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A3}, 7] A4 FEE0] S G vl 2E AssIt 7R T4 FEERTEH R TS
Eejstr] flstol 24 A9 AzvkeTe9] 9 HPLC 59 71MS *E‘M%}O% sl gAlE shkE 55 F5ss

th 2+ NMR 2 MS A9 ER & #Asto] o]59 ge4"2E 117 $ A3 fucosterol (1), 3-(4-hydroxy-3-me-
thoxybenzyl) -4-[ (7R),5-dihydroxy-3"- methoxybenzyl]tetrahydrofuran (2), resorcinol (3), pyrogallol (4) and 4-O-
methyl gallic acid (5)2 F33I3t) o1& i}ﬂ—-‘jmi pdE duEAe EAS AR ZF FEES g oE
Akslt &7, AetietobA] A&, RN T& BT olE EES AR AALA S SCh #4e] 17.0
~ 1002 uMe1%laL, 53] 3hghE 4 W 5= P NZ9 ferulic acid .t} 64) o) 748 sk A4S VeI 3k A2
2efobA] A& el theh ICs 8k 18.8 ~ 782 uMEM 53] 313HE 45 Fdtx7?1 EGCGS} vl5=e 84S et
iglem, BI6F10 Webert A2E o] &5t Aepbd A4 Asf|d gl disl] &3E 3 S tlx7?] arbutink.th oF 2]
ol s wMEd s UERQITE webs] TS T2 FEES AEE s, AekisetolA] AgA 4
nEA S YehE FEARES o ERStEE, B8 Vs S UEhlE s dEE AT s BloR
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Abstract: In our search for the natural cosmetic ingredients, we found that Euryale ferox seed extract exhibited
the strong antioxidative activity. Five active compounds were isolated from the ethyl acetate extract through various
chromatographic methods and their structures were determined by NMR and MS spectral analysis. These compounds
were identified as fucosterol (1), 3-(4-hydroxy-3-methoxybenzyl)-4-[ (7'R) 5"-dihydroxy-3'-methoxybenzylltetrahy -
drofuran (2), resorcinol (3), pyrogallol (4) and 4-O-methylgallicacid (5).We evaluated the antioxidative, antielastase
activities and melanogenesis inhibitory effects of these compounds. The SCsy values of compounds 2 ~ 5 for free
radical scavenging activity were 17.0 ~ 100.2 uM and especially compounds 4 and 5 were 6-fold more effective than
ferulic acid as a positive control. And compounds 2 ~ 4 inhibited human neutrophil elastase with ICsy values of 18.8
~ 78.2 uM and compound 3 also inhibited melanin synthesis in B16F10 melanoma cells with an 1Csy value of 492.8
UM. These results suggest that Euryale ferox extract having a lot of various active ingredients may be useful as
a natural multi-functioning agent.
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1. M =

7WN AL (Euryale ferox Salish.)& 4+ ¥H(Nympha-
eaceae) l &oh= 2 %EM1 NAolgtns she] Ao
ZIAZE Q5 194 Sexolti[1,2]. oA s ZiA AL

ﬂ TAE AR ) olgt ato] A Z A8k 53]
WS T AAL el v gk Fofl ARS-E ST
%J;\Hﬂ. %ijl oo oy w o /ﬂ;ﬂo] 6‘}%2&"
A ¢k solgk 54 o] UTH3]. 7HA A% FA
9] tocopherol& %‘ sk Slol A AAE
9 gabst g g S vER o] ARsHA Bkl il
AELE BTEE= 2 oz i QUoH4,5]. T3 FArs}
ol 2] o] @191 thioredoxin-1 (Trx-1) %! thioredoxin-
related protein-32 (TRP32) 9] & 57HA|7]13 reactive
oxygen species (ROS)E #| Ao ZH 423l &5
= Uehf= 3, A9 Sl E E5s T AR B
axlo] QIuk6,7]. sHAIRE, o]elsh FAbstEA]S YER
= 7HA1EEE] EAgAd el disliAlE A2 A7) o] Fo
PR 110 o e o2 I A A Loz e }—XM JE LS 2 toco-
pherol S H]E3}] glucosylsterol 2 cerebroside A< 2]
shtEE0] EAlehs Aoz deA ATHB-10].
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< Frtste] s d5EA0 a5s Frist 49 &
ksl @Ao] 93k RIS ARkl }—zu %=
222 RE 722 A9 araEgdaE 29 Sads
S Faste] A AAEA, AekelobA] AE|E
A, agla debd A A B 52 SHs] s
AT ZA 9] o] & 7MedE FrkstaAt el
2. M2 X WY
2.1. Maixjz 2 Alef

2 Ao AR TIAALE FAHHD) & SAe R

As A kAl A el ke AL
|3+ t} 2.2-diphenyl-1-picrylhydrazyl (DPPH), 2.2-
azino-bis-[3-ethylbenzothiazoline-6-sulfonic acid]
(ABTS), ferulic acid, epigallocatechin gallate (EGCG),
N-methoxysuccinyl-Ala-Ala-Pro-Val-p-nitroanilide,
soybean trypsin inhibitor, @ -melanocyte stimulating
hormone ( @ -MSH), arbutin, 3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyl-tetrazolium bromide (MTT)+= Sigma
(USA)elA F-dete] ARE-3FITE Human
neutrophil elastase (HNE, EC 3.4.21.37)+= Calbio-

Chemical

kel dEsh 8] =), Al 357 Al 4 &, 2009
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chem-Novabiochem (Germany)°ll] TJ3lo] AL&-3}
Stt. B16F10 melanoma AMXEZF+ koA L2380l A
ol ARgERGlar, Alazrleke] 2%k Dulbecco’s
modified eagle media (DMEM), fetal bovine serum
(FBS), penicillin, streptomycin< Gibco BRL (USA)
AFEE AHESIITE fFaAdiE Aol A% methanol,
& 98 &viet HPLC &7l
AR&-3FSiTh 2t

I A= Merck (Germany)

hexane, ethyl acetate
+ SK chemical (South Korea) #|&<
T AZvtEg I o ARE-gE
A F& ARSI

2.2. AFE717]

2 Ao A3t high performance liquid chroma-
tography (HPLC)+ Waters Millenium System (Waters
515 pump, 2996 photodiode array detector, USA)= A}
€393, HPLC columne 414 ¢ 4.6 x 150 mm<}
HE ¢ 20 x 150 mm (YMC, RP-18, Japan)& AH-
sttt rEARe] s ARS fs HAed

/\_H]Eﬁq e)

(Nuclear Magnetic Resonance) HE Y2 Varian
Inova-400 spectrometer (Varian Inc., USA) % Bruker
Advance-300 spectrometer (Bruker Biospin, Germany)
= ARgEte] SAEIH shEe] A EI-MS
spectrometer (JEOL GC Mate2, Japan) & ©]&3fo] =
Atk 3% 54 9IS ELISA reader Versa
Max (Molecular Devices, USA) 71715 A3}t

1 ~1: 1)4 iﬁgi A7 azrfE 29 E 4
A)3to] E.L* 1 upe} 22 3 3700 £F o7 1F3E)
At} o]F 7} 71587 Sephadex LH-20 23 AZnlE
a9 E 747 REESte] AAletal, #58 HPLCE
Ao 2 AAEte] HFHoR 5% 35E 1 ~ 55
w28kl

=X
DPPH % ABTSE o|&3le] Al&9
Z A



Euryale ferox seeds (10kg)

MeOH extraction
|
[ |
Hexane ext. EtOAcext.
Si0, gel column chromatography
(CH,Cl,, MeOH=50:1,20:2,10:1,5:1,2:1,1:1)

|
[ [ |

9-14 2| 1 23
| |
LH-20 column LH-20 column LH-20 column
(CM=1:1) (100% MeOH) (CM=1:1)
| |
1 37-39
(>100mg) 29-30 33-35 |
| | LH-20 column
prep. HPLC prep. HPLC (70% MeOH)
(20% ACN) (10% ACN) |
| 5
2 (13.4mg
(3.6mg) 3 4

(16.2mg) (14.9mg
Figure 1. Isolation procedure of compounds 1 ~ 5 from
Euryale ferox.

2 =4317] Yste] 96-well plate©l ethanolell =<1 150
uM DPPH €9 198 uL¢} DMSO°l| 3591 Z+ A8 5 5
SHE 2 ul FH7rerelen, old diztel= AR giil
DMSOE 2 ul. A7}t A4 10 min 5<F 1

AlZ1 %, ELISA readerE ©]83}o] 517 nmellA 4%
£ 5743ste] DPPH &tz &AEA (%)= YeER ST
ABTS =]z A2A A2 4.9 mM potassium persulfate
Q_ouoﬂ lr:o] 14 mM ABTS g_ou_% ;].E Eo]_ o]-}\loﬂ H]—

Aste] ABTS - +3 AR 5, TFTE °l83to]
Aate] 200 uM ABTS - + &85 A3tk ABTS - +
1

gl 198 uL2t DMSOel 3591 7} Al5E $EHEE 2 4l
A7rstal o ol txtolli= AR thal DMSOE 2 ul
A7¥etol Aol 7 min E2k W-S-A71 3 ELISA reader
£ o]&3te] 734 nmelA FHEE S35kl ABTS i
Z 23 (%)& JERASITE A dlE2TEA ferulic
acidE AHESIRITE Bz A (%) S 549 F4&
of tiste] thao] A& o]&ste] Attt

gz 2A8 (%) = (1-

2.5. YEIAELON Mallgd =3
Az}l AelolA] A AL human neutrophil elastase
(HNE) & o]gsto] F4atlth = 714 =4 Tris-HCl

b dReA

A

) 311

(pH 7.5)°l =<1 1.4 mM N-methoxysuccinyl-Ala-Ala-
Pro-Val-p-nitroanilide £ 40 yL2} DMSO®] &3 =
o] Sl 7 AlE7F wEEE 23 Tris-HCl €4 (pH
75) 50 uL& Z E3tsk & 0.18 U elastase £ 10 uL
S HrVshe] 37 T 27 °ﬂ/‘1 1 h &<t vijeFsisict o]
) thZtoll= AlE Al DMSO 1 ulE 7183l 0.2
mg/mL soybean trypsin inhibitor £ 100 uL 5 37}s}
o] W& A7 T, ELISA readers ©]-838F4 405
nmelX FHEE S o, t52 2ol 9sto] A
gk elolA] A (%)= Artste]l YeERTE A
272X epigallocatechin gallate (EGCG)E A3}
At

detielobAl A& (%) =

2.6, 2atd Mofjlgd =8

26.1. MZ=Y AI™

A8 Az gidt 54 MTT W< ol g3kl &
A3l¥tk. & B16F10 mouse melanoma cellS 6-well
plateell 2 x 10° cells/wello] ¥ %5 F-F310] 24 h 54
okt & A EE FEEE H7RE AR wgste] A
Hjekeict, olwf tixitel= AlE tial DMSOE A& st
ATk oAl 24 h F ZF wellwboh MTT £-94(5 mg/mL in
PBS)< 20 uL® #7Fste] 3 h %<k CO; incubatorol A
HESAIZ) & wRE Aojulal PBSE A2 3 & DMSO
£ 1 mLA H7lste] AES Ao APEE =84
9] blue formazans 3| A ZA T 96—well platec]] =37
formazan= 200 LA 3|38t $371 & ELISA reader
& o] &3} 570 nmoﬂ/ﬂ EJ*EE =Hsta 29 2
of oJsf AE AEE(%)=

AZ AEE(%) = oo

2.6.2. et MM Xoljed

Azbd A A &2 BI6F10 mouse melanoma
cell line (KCTC80008, h=3AlEF2-3)S o] &sto] =
A th MFEZ 10 % heat-inactivated FBS7}F ¢
DMEM®. 2 n]jeFs}e) © v 6-well platedl] 2 x 10° cells/
wello] HEF 53k uljeksit} 24 h ¥ phenol-red
free DMEM OS2 w#slo] A58 s H=E A &
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@ -melanocyte stimulating hormone (@ -MSH)-2 100
nMeo] 25 Hgsto] mjekaitt ol thxatol= Als
4l DMSOE A ]33l 48 h § A= &9 2
o] & SAe7] $Iste], 96-well plateell #i=] 200
ULE 353le] %70 3 ELISA readers ©]&3lo] 405
mmolA EFEE =45 29 Ao o3 Mapld A
AN (%)S AT 3 tIZTEAN arbuting
AFg-sti T

depd A g (%) = (1-

31 mad=Ee =22 # et 29

ksl g2 g depietolA] A S-S YERE 7
AlAZE T od ool E FEEENH 2E
'R sEta s Adstr] flske 7—}#— NMR H
MS spectrum & 57 sll4ste] gstT2E 113k
t}H(Figure 2).

3} 12 7] Pelvetia siliquosa® W& 8l 25
o2 5E[11], 3+8= 2= Rubia cordifolia=5-E{[12],
8] 3F8HE 5% Rhus glabraZ 58 H% v} glon}
[13], 7P Eo 2R a9 22 2 A57F A5olth

Fucosterol (1): white powder: 1H NMR (400 MHz,
CDCI3) 6 H (ppm): 5.36 (1H, br d, J = 5.2 Hz, H-6),
519 (1H, q, J = 6.7 Hz, H-28), 3.53 (1H, m, H-3), 1.58
(3H, d. J = 6.7 Hz, H-29), 1.02 (3H, s, H-19), 1.01
(3H, br s, H-21), 1.00 (3H, d, J = 1.2 Hz, H-27), 0.98
(3H, d, J = 1.2 Hz, H-26), 0.70 (3H, s, H-18): 13C
NMR (100 MHz, CDCI3) 6C (ppm): 1469 (C-24),
140.7 (C-5), 121.6 (C-6), 1155 (C-28), 71.7 (C-3), 56.7
(C-14), 55.7 (C-17), 50.1 (C-9), 423 (C-13), 42.2
(C-4), 39.7 (C-12), 372 (C-1), 36,5 (C-10), 364
(C-20), 352 (C-22), 34.7 (C-25), 31.8 (C-7.8), 315
(C-2), 282 (C-16), 256 (C-23), 24.3 (C-15), 22.2
(
(

xE
=
=

C-26), 22.1 (C-27), 21.0 (C-11), 194 (C-19), 187
C-21), 131 (C-29), 11.8 (C-18)
3-(4-hydroxy-3-methoxybenzyl) -4-[ (7R),5'-dihy-
droxy-3-methoxybenzylltetrahydrofuran (2): yellow
crystal: 1H NMR (400 MHz, CD30D) 6H (ppm):
237 (1H, dt, J = 7.0, 14.0 Hz, H-8", 248 (1H, dd, J
= 121, 125 Hz, H-7a), 2.74 (1H, m, H-8), 2.93 (1H,

kel dEsh 8] =), Al 357 Al 4 &, 2009

O O
HsCO OCH,

2. 3-(4-Hydroxy-3-methoxybenzyl)-4-[(7'R),5'-
dihydroxy-3'-methoxybenzyl]tetrahydrofuran

1. Fucosterol

HO_ : OH

3. Resorcinol

Oy _OH

OCHj3
4. Pyrogallol 5. 4-O-Methyl gallic acid

Figure 2. Chemical structures of compounds 1 ~ 5.

dd, J = 45, 125 Hz, H-7b), 362 (1H, dd, J = 6.4, 108
Hz, H-9%), 3.72 (1H, dd, J = 5.9, 7.5 Hz, H-9a), 3.82
(1H. dd, J = 7.0, 10.5 Hz, H-9b), 3.82 (3H, s, 3-OMe),
383 (3H, s, 3-OMe), 397 (1H, dd, J = 64, 75 Hz,
H-9b), 473 (1H, d. J = 7.0 Hz, H-7"), 6.63 (1H, dd,
J =20, 80 Hz, H-6), 6.71 (1H, d, J = 8.0 Hz, H-5),
6.75 (2H, overlapped s, H-4", 6'), 6.78 (1H, s, H-2), 6.89
(IH, s, H-29): 13C NMR (100 MHz, CD30D) ¢6C
(ppm) : 33.6 (C-7a, 7b), 439 (C-8), 54.1 (C-8"), 56.3
(3. 3-OMe), 604 (C-9%, 9b), 735 (C-9a, 9b), 84.1
(C-719, 1106 (C-27, 1133 (C-2), 116.1 (C-5), 116.2
(C-41, 1198 (C-6"), 1222 (C-6), 1333 (C-1), 135.1
(C-19, 146.0 (C-4), 1476 (C-5, 149.1 (C-3"), 149.2
(C-3)

Resorcinol (3): white powder: 1H NMR (300 MHz,
CD30D) 6 H (ppm): 6.24 (1H, s, H-2), 6.29 (2H, d, J
= 84 Hz, H-4, 6), 694 (1H, t, J = 84 Hz, H-5): 13C
NMR (75 MHz, CD30D) &C (ppm): 1035 (C-2),
107.7 (C-4, 6), 130.8 (C-5), 159.6 (C-1, 3)

Pyrogallol (4) : yellow powder: 1H NMR (300 MHz,
CD30D) 6 H (ppm): 6.30 (2H, d, J = 84 Hz, H-4, 6),
6.48 (1H, t, J = 84 Hz, H-5): 13C NMR (75 MHz,
CD30D) 6C (ppm): 108.3 (C-4, 6), 120.1 (C-5), 134.3
(C-2), 1471 (C-1, 3)

4-O-Methyl gallic acid (5): brown powder: 1H
NMR (300 MHz, CD3OD) 8H (ppm): 3.80 (3H, s,
4-OMe), 7.03 (2H, s, H-2, 6): 13C NMR (75 MHz,
CD30D) 6C (ppm): 52.3 (4-OMe), 110.0 (C-2, 6),
1215 (C-1), 1398 (C-4), 1465 (C-3, 5)



Table 1. Effects of Euryale ferox on The Antioxidative and
Antielastase Activity

Radical scavenging

activity . HNEa
(SCso, ug/mL) inhibitory
activity
DPPH  ABTS (1¢5, pg/mL)
radical radical
Euryale ferox
(Ethyl acetate extract) 87 41 242
Ferulic acid 22.4 5.9 N.D°
EGCG® N.D. N.D. 5.26
¥ Human neutrophil elastase
o Epigallocatechin gallate
¢ Not determined
32. 7HNAE FES2| Sitat & 3 HetAEROLK| X
olf &k
7N FEEY oY oMAHOlE EE &9 sHE
AR2AY 54S B SAskel Pask 849 @
gAElobA] A sG-S S5 Table 1o Webd

e} 7ho] ZpA|1ZE 2250 ofd olA|H|o|E BY B
sk Atz A8 HER =T, DPPH 2}
tzk 9 ABTS ebrfzhel dish SCx #k2 247 87
ug/mL 2 41 pug/mLEA Y 2724 38 it
3}A91 ferulic acidX.th Z+2; 2,68 2 148 953t Ak
3} 498 YERGITLE 3 HNEE o] &3te] delxE}
obAl AHGPS S48 AT} 242 ug/mLe] 1Cx #S
7HA A= @S eIt $E TR T2
ol d FE=o] AMIAsLE Ak 4bshA] &g
&l REsts aS UErdtE Burt glov(s5] 4
gielobA] A azte] tiairs maw vh glck

601—

>

33 siate
e

1 ~ 59| &utat 2t

T2 od oM H ol E B2 EH #E
e @ 1 ~ 59 gitsl GA-s H7tsthr] flste]
ZHrete 2 28-S S5 Figure 3(a) ofl Y
W vke}l Zo] DPPH 2tt]zt A 3¢l tisf 85 2+
110.2 uM 9] ICs ak= 7FA1™ 1Cs 115.3 uMZ YERS &F
A thzel sk &4E3lA| ferulic acid ) B]S2E 4
S JeRA AL, 3HHE 4 9 59) 1Cs w2 242 17.0 uM
9 172 uMEH] ferulic acid9} H]awste] oF 6,78 o] 7+
3k kst dAS YERISITE Figure 3(b)ofl HeRA
uiel o] ABTS #jt]zh A el oist a8t 2 ~
5] ICx #t 242+ 127, 8.1, 4.7, 2 8.3 uMEH 30.2 uM
9] ICso #& Zte ferulic acidXt ¢F 24 ~ 64

61—
HE

54 313

100
e
< 80
=2 /7’*2 -1
L2F
5'5 60 o2
= / 4
= 40 -4
E 5 / / =5
Z 20 L
g -e-Ferulic acid
%) :4; i
0 |

1 10 100
Concentrations (uM)
(a)
100
<}
< 80
2 =l
% 2 60 02
& @
< =<3
wn o0
= £ 40 -4
M B
<5 —-5
z 20 S
3 -e-Ferulic acid
0
1 10 100
Concentrations (pM)

(b)

Figure 3. Effect of compounds 1 ~ 5 on free radical scav-
enging activity. (a) DPPH radical, (b) ABTS radical.

Hj o] ¢t s YERSIE 3H3E 2= Rubia
cordifolia ®F-E] A& BiE 3}gHEolxqk AEgA o
Ha AT AA9) o) FolAA) Qg # ATl olal 7h
Nedzo 2 RE Rejo] Gaat asg Lhehgo] Hg
yra) e,

b

ofr

34. gt 1 ~ 5o etAELOtM| Xoff 2t

7L T FEEC] oE oMAEHIO|E
B 2Est @49 $3HE 1 ~ 59 depiErobA|
= B7tet7] 98kl HNEE o] &3t A&dd&
tt. Figure 40 YeRd vie} o] 33hE 2, 3 4 49]
ICs 8H2- 747t 22.3, 782 9 188 uMEH E3] 332 4
128 uM9] 1Cx #b 2t oAt EGCGS} 1]
5% @S HERITE SHEE 4= detaetobAls 2
2 serine protease®] 9%<! prolyl endopeptidase (PEP)
Aaf| &-ofl Qlo Fash s k= ZoRE dHA 9
A RH14] AeperobA] Aol gt Bae 2 AT
7} Aol

I

R

B
&

4

34
A

o, 031 -z
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Table 2. Effects of Compounds 1 ~ 5 on Antioxidative, Antielastase and Melanogenesis Inhibitory Activity

Radical scavenging activity (SCso, uM)

HNE? inhibitory activity =~ Melanogenesis inhibitory activity

Compounds DPPH radical ABTS radical (ICs0, kM) (ICs0. uM)
1 NAS N.A. N.A. N.A.
2 110.2 12.7 223 N.A.
3 N.A. 8.1 782 492.8
4 17.0 47 18.8 N.A.
5 17.2 8.3 N.A. N.A.
Ferulic acid 115.3 302 N.D! N.D.
EGCG® N.D. N.D. 128 N.D.
Arbuin N.D. N.D. N.D. 1003.9
¥ Hyuman neutrophil elastase
R Epigallocatechin gallate
? Not active
9 Not determined
100 s dREA]l) %* 3 ZAYslal, 1RYE 3
ra Aee sEt T ek % shet=e] datst
-~ 80 %"é AepAEtolA] A oH%* 9 v A4S F skt
< ) 7PN A ol oaEo 15 #3922 DPPH
g% ;1 ABTS 2}ei7t 2718Hd6] et SCy 3L 717 87
Z 4 % 41 pg/mLol 3 Aepieloba] As@Ael o s
= S 24.2 ug/mLEM 7 QLS e Areu g &
£ 2 A 2 AepAEtobA] A S-S HERSIT
2) 7HAIAEE 212 od oMol E EHEETH
0 "aAEE FEs] HO}O% thekst A9 azetE 7y
1 10 100 9l HPLC 71¥% 58 <53 838E 552 s
Concentrations (nM) 7} NMR 2 MS /\JﬂEEé ° E*}"] alo] 7t 3}arEo] 3}

Figure 4. Inhibitory activity of compounds 1 ~ 5 on human
neutrophil elastase.

35. 3E=E 1 ~ 59| O/ &1t

B16F10 melanoma Al EFE o] g&8to] 7IA A% £}
FZE9] od ofAEo|E FEEZRE g 3 z‘%
o] Webd AEdS Bt 1 A% 9= 3
1 mMe] FE7H] AZ253E vehdlA] oA et
de] S Aslistalon debd A A ddel o
SF ICs0 3k 492.8 uMEA], ©]= 1003.9 uM 2] 1Cs k-2
Zh= Atz SRR 20 v o] 5% &

‘doltt.
1.4 B

kel dEsh 8] =), Al 357 Al 4 &, 2009

of

St %2 1838 fucosterol (1), 3-(4-hydroxy-
3-methoxybenzyl) -4[ (7'R).5'-dihydroxy-3"-methox-
ybenzylltetrahydrofuran (2), resorcinol (3), pyrogallol
(4) ¥ 4-O-methyl gallic acid (5)% =73} c}

3) 7HAAE FAte] od oAEIo|E EEERFEH
2]3t 3}3= 1 ~ 5= DPPH ¥ ABTS &tz 2AYA
of thall 4.7 ~ 1102 uM2] SCso #k& 7FA™ 73t &
AbstEA) & Uepdgl o, depiEtobA] Asjd/del of
3k ICs #t 188 ~ 782 uMZE YUEbt) w3k 313
3-0— B16F10 melanoma A|XFA 4928 uM2] 1Cso 3k

& ekl 2T R of 2u) Ze
M-S HERY ST

o1e) AR B wl, AANRE T FEE W am
B EEst fFadee kst @49 gEe 514
A W v aAA S 2t 58 758 958 $8 ks
Jol F& AlAFsTE

O

O
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