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<AAd 1> AEAE 9 AAu
<1-1> el zfropul W

Eoutgo] AFg3t w}Ee{AbfoldulE Carter NF69 strain®@ w]=t ATCCollA H-okukokt} (ATCC No. 30215).
g AFfrotwulE 5% $Ejold A (fetal bovine serum; FBS, Gibco, USA)¥ 1% HYA#H/AEEnlo]il
(Sigma, USA)o] &% Nelson 1A (Nelson and Jones, 1970)oA] wjokslm <d7to] AF&3}3T).
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£9 e Afdg®: XA (S 350 m o] )oll A Ak ATLS HE (Pinus densiflora)S A E3Fe] o e 7)
F£L A BES AHI T AAsm FE Auk AEEe] AgEgdn. A3 £9e B¢ FHFE £
AFEtL 7|2 SRS dAds] AAGRY. Fio] 9ds g £98 gE 557 (34, Ay
TAF, HANALY O NEY Y] BEES o] &3y AA £HI %F7])E o] &dte] AFFATE. oju £ o9
o] & o3t HrtEx HrkskA &t

29l AZdo =AAZY] (SFDTS 10K, tisti=)E o] &3] -50CA dH ZAAxs & -70 WX -85T
A NFHIE o] gdte] SRS A3 AASAT. A3 £9 AFEDTL YA Bdle] mA3 Bug
AzsFQTE. B 2o A8 £9 HFERD A5LFEHES S 9AF 7] (Powersonicdl0, IAMEIZ, i
)E o] &3le] 60T 16417 Bt FE3T (= 1 Fx%)

<1-3> Folun} A B4
FFE=9 Foutazt (opdlul AE &3 = MIT assays o] &3] F248F3TE. Nelson HIA|ol|A] u
ge] Aol oS 96-9 vlo] AR Z O E (well microplate)e] HE (10°cells/ well)d = 37
w7l A wj ekttt widE TR fFotduled £ dFFEES Y % (11,000 pg/mh)E A
3k & 37C wig7]olA 48213 Fob wiEith. £ AFFEES MU €3 FdI 7oA wjFst
g AfolatEs TR ARSIt Ml g5 AS 100 pl AAZ F 20 plel 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyl-2H- tetrazolium bromide (MIT; 5 mg/ml)E& H7}8laL 37ColA 4A7r w8349 th, 7+ well
14 MIT €48 AASA 150 ple dimethylsulfoxide (DMSO)E 7138k v} 37TColA 30% FoF F71 ¥k
3 Multiskan FC microplate reader (Thermo, Finland)& ©]&3}e] 595 mmol| A &3 =E SA3FS ).
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<1-4> £ Id5FFEE9 NAEI| A E(neural stem cell)dl] W3 MEZSA 24

o) %
3FATE. NSC= Aadista o3l sfjistar oA FEokakqltl, NSC+= 10% FBS (Gibco), 1% #HYA# (Sigma)
T 19 ~E#EnLolAl (Sigma)S #H7F8F Dulbecco’ s modified Eagle' s medium (DMEM; Gibco)S ©]&3te] wj

AAZEAN 2L 93 dxzToz Al AAZ7)AE (neural stem cells; NSCO)E A&
S
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2! = = FE (1~1,000 pg/m)= e & 37C vlg7]olA 484
Aot £ AFFEES HUISHA &3 TUIT ZoA wlde NSCE dERToE AMESISIT.
UAFZAS 100 pl 5 mg/ml)E H7}alaL 37°ColA 4A|7F %OO}C’*B} gy
TT &M AASET 150 n 12 DMSOE 7he vh& 37TCelA 30% &t F7F whg-3 % Multiskan
FC microplate reader(Thermo)Z o]-&3}le] 595 mmoll A TF=E =AU},

ol
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_?_
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Ao AE (10'cells/ wel DF F 37T WlE7]oIA waiort.

i FE g abfolrlutel] £ AFEFEE (500 pg/mD)S Mg F 37T Wil A 24x17ka} 48417 F<E
wjoFsieith, oju] £ AFFEES HUISHA @i A% ZHeA mde gy AFfontE tRToR ALE
HiTE. & Aotk FEshAQl WsE FEEn|FoR BEe & gEeafotdulg dAlEEste
A3+ & W4 phosphate buffered saline (PBS, pH 7.4)02 33 AFH3 T IgeiAfFolvnE g A (2.5%
glutaraldehyde, pH 7.4)0 2 Uz} AR, 114 F 0s0; SHo = FuHI Foek2 = &3 t}2 Exoxy

2] 9| EUHO}_TL %34 7] (Ultracut E Ultramicrotome)ZE ©]-83ke] 70 nm F719] Z=v AAS AZslig. A
HE AAFAM L FE] (Tecnai 12) AA&w|Z o= #2313},

<AAd 2> & dFFEEY Fe Aol it Foleut A3}

g zpfroprulel] £ AFEFEES vAdd Hx (31.2, 62.5, 125, 250, 500, 1,000 pg/ml)= F7}sle] ut
SAZ & JJr% e 2frotrlute] BEES AT A3 & yabfopute] ATES £ dFEFEE9 ¢l v
glato] A AT (= 24 Fx).

£, #AvAES ol&ste] &Y Afrotvlute] FHE WA Ay, &£ deEFE= Al Al sE Aol
of Fefstd Wb FrieE shEeAbfotrnbrt AbESE o = AT (= 2B FE).

A gt £ dFEFEEY] MEsAHad B4ES 8 AFE AAE7IAE (neural stem cells; NSC)ell
g &= (81.2, 62.5, 125, 250, 500, 1,000ug/ml)e] &< AF-FEES H7bste] w3A1Z1 5 NSCo| A
TES AT A3 NSCe sk (1,000 ng/mD)o] £4 dFas Asils 49 AFTEC] of 454 Has)
ot 500 ng/ml oJske] &Y AFFEE A Al AEELX 750 ool (&= 3A Fx)

#r S ol&ste] NSCo| HElE wEF 2 kI £ AFFEE AP Al NSCO FEjshy Wsks yEhtA|
gokom gk (1,000 pneg/mbel £ FEES AT 4o Alx Fuo] wss AEHA St (= 3B
Fx).

AN > £ AFFEREL AT FEeAFobule AAANR B4 A
s

spE e Arotutel &9l dFEE (500 ng/mh)& H7bete] wHe T ghE Aot ake] wAl Al ET 2
Wsts FHHAAM A (Transmission Electron Microscope) ©& A1gh A3 44 djzat 3h-& 2| 2pfobw vkt
= BESHA Aol v WA AL AET 2] WS BREAY (= 4 FE).
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Cellviability (%)

NC 312 625 125 250 500 1,000
Pine tree leaf extract (ug/ml)

Negative control  Pine tree leaf extract Pine tree leaf extract
(500 ug/ml) (1,000 pg/ml)
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NC 312 625 125 250 500 1,000

Pine tree leaf extract (ug/ml)

Negative control  Pine tree leaf extract Pine tree leaf extract
(500 pg/ml) (1,000 pg/mi)
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