4 cancer tissues of glioblastoma mutlti-
forme. Tissue cytosol was obtained from 5 cancer patients and 2 tissues of epilepsy pa-
tients. Pentosanpolysulfate(PPS) was used as a competitive inhibitor of heparin-binding
growth factor (HBGF). MK and pleiotrophin (PTN) mRNA expression was tested by
Northern hybridization. uPA and PAI-1 levels were measured by ELISA (Monozyme,
Netherlands). Cross-feeding assay was done to measure the activity of endothelial cell
growth stimulation induced by cancer cell lines.

Results: T98G cell line expressed both MK and PTN while US7MG expressed only PTN.
In cross-feeding assay, endothelial cell growth increased in proportion to the number of
administered feeding tumor cells, T98G and U87MG. This phenomenon was found in
HUVEC, but not in FBHE. Conditioned media of T98G and U87MG showed similar
stimulatory effect on the growth of NIH/3T3 cells. T98G cell showed higher excretion
rate of uPA into conditioned media while U87MG showed higher excretion rate of PAI-1
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into conditioned media. 20% of growth inhibition was induced on T98G cell with 100
pgfml PPS, while 40% of growth inhibition was induced with 10 ug/ml PPS on US7MG
cell. In four cancer tissues, three expressed MK. In cancer tissue cytosol, uPA and PAI-1
expressions varied in individuals. No PAI-1 was found in non-tumor tissues.

Conclusion: MK expression was found in brain tumor cell lines and tumor tissues.
Modulation of biophenotypes (angiogenic activity and growth) by PPS in tumor cells
with MK expression suggested a possible biotherapy in brain tumor targeting growth

factor.
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1) CHAMZES

A £FE ATCC (Rockville, USA)ell4] 74
%} human glioblastoma #|¥5 T98G (CRL 1690),
USTMG (HTB14), #9 W}t HAX3F NBT-I
(CRL 1655), 4d-frobE3F NIH/3T3 (CRL 1658)2}
ol A EF 24 human umbilical vein endothelial
cell (HUVEC;CRL. 1730), fetal bovine heart endo-
thelial cell (FBHE;CRL 1395)% A}8-slgict 94|
EFot AFolMEFE 56°CoNA 3087 B4
314171 10% $-ejoy 84 (GIBCO-BRL, Grand Island,
NY, U.5.A)%} penicillin 100 unit/ml3} streptomycin
0.1 mg/ml (GIBCO-BRL, Grand Island, NY, U.S.A.)
o] 3#% AXujokLuixl(MEM, GIBCO-BRL,
Grand Island, NY, US.A)E 37°C, 5% CO;2| 3
ghgruf okl ol A wfekslgict WHE| XS endo-
thelial basal growth media (GIBCO-BRL, Grand
Island, NY, U.S.A)9l 4 ng/ml basic fibroblast growth
factor (Farmitalia Carlo Erba, Italy)?} 20 mM L-
glutamine (Bio-Whittaker, Walkersville, MD, U.5.A.)
£ A7lete] GAER FAY =29 ¢ ¢
sk 7)oll A et it

2) CiaExt

Glicblastoma multiforme® Fgiuls J=go] A
Y=Y 4dlellA oF 2EF MFHse RNAE ¥
St} 5o0l9) gtzA oA HEA (cytosol)E
TFaged, AR Fog AR 2419 wF%
z2 e 2Ry AEHES Tl

3) Northern Hybridization

() LM EFZHE RNA ®2|: FFHE W)
&g HAA AEE HFar] 3447 Aol A
vl R 2 wl<kqt ¥, phosphate-buffered saline(PBS)
22 A W 4& ohf, AEE Fol d4Eesy
ANEZ 3eadch AR X el 53] 2 lysis
bufferZ MEE FWAA J& AXFEFEE R
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AEese] 4FA Ak FFAE SWeL
A1 g f(polyallomer) 1} 2] sucrose cushion 9joll &4
£PA ¥ ¥ 36,000 rpmoll 4 160£7F ¥4 L2
sk |A2elF FE5H cushionds ¥R
polysome pellet§ 1 m! sodiumdodesylsulfate (SDS)
Lol 37°CE 3087)F ¥HE-A|F ) 3M sodium
acetate (pH 5.2) £HZ% AL FE7 50 mM FH &
Z A7}5F F phenol/chloroform 2.2 34, chloro-
forme 2 F ¥ RNAE F&Es-¢v}. Sodium ace-
tate (pH 5.2)8 HEFE7F 03M =HEEF FHolg
ohg 250 F3l9 oigh-E§ slele] —20°CellA
A st &g 10,000 g 4°CollA] 1SR
7+ A2 este] RNAE H5sigct. RNA A
E& 75% o922 F Wl HojE F T4,
70% olR-& EAslol]l —70°Col| HAste] A&t
i}

(2) =30 RNA #2]: F3 #7](homogenizer)
2 298 2HA7 e 6M guanidinium B4
2 z234& $9AA . Axs] 284 E3L A
Ast7] fstod 4ellA 10,000 pmoE 107
A2t 4EHE S 45E 1.0 ml
2 0,15 g9 CsClg 7Valg et o] £998 SW4l A
HWite] 9 CsCl cushiondleoll =ALHA &3
3, 18°CojlA 32,000 rpme 2 24Xk Y4l
%ok, Pelletd 1X SSTol| %91 o} & H3l9
chloroform/butanol (4 : 1)z E3tstof HA4 Falu)
gt §7] o8 1X SSTE thA) F&3d &
fh3g @3 off, T§HE sodium acetate
(pH 5.2)& 03M HEE 733, 2.50 259} o
92 rlsle] -20°Coll WA WA|Blgich RNA
10,000 g 4°Coll A 1537+ ¥l Relsle H+¢
o AEF9 FUW Yo —70°C Bga
o A& _ '

(3) Hybridization: Formaldehyde Yol 2j3l 4
¢ Asstsich). Zhered, agarose gel€ A
&} 10 mM sodium phosphate buffer (pH 6.7)¢]|
A A7) *4F+5ir} Probe= M| MK cDNA %
pleiotrophin (PTN) ¢DNA (Dr. Anton Wellstein |
F, Lombardi Cancer Center, Washington D.C.)&
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#g}. Filter® 50% formamider} ¥¢}% hybridi-
zation-8 9 10 mLel] ¥ 3L 42°Cel| 4] 15~20A) 7} ut
S A At 2X S8C-0.1% SDS £ o 7 A2 4
4~53) AHslat, 01X SSC-0.i1% SDS B-How
50CelA 1587 A= o 37 F4 A=
A7l %, autoradiography & #}93¢}.

4) Cross-feeding assay

6-well plateo]] semi-permeable membrane &2 5
2]% M) Xk chamber (Falcon, Franklin Lakes,
NI, US.A)E ol &3le] 9Foll= HAEFE, of
NEolle NI AEZEE wfokste] ALRoNA
W) A EFE 2] paractine activityZE &3 8lg}
oluf A&t wiAelE Fellol¥ S Hrletal
ez GAEFNA FH|EE AAUA
A3 HAAE F4] §FEFE vZ3glch T4
2T FHEFS} co-culture & 314 g3 W]
AErE S-dlol o] Y& A NA wHFY T
o2 9k %4 dEFE JNAE 3
Hx3toz oA NBTI AEF9 co-cultured}
RAAEFOE Hgnh it HAERE 7
chambers} 150,0007Y = 400,00071 2] A XS Fof
% 5 Toz wasgled, WRMERE 2
chamber® 50,00071 2] A|EE Fdsigicth AEE
Fd% F 37°C, 0.5% CO; MEM|E7AA 3E
gb wokst et ohdd Selobd Aol glv WA E
33] AAEE obF 397 siktich 3R oA
EE uypsin H2lsle] HERZ GEF HEFTE
ZAstgch 7t F2 3709 wellz AEE AP}
et

5) Proliferation assay

(1) Conditioned mediall] 23 NIH/3T3 M| EF
Bi2E: NBT-I, T98G, USTMG A EZE 75 mm’
flask (Costar, MA, U.S.A)oll Z}2} 2 x 10574 2] A
EE F43l2 10% S-dlo) HAo] = wiA A
247t wieksidel. AlE7} HAEHE #dsingy
(80% TAE) FeieldHe] F7H wiAE AA
g b Selot WHe] gl A2 flaskE 33

ARt ohg 2483 Bt FeElo o] gl
= eRA A wfls o iR E AlAS R oA
Selol o] gl AeolA 24417 vt F
WA & AHsled(Z flaskwd 10 ml) conditioned
media® AH83l¢le}. NIH/3T3 AEFE 24-well
platec]] 10,00070-8 EF8 v}-g& $-ello} EHo] ¢
£ vlA] ] conditioned mediag $of3}31 37k vl
@3¥ trypsin X &jste] HEFE A3 Hc). o
24 =72 conditioned medias Fol3lA] g2
Teg, kA dlzFe 2= NBT-1I A EF2) con-
ditioned media§ FoJ3t Fo 2 9} 2 23
Mol wellZ 44-& FYsigich ELISA 21 4E 9
3}t conditioned media®] H&2 ct}&m} o] 3}y
t}. %A conditioned mediag {23 }-2 1200 x
goll A 1087 4 Eelsle] #HH 223 (debris) &
A7 g ohS Centriprep filter (Amicon, MA, U.S.A)
E Adaled 4°Col| A &o] FH(ultrafiltration) 2 2
4 conditioned mediag 1008 2 E3sl9c}.

(2) Pentosanpolysulfte (PPSy M0{0f 2A4BF A
EE ZA|H: T98G, USTMG AM¥EFE 7tz
24-well platesl] 10,000704 EFe-3 10% $-glio}
o] £ w2 -2 wiokeldct g
PPSE 4tAle] 7} FEME T3tz 497 vk
F trypsin A a3l AESLE FAHJNKAG G
£ 379 well® A& AWl

6) ELISA assay

(1) & MIZXE ZH: 24 250 mg2 2427
%, ultracentrifuge A g itollA] TA} SNE A&
o} 100 HAAR. g 4ColA 1417 B
100,000 x g2 A Felstdct. AxAde 43y
& A&l AXAR PR FHr| 2 AP
€ Lowry Wlylo 2 Ak} '

(2) urokinase-type plasminogen activator (uPA),
plasminogen activator inhibitor-1 (PAI-1) ELISA
assay: 96 wello]] 3] 4{%] uPA 9l PAI-1 detecting
YA FYUG F £°CoA s AR A Z . o
2} )&% ¥ bovine serum albumin® & 20°Ce]|
A 3087 kA Fich oAl MM EF = 9 AX



Fo) MEA ZFE XL conditoned media
uPA, PAI-l EEHAE FUstn AgelA ¥A
b Wb A Ak AHFE wPA 9 PALL A E AL
st AZolA 147 whgatgch oAl A E
horse raddish peroxidase (HRP)-conjugateE- 4 7}#}
o AgolA g Al whgA1Zic). AHF OPD 7
AL Artsla 4& AdE GelelA 3027 W
$A7) o H:S0.8 A7bste] Hlg-E& AR A
3 490 nmel A FFEE 55k

| 2
1) & MEFMAM MK mRNA U8

T98G, USTMG Al E32] RNAE o|f3fed MK
mRNA 8§ 2Asich 2429 AEE ol
HAo] 4 wlAS FHEA G2 wANA
ajk3t o}-& RNAE F&33cl T98G AEFE
$-elo} AL A LA g WA E
A% 74 2504 MK mRNAS] ydo| 34
Hlem, USTMG AlEFE F AT EFlA
MK mRNAS] @42 ab=)A] ofghet. Wb MK
st 2E family24 >zFeA dEe] #FH
PTN mRNAMIE .2 T98G, UBTMG F M ¥EF B%F
ol4 2= ¢ick(Fig. 1).

T98G

us7MaG

midkine

pleiotrophin

Fig. 1. Expression of midkine and pleiotrophin mRNA in
brain tumor cell lines by Northem hybridization.
—: culture without serum, +: culture with serum.
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2) T98G, USTMG M ZF2| LHTIHE Z4#
E5 HR

Cross-feeding assayol] 2]%F A E 24| §5
& vl GAEFE FoistA ga i
AE wok B35 SARZTE, HIHAESA
S50 dges €93 NBT-I AXES
co-culture ¥ & SFAHRTLE dlo] v]astsd
t}. HUVECE AL&-31¢] & 7% feeder =41 T98G,
USTMG A X3 1500007 $4% A$E Wiy
MEZ o] Szl vls] 2H7} 87%, 69% 2
FAsg e 23 feeder A|ESTE 4000002 F
AN A SAWET vls| 22 120%, 126%
2 Z7HAR . Wl AXFE FBHE AEF§ A
8-81o] feeder MFEFFF 4000007 Fosla F
Ut AYE ARG v, SAWRTO v]za}o]
T98G AEFE 126%, USTMG AHEFE %6%E
f-= 519 cHFig. 2).

3) T98G, USTGM M|XZF2| conditioned media
Ol 2|8 NTHBT3I MEF SARSE R

NBT-TI #]|%=¢} T98G, USTMG M| ¥EF2] con-
ditioned mediaZ NIH/3T3 A3 Folalz Z

HUVEC FBHE

|

Percent to control

S &N H @ &
(‘oo“‘\ﬁé\f\‘?’oqg\“«@

Cell lines

Fig. 2. Cross-feeding assay: HUVEC: human umbilical vein
endothelial cell, FBHE: fetal bovine heart endo-
thelial cell. *: 150,000 feeder cell, **: 400,000
feeder cell.
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A$EE vlZg b}, NBT-I 2L gz

H| 3l NIH/3T3 M| EF9] F4]-8 205% Z7FAH L.
Zb7} 126%, 122% =

o], T98G, USTMG A EF:
7+A F eHFig. 3).

4) T98G, UBTGM M{EFL| conditioned me-

dia?l MEJOAM uPAS} PAI-19] WH
Hl@

T AEFL] A XA A uPASH PAL-19] HIHL
vl A}ell, T98G A EF+ 7HZ} 0 ng/mg protein,
4.6 ng/mg proteino] ¢l.27], USTMG A|XF 7hz}
0.3 ng/fmg protein, .1 ng/mg protein-g H¥gs}¢ v}

2507

200 -

Percent to control
g g
1 1

o
o
]

T98G
Cell lines
Fig. 3. Growht stimulation activity of conditioned media

Control NBT-II UsTMG

of tumor cells on NIH/3T3 cell

T98G
1.4e+5 4

1.2e+5

—e— Control
—=— 10ug/mil
—2— 30ug/ml
—— 100ug/ml
—e— 300ug/ml

1.0e+5 1
8.0e+4 -
6.0e+4 4
4.0e+4
2.0e+4 1

0.0e+0 T T
0 1 2 3 4 5
Days

Cell number

1002 F&% 7t M¥F2 conditioned mediao
] uPASH PAL-12] WS-8 =z AFSL w), TORG H|E

o Z+Z} 3.8 ng/mg protein, 8.3 ng/mg protein o]
21 o, USTMG M EF+& 22} 4.9 ng/mg protein,
8.2 ng/mg proteine. 2 2% ¢l c}(Fig, 4).

5) Heparin-analogue®l pentosanpolysulfatei|
ot MIZFE F4 HH|

T AlEFol|l A pentosanpolysulfate?] o g -
718 75 F40) dAE e FEgs WG
v, 2EEQ 100 gg/mls 300 ugiml Aol
ZHo]7} i3, FolFE 300 pg/ml 7HAE ICsk

101 Cytosol 100xCM
uPA PAI-1 uPA PAl-1
i <> <>
£
(1) &
+= 6
a
€ 4-
>
v
2 -
¢ ©
& L W° & &
SIS
’\ N 0 \.)
Fig. 4. Expresslon of uPA and PAJ-1 in cell cytosol and
concentrated conditioned media: CM: conditioned
media.
uUs7MG
1.e+5 1
—e— Control
8.e+4 —=— 10ug/ml
—a— 30ug/ml
§ Be+s| —v— 100ug/ml
[ —— 300ug/mi
2 de+41
=
© 2e+4q
Oe+4 1
0 1 2 3 4 s

Days

Fig. 5. Effect of pentosanpolysulfate on the proliferation of T98G and USTMG cells



£ WRE A gsket. kA Fo] 58] TG A E
F¥ 100 pg/mi2] PPS FoiA] 4ol 20% Al
= utel, USTMG MEFLE 10 pgmls] FXoA4
ZAle] 40% A= 2 ck(Fig. 5).

K

6) 2!& Glioblastoma multiforme B =3
Ol MK mRNA W'#

4o]|9] F-ekzZ o)A Northern blot hybridization
w ol )3 MK mRNAZ| w3lg =A% bl 34
ol4] mRNAS] &o] A ¥ 4} (Fig. 6).

7) @l4 Glioblastoma multiforme Y X3
Ol uPA, PAL-12] R

ZHA gAeA FEE uFY 24 wPAT
86+23 pg/mg proteine] A F whiH PAI-19) Wa
& #A=A gskeh b 2 oll4] uPAE 124161
pg/mg protein, PAI-12 479+703 pg/mg protein 2

patient 1 2 3 4

midkine

Fig. 6. Expression of midkine mRNA in four tutnor tis-
sues of Glioblastoma multiforme

1400 1 uPA PAI-1

1200
1000
800 1
600 -
400 1
200 -

oL B

Non-tumor Cancer Non-tumor Cancer

ng/mg protein

Fig. 7. Comparison of uPA and PAI-1 expression between
non-tumor and cancer tissue of brain
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2 ygEger, dEAdE MU gedkd
(Fig. 7.

il a

FokAzlztel AAEd Y472 PAE Folk-
man$(12)¢f] 2)3} tumor angiogenesis factor (TAF)
7b HAE o) dFr k3] AYHUG A4
i A4 A AE] F4, o)F, £33, Hud
A ol "adt o2 7t {3:ATF 4RA 2
£31e] o] FojA e milg B AA g, X
ot WHAE Aolo] 4RAR[AE A3 pan-
crine factor7} A4 WAE o stal HEZHQ
oJ|7} acidic fibroblast growth (aFGF), basic fibro-
blast growth factor (bFGF), transforming growth fac-
tor (TGF) family, vascular endothelial growth factor
(VEGF), PTN/MK family go]e{(11~17). Zako|
A AyER AL Fge] A4 9 Held T8
9 g2EA ieluz A A @ 2
o) AEZ o1 4 Ygol iz TolA &
QlE| grh(18~22). Wat ohvzl ALNER A4
A7t M2 & ABHAE AAslo} g4 4
o] APFojct. AR P4 & A7) A
A= paracrine growth factor ApA|e] 44 @
U G AAI7IE g )Ml Ee] whgE A
A7 e F 7R Mdeg dA7rt A8y Feldk F
GAF AAES 77| AZ E Fdelld A%
AU EL e FakllAd H®rRA AAAATF
E o EE I E $2523), 713 critical roled
vehite 9% 43492 paracrine activityE <
A Ak APGH AYo| AAHL, 1 A ¥
FFATNE AAY F7F Arh AL A+ A
gae PAe] dEUAE ALY ¢ UFE 2
25 9] 2 1k(18), o}Z7}A) paracrine activityS Vel
e E4 FEA4a A7 A5A g3 Q)
th 3 o) 1A o AEFA HHHE F4
So] hE MK #AA7) TEE wh(17,24~26), £
el E HGAEFA MK G 2ol
ulE GEHH B4 2AIR2H, ob&E AA
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etz A oA MK2 4E-E zA 34

MK H3AH: AT F2 4 FolaEe
FAE Frsty E3| Hu| A XA plasminogen
activator®] A4& fFxste] AlAER HAE F
7R Z1eH27 ~29). o]gt ZE FAS MK A
7t $¢8 F4d TG AL 93Y A=
A=t AAz 9, JG, FaEst Sa4 A
4 zA e v MK 3% dhde] F7isle]
o, o] A2 WL #2le] ofF9} FHe] 9l
o2 HEuEURE0). £ dydAs UA9
glioblastomaol| 41 f-efgt AEFE o] fsto] MK
o] WHRE =AY vl T98G HIEFE MKE
wslgl ol USTMG A E3E whslalA] ofsic},
E3] AT F4o] el Aslell4 MK Wi
HE 2437 9 TI8G AEFE Sejotd
Aol gl wiRlHA wgst AT FEH T
%2 FRNAES T A S E MKE 48
®|of, T98G MEFE MK §RAE A&HHoR
dAgE $AY F A+ ok gk, e
neuroblastoma®] 7% PTNI MK7} A& recip-
rocal expression® #o] B E|o](24~26), ] F
A EFe A FHFe] FRNAE Fof3lsl PTNG I
g FAlol 2A v, 5 HEF BF PINF
A4H oz wHsa Jd&E 808 + Uk

MK®} PINg E5F sl T98G A&}
PTNUFS w83 USTMG A L3 & o] &3}o] o]
o] YETH A9 Ao|F =A%) PN
MK 25 WoMES] Z4g $EsFmE(11,30),
A WEAE FAGESS vl2El7] S8 cross-
feeding assayE A|3¥slgicl. T98GS} UISMGHE
F& 15000070 F¥ L &4 =T vl
258 NIAHEL] FA o] Faslch 22 4
ETE 40000022 S 3¢ HH A 54
o] 120%E F7teldch ol feeder YAE F71
e A9 BvlsEle MKy PTNE| ko] FHof
29 WX F4Ao] FERA X3 whd,
feeder A ETE FVHAT Aoy Gl 9
£ A9 @2 FYPos Fyela $EE MK
2l PTNell &3] el A X o] S4)o] HFEHoE H

whatgicl. ol e HEAE FAREw A4 HE
AHFE7} HUVECR! Aol F 712 AEF A
olol] Xtel7t YW Wi, FBHE?| 73-9-& T98G Al
EqoA Hoh F7hE 8% 5 31k F
HAXe] FAL AAUAE Eule gAET
of wlasbe, PAES WH s AR 7
ol wel Bridoz WIAEY FAE FEF
4 qlout, ol A Wl MEe] ZHe atet %
o7t e 4 3&e HUNA. TW PING
MKE WS AIE b ohuieh AfobAEe) 47
£ 27| 22(11,2728), TG M FE 29} USTMG
M E 2] conditioned mediaZ NIH/3T3 A EF2] F
AFE%E vzt o] HS F AEF EF
PTNS &l gloe v @ NIH3IT3 A|EF2] &4
+ frE3H o) T98G AIEFE MKE $8lE
old] W& X714 FAREE Y + ggich

MK 2] %8 A elli= plasmin activator$] gA4)o] =
FFehane), YHES Aol Zrbshmzo),
F N EZ2 AEAT conditioned mediacl] 2] uPA
¢} PAI-19] W¥E vl AEAWAANE
T98GS] 73-% uPAL HEEA 942 wbw PAL1E
USTGM A|EF R} 54 BEF o). Wb condi-
tioned mediacl]4] = uPA%} PAI-1 25 US7GM Al
EFZoA E7] A= vt 5 conditioned media
2 Hujsls AEE wPAE T8G AEFoA,
PAI-12 US7GM AEFelA B}l Zrlxle] e
+ ¥ 4 Ugich o] FF F7HR PAL-l9]
uPAS) natural inhibitor2 Zr&3lEA] ofum =
Z 9] angiogenic factor® FE3}le=Ae= 3 A
7t oy Aoz Hd=Igt

Heparine-binding growth factor (HBGF)ZY-E
autocrine pathway7} Z=Eo] HEZAle] F-E5
+ 3% heparin-analogue® A X F4A19) o7} 7}
=3}l 2 2, heparine-analogue! pentosanpolysulfate
(PPS)E o] &8lv] MEFYH {FXEo| oiit PPSs}
o] AAA Aol competitive inhibition A X
5 zAsgs 2 A% ¥ ATE EF Soin
PPSS] Suboll Ml MEZAe] AW E 8
A+ Ui en, F¥) &4l 2 MKS PINE



2% d#3lE TISG A EF | vjd] PINTHE &
&3l URTGM M| XFv} Bl PpSol ¥t 3t
Aol 955 #a¥ 5 et o|RE WAL
PPS7} HBGFE W&slv YA EFoAA s
A e AEFRG addez FAHAE 5
B AFARGHY TG 2l PPSY F
Al A Aabe AEE g B4 &4
3l ule} zro] whA] F-4] o Al A F(cytostatic effect)
g uehligich o] 32 ARz St EFA
HBGFE w¥sl= 79, PPSoll 2l3l Z4|i#&
$58 F o 2 oA FEE FAEst ud
st HBGFS] 79t ol od) oJgkg B2 A
o2 gehsigdct.

A gtgkale] ¥ F9d z2A A MK S
ZA% ), 46|55 3ofloljAl MK 2] WhES ]l
24 ¥ Egolld MK el ¥ 7He4dE &
old 4= qlol, ¥ Hrh @ #2E ddes
olofl thdk #alo] Hazslzlcl. 102 ztell A&
MK Waie] {257 ke, o] F-F+= PIN
oli} 7]} fibroblast growth factors} Zb-& o8 A
Aolzle) w9 7haAdel Frkn Hiyceh
2la A4 ==L ohut LHARAY HzAs}
¥tz Aol A uPASt PAL-19} W8S ZAEE uh
stz ol| 4] uPAS] W¥le] ¥& AYY AU &
299l dh PAL1E ¢ 2A ATk JEE 5= 3
g}t 2@ uPAR} PAI-19] #FE-E 7iQle] uja}
Aol7t Ased % ¥ 2Ael|A olFe Y
£ ALY 7 U 71EE AAde 4 Ha
sicha g2k
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