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Chemical constituents from the ethyl acetate fraction of Pholidota chinensis
pseudobulbs and their melanin inhibitory activity

LI Qin', YU Yang"*?*,  CAI Bai-xiang'**,  WANG Ju-tao"*"

(1. School of Pharmacy, Anhui University of Chinese Medicine, Hefet 230012, China; 2. Anhui Province Key Laboratory of Bioactive Natural Products,
Hefei 230012, China; 3. Functional Activity and Resource Utilization on Edible and Medicinal Fungi Joint Laboratory of Anhui Province, Hefei 230012,
China)

ABSTRACT: AIM To study the chemical constituents from the ethyl acetate fraction of Pholidota chinensis
Lindl. pseudobulbs and their melanin inhibitory activityy METHODS
carried out using silica gel, Sephadex LH-20 glucan gel, thin-layer chromatography, and semi-preparative HPLC,

The separation and purification were

then the structures of obtained compounds were identified by physicochemical properties and spectral data. The
inhibitory effect of the compounds on melanin production in B16F10 cells was detected by NaOH lysis method.
RESULTS
trimethoxybibenzyl

Ten compounds were isolated and identified as phochine olefine acid A (1), 3, 3', 5-
(2), 3, 3, (3), coeloginin (4), (5),
(6), 3, 3'-dihydroxy-5-methoxystilbene ( 7 ), 3, 4'-dihydroxy-2", 3’, 5-
trimethoxystilbene ( 8), 3-hydroxy-5-methoxystilbene (9), 4, 7-dihydroxy-2, 3, 6- trimethoxyphenanthrene

5-trimethoxybibenzyl ochrolide

pholidotophenanthrene

(10). After the treatment with compounds 2-10, the melanin content in B16F10 cells ranged from ( 66. 82+
0.93)% to (134.00+3.16)%. CONCLUSION Compound 1 is a new olefine acid, 2—10 are stilbenoids, 4-5
are isolated from Pholidota genus for the first time. Compounds 2—-3 can significantly inhibite melanin synthesis in
B16F10 cells, while 5-10 display inhibitory activity comparable to that of the positive control drug, arbutin.

KEY WORDS: Pholidota chinensis Lindl.; pseudobulbs; ethyl acetate fraction; chemical constituents; isolation

and identification ; stilbenoids; melanin inhibitory activity

LBk Pholidota chinensis Lindl. A 22 R4 li#k
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fe, PR, £E . BESERY . B, 52
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R AR SR, A Bk T2 i 4y e
P 0 2R AR BT AT SEANAE S8 00 . AR E
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R SR ALHEA T4 B 2lif, U HJR B 2= sy,
S5 AN U SR e L G aitl, JfiE—
A3 1A A A AR R PP XS 8 2R A il a3
PR, WSO R, DI Ak isE—4
852

IR &y e T

1

1.1 #H# AEET 2023 4 10 HREH ZHA &
TSR AN, MR EAREEE H A
RE N ZE B E ALY A B Pholidota chinensis
Lindl. AyfRI%2E

1.2 ALE AV III 600 #% R I 4R 9% 3% 1 (il
Bruke 28 ) 5 >f il £ & A0 A €435 { (HPLC)
(REG O ARARAF); ABI35-S HLF XK
(THsrz—, &L HEEE-SER 2 /A F]); Waters
1525 S B R BOR AR (8354 . XBridge Cq 347 ) (435
B (4.6 mmx250 mm, 5 pm) . #il &AL (20
mmx250 mm, 5 um) (FEE Waters A H]) ; KQ2200
T P Ve A (R TR R AR A BR A A
SpectraMax i3X ZIHEMIFRY (32 Bio-Tek /AF]) ;
LX-165T2R il 25 .0 Bl (/R A F]) 5 SW-CJ-
2FD M TAES (RNEL IS A IRAF) 5 Zeqr-
1150 —AAERRAEMIESFRAR (IR A I 2 il i
AFRAT) . Sephadex LH-20 #j R EEEE (3£ GE
Healthhcare 23 7 ) ; GF,q, 3 2 i K AL (100 mm x
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100 mm) (7 SEFEATAHRAH)

1.3 @miekEA /UK R O ZE MR BI6F10
YMifitl, RPMI-1640 JEAafid5 574 (Hit*5 WHB824U191) |
PBS ZErhifi (41t WHB825N211) (I Mk #e 4= fr
B HE AR H); DMEM & 885 35 38 (it 5
319005237) [ #ERFFAEVEAR (Fnt) ARAH];
A4 MG (415 BC20240202, FF 5 AR fi A M d R
HIRAF); ZHIE (HE5 34824985V) | ik
B AL (415 01425004C)) (dbmt 2 ZMI R A
FRAT) ; RERFT (LS K621084) ., «MSH (L5
K372809) [WLEH (J7M) AWEHGARAF];
CCK-8 X7 & [ #5 HYS5060606036, Hiit 4= ¥Rl
(R ABRAF], NaOH (#t5 1310732, K
AR RH)) s WEE, O (Eikal, %
EZEE CHRBHE A .

2 REENE

BUA IR 525 8. 0 kg, THRJGMRE, JIAH
i, YRR3R, WURMRYR SR BB R )R
B, BHEERBRCRORELZFR 3 K, ML
BRI E . MO CERHAIR B2 411 g, Eid
REREAE (sl A = T E-H1 B 100 : 0~0 ¢ 100)
orEs, MR @3 (TLC) iR, & IR R 4
gy, WAAEE 9 S (A,

Hir A (10.5 g) P ERAMEER T, L
FEE-7K (50 : 50~100 : 0) BREEBEML, 4 TLC K
WA I, 154 10 &~ 44 (Fr. Al ~ Fr. A10),
Fr. A4 2% Sephadex LH-20 #& WA 4055, LLH B
Wi, 15 8 N4H4r (Fr. A4.1~Fr.A4.8), Fr.A4.3
241458 HPLC (W 3hHl ZJ-0. 1% R 65 = 35~
80 : 20, FMIPEE: 200, 270 nm) 43ES, HEMLE
Y2 (1.9 mg, t,=34.0 min),

M B (12.8 g) S RGOSR, L
FIEE-7K (20 : 80~100 : 0) BREEBEML, 4 TLC K
HAEIE, 16 MWHSr (Fr. Bl ~Fr. B16), 44y
Fr. B8 £& Sephadex LH-20 #¢ i #4325, DA H Rk
i, 74 6 A~4H4> (Fr.B8.1~Fr.B8.6), Fr.BS8.6
241458 HPLC (W hHl Z -0, 1% FRR 55 : 45~
70 : 30, WK 200, 260 nm) 435, B3MLE
P10 (2.5 mg, t,=13.1 min) , 414} Fr. B12 23]
T HPLC (WihAH ZHE-0. 1% H R 65 : 35~80 :
20, K 210, 300 nm) 43, SELEY 9
(3.2 mg, t,=17.5 min),

HrD (170.9 g) DL 100~200 H ke #4154
FE, SRERHE (WEhAH A WEE-2 R B, 100 -

0~0:100) 4r&, TLC K5 &I E4 5, &
ZA8F] 9 NS (Fr. DI ~Fr.D9) ., ZH4% Fr. D6
(14.3 g) @ R A0 35 FE 40 55, DL H EE-K
(30 : 70~100 = 0) BREVEML, 2 TLC K& If,
521 NTWHS (Fr.D6.1 ~ Fr.D6.21), 4H 4
Fr. D6. 6 % Sephadex LH-20 #EEAES 2, LW EEVE
Wi, 5 9 N4 4 (Fr.D6.6.1 ~ Fr.D6.6.9 ),
Fr. D6. 6.5 234l % %1 HPLC (i 8h A0 2 J-0. 1% HI
iz, 20 : 80~35 : 65, Kk 220, 270 nm) 43
B, BEkAW 1 (1.8 mg, 1,=23.0 min), ZH4
Fr. D6. 12 %¢ Sephadex LH-20 B¢ H 4> 85, L)z
Ve, 5 8 AN44) (Fr.D6.12.1~Fr. D6.12.8),
Fr. D6. 12. 5 28145 HPLC (VR 8hAH 2 85-0. 1% H
fiz 35 : 65~50 : 50, KpilJ% K 220, 260 nm) 43
B, BEkaY 5 (3.3 mg, 1,=23.9 min) 13
(15.0 mg, £, =32.0 min); Fr. D6.12.8 245 7!
HPLC (¥ 3h4H 2 H5-0. 1% F R 45 : 55~ 60 : 40,
K+ 210, 270 nm) 505, BEMEEYI6 (2.1
mg, ;=29.9 min), 415 Fr. D6. 18 £ 45 b i,
PR EEE 445, 4l 4 & HPLC (Wahiti &
5-0. 1% 2 65 : 35~80 : 20, HlykK 200, 250
nm) SE, SELSY 4 (10.0 mg, 1, = 16.0
min) , 2143 Fr. D6. 14 £ Sephadex LH-20 #5453
B LA B R, 15 8 N4 (Fr.D6.14.1 ~
Fr. D6. 14.8), Fr.D6.14.7 il Fr. D6. 14. 8 257 %
B HPLC (ishAHZHE-0. 1% HIFR 45 : 55~55 = 45,
Rl 220, 300 nm) 43, Sl EEEY 7
(20.0 mg, t;,=18.0 min) A8 (1.6 mg, #,=25.0
min) . AWFFEH, il A HPLC (KU 3k 8
mL/min .
3 £HETE
ka1, EEmRYy (i), [ol) (c=
1.0, CH,OH) , H.&/r#FiiE (ESI-HRMS) &R
b EWIHE T B TN m/z; 363.108 14 [M-H]~
(HIB{H 363.107 99), 454 H"C-NMR FI DEPT i
Bl M F 3N € Hyy 04, 76 HH-NMR (600
MHz, CD,OD) % (£ 1) ¥, FEHERXES—4
ABX A& FES 8. 7.56 (1H, dd, J=8.2,
2.0 Hz), 7.52 (1H, d, J=2.0 Hz) . 6.85 (1H,
d, J=8.2 Hz), 2 MHAREA(FS 5. 3.90 (3H,
s). 3.65 (3H, s), 2 NIEHESA(ES S, 2.67
(2H, m), 2.60 (2H, m)., “C-NMR FI DEPT
(150 MHz, CD,0D) j&&x, ZEWH 18 ik
5, Hh i 1 NMEEE A m G S (6.
853
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198.0), 3 i EHEMKES (5. 173.0, 172.9,
172.8), 8 M im w5 5 (5. 152.1, 147.6,
139.2, 138.9, 129.0, 123.8, 114.4, 110.4), 2
ANHEEERES (8. 55.0, 50.8), 2 ANHIJERR{E
5 (8: 24.8, 7.0), 2 MW HEKME S (6.
31.2, 18.6), H'H-'H COSY 454 HSQC i ]
W, IS AR H3'-HA ARG, R HAEAE C3'-
C4'BYZER F BE, 454 H HMBC 5] LIEEF] 6.
2.53 (H-8"). 6.85 (H-3') 5 81.4 (C-5') ##H
X, LAMs. 7.56 (H-4'), 7.52 (H-6') 5 198.0
(C-7") A, B A bt FH JE 1) 0k I 3% #E 2R 30
B C-5'f I, PR S: 7.52 (H-6"), 3.90 (2'-
OCH,) 5 147.6 (C-2") #3&, 0] LI#h&ERKH I

FHAESTE C-2' B, 72 H-"H COSY ik Al L)
B

WEEH] 2 4N H FE A H2-H3 M6, RIHHAA C2-
C3 25t , 7EH HMBC i AT LIE S 6. 2.67 (H-
4) 5 173.0 (C-6) /138.9 (C-2) /172.9 (C-
3a), 2.60 (H-5) 5 139.2 (C-2), 1.94 (2-
CH,) 5139.2 (C-3) /172.8 (C-1) #H3&, W[
FE MR I FEABEAZ T T 25 44 Dy 2- P BE-3- PP Ak k-
2, 3M-C R, A G H BTSRRI, RHY
JElRE L R AR E , B LRME S EIETE A1
WFm A, WK1, 25, BEAatkawm
ROESY % (5-CH, 5 H-3 ZaIMI%) #EkE&y
Hrd, SRR Z B, BAH LA YR S AR
A, 2 SCI-Finder 5 R, #HELEWH 114>
BIEIREA G, AR A,

o

ol

5 151 —_
. OH 4< > on 'BHCOSY

¥ >~ © ky‘/‘\_/ HMBC H-—»C

O P ROESY  <-->

A

1 HEW1IMEH (A) RXE'H-'H COSY, HMBC HH% (B)
Fig. 1 Chemical structure (A) and key 'H-"H COSY, HMBC correlations (B) of compound 1

®1 &% 1H'HNMR 1" C-NMR # & (600/150
MHz, CD,0D)

Tab.1 'H-NMR and “"C-NMR data for compound 1
(600/150 MHz, CD,0D)
{jﬁ 5]‘[ 5(:
1 — 172. 8
2 — 138.9
3 — 139.2
3a — 172.9
4 2.67(m) 18.6
5 2.60(m) 31.2
6 — 173.0
1’ — 152.1
2! — 147.6
3 6.85(d, J=8.2 Hz) 114. 4
4 7.56(dd, J=8.2. 2.0 Hz) 123.8
5’ — 129.0
6 7.52(d, J=2.0 Hz) 110. 4
7' — 198.0
8’ 2.53(s) 24.8
2-CH, 1.94(s) 7.0
3a-0OCH; 3.65(s) 50.8
2'-0CH, 3.90(s) 55.0

fE&W 2, EEMRY, ESI-MS m/z: 273.1
[M+H]",'"H-NMR (600 MHz, CDCl,) §: 7.21
(1H, t, J=8.1 Hz, H-5'), 6.81 (1H, d, J=
7.5 Hz, H-6"), 6.76 (2H, d, J=7.1 Hz, H-2',
4"y, 6.36 (2H, d, J=12.2 Hz, H-2, H-6),
854

6.33 (1H, t, J=2.3 Hz, H-4), 3.80 (3H, s,
3'-0CH,), 3.78 (6H, s, 3, 5-OCH,), 2.91 ~
2.86 (4H, m, H-7, 7');"” C-NMR (150 MHz,
CDCL,) 6: 144.3 (C-1), 106.6 (C-2), 160.9
(C-3), 98.1 (C-4), 160.9 (C-5), 106.6 (C-
6), 38.2 (C-7), 143.5 (C-1'), 114.3 (C-2"),
159.8 ( C-3'), 129.4 (C-4'), 121.0 ( C-5'),
111.4 (C-6'), 37.9 (C-7'), 55.4 (3-OCH,),
55.4 (5-0OCH,), 55.3 (3'-OCH,) . VA bJidsidi
Socwk [11] #HaERA -3, ezt s&Yh
3, 37, 5-=HUERLECE,

k&Y 3. B O KK, ESI-MS m/z; 245.1
[M+H ]*."H-NMR (600 MHz, CD,OD) &: 7.05
(1H, t, J=7.8 Hz, H-5'), 6.64 (1H, d, J=
7.6 Hz, H-4"), 6.62 ( 1H, s, H-2'), 6.59
(1H, d, J=17.9 Hz, H6'), 6.24 (1H, s, H-
2), 6.22 (1H, s, H-6), 6.18 (1H, d, J=2.3
Hz, H-4), 3.69 (3H, dd, J=4.5, 1.9 Hz, 5-
OCH,), 2.76 (4H, h, J=6.7 Hz, H-7, 7');
BC-NMR (150 MHz, CD,0D) &: 145.5 (C-1),
106.5 (C-2), 159.3 (C-3), 99.9 (C-4), 162.2
(C-5), 109.0 (C-6), 39.2 (C-7), 144.7 (C-
1), 113.7 (C-2"), 158.3 (C-3'), 116.3 (C-
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4"y, 130.2 (C-5'), 120.8 (C-6"), 38.8 (C-
7'), 55.5 (5-OCH,) ., DALy 550k [12]
RIEFA B, BEEZIEY N3, 3- R HE-5-
CIE=E 9SS

a4, B 6455, ESI-MS m/z: 315.0
[M+H]*,'H-NMR (600 MHz, DMSO-d,) §: 6.65
(1H, s, H-8), 6.59 (1H, s, H-6), 3.96 (3H,
s, 1-OCH, ), 3.8 (3H, s, 2-OCH,), 2.93
(2H, t, J=7.7 Hz, H-9), 2.86 (2H, t, J=7.9
Hz, H-10);" C-NMR ( 150 MHz, DMSO-d,) §&:
157.1 (C-1), 38.4 (C-2), 150.3 (C-3), 99.9
(C-4), 153.6 (C-5), 100.5 (C-6), 159.5 (C-
7), 112.1 (C-8), 26.1 (C-9), 19.7 (C-10),
115.0 (C-4a), 106.8 (C-4b), 127.8 (C-8a),
136.8 ( C-10a), 60.9 ( 1-OCH, ), 60.5 ( 2-
OCH,), 164.6 (-OCOAr-), VA L3354 55 Sk
[(13] i A -5, MEEZzhEYH
coeloginin,,

k&Y 5. ¥ O H K, ESI-MS m/z: 313.0
[M+H]",'"H-NMR (600 MHz, DMSO-d,) &: 7.90
(1H, d, J=9.0 Hz, H-10), 7.66 (1H, d, J=
9.1 Hz, H-9), 7.16 (1H, s, H-8), 7.01 (1H,
s, H6), 4.18 (3H, s, 1-OCH;), 3.93 (3H,
s, 2-OCH,);"” C-NMR (150 MHz, DMSO-d,) §:
158.2 (C-1), 138.2 (C-2), 150.8 (C-3), 97.8
(C-4), 154.7 (C-5), 102.0 (C-6), 158.2 (C-
7), 107.5 (C-8), 123.0 (C-9), 121.3 (C-10),
114.4 (C-4a), 106.6 (C-4b), 124.7 (C-8a),
132.7 ( C-10a ), 61.7 ( 1-OCH, ), 60.9 ( 2-
OCH,), 164.3 (-OCOAr-), LA 3850 5 Sk
[14] #EBERA K, BEEZEEYN ochrolide,

L&Y 6. M OK A, ESI-MS m/z; 257.0
[M+H]",'"H-NMR (600 MHz, CD,0D) & 6.97
(1H, s, H-3), 6.67 (1H, d, J=1.4 Hz, H-6),
6.58 (1H, d, J=1.4 Hz, H-8), 3.90 (3H, s,
2-OCH, ), 3.16 (4H, d, J = 3.8 Hz, H-9,
10) ;" C-NMR (150 MHz, CD,0D) §: 141.8 (C-
1), 149.4 (C-2), 96.3 (C-3), 148.8 (C-4),
156.8 (C-5), 97.7 (C-6), 159.3 (C-7), 109.8
(C-8), 26.8 (C-9), 23.3 (C-10), 118.5 (C-
4a), 118.1 (C-4b), 130.6 (C-8a), 113.6 (C-
10a), 57.6 (2-OCH;)., DL b i i Bodls 5 Sk
[15] i HeA -3, Sz EG%Hh Al
HEFE

&Y 7. OB K, ESI-MS m/z: 243.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 7.15
(1H, t, J=7.8 Hz, H-5'), 7.00 (1H, s, H-
6), 6.99 (1H, s, H-4'), 6.95 (1H, t, J=2.0
Hz, H-2'), 6.68 (1H, dd, J=8.0, 2.4 Hz, H-
7,7, 6.59 (1H, s, H-2), 6.58 (1H, s, H-
6), 6.28 (1H, t, J=2.3 Hz, H-4), 3.78 (3H,
s, 5-OCH,);"” C-NMR (150 MHz, CD,0D) &:

140.1 (C-1), 107.0 (C-2), 159.8 ( C-3),
101.9 (C-4), 162.6 (C-5), 104.7 (C-6),
129.7 (C-7), 140.8 (C-1'), 113.9 (C-2"),
158.8 (C-3"), 115.8 (C4'), 130.6 (C-5'),

119.3 (C-6'), 129.9 (C-7'), 55.7 (5-OCH,),
DL EPEE SR S ok [16] ME A2, fk
SEZAE YR 3, 3 - RE-S-HEE RO,
a8, ZikE Ry, ESI-MS m/z: 303.1
[M+H]",'H-NMR (600 MHz, CD,0D) &; 7.24
(1H, d, J=5.1 Hz, H-7'), 7.22 (1H, d, J=
1.9 Hz, H-6'), 6.90 (1H, d, J=16.4 Hz, H-
7), 6.63 (1H, d, J = 8.6 Hz, H-5'), 6.57
(1H, d, J=2.3 Hz, H-2), 6.54 (1H, d, J=
2.4 Hz, H-6), 6.26 (1H, d, J=2.1 Hz, H-4),
3.86 (3H, s, 2', 3'-OCH,), 3.77 (3H, s, 5-
OCH,) ;" C-NMR (150 MHz, CD,0D) &: 141.5
(C-1), 106.5 (C-2), 159.7 (C-3), 101.4 (C-
4), 162.5 (C-5), 104.7 (C-6), 128.3 (C-7),

124.1 (C-1'), 153.0 (C=2'), 142.2 (C-3"),
152.1 (C4'), 113.2 (C5'), 122.2 (C-6'),
124.1 ( C-7"), 55.6 (5-OCH,), 6l.6 (2'-

OCH,), 61.1 (3'-OCH,) ., Vi I 1% i 5 ik
[17] RERA—F, SEEzaWh 3, 47 -
TRIED 3 SSEHEIE TR,

REW 9. ArEERY), ESI-MS m/z; 227.1
[M+H]*,'H-NMR (600 MHz, CD,0OD) &: 7.48
(2H, d, J=6.5 Hz, H-2', 6'), 7.30 (2H, t,
J=7.0 Hz, H-3', 5"), 7.22~7.19 (3H, m, H-
4', 7,7, 7.03 (1H, q, J=16.3 Hz, H-2),
6.31 (1H, d, J=2.1 Hz, H-4), 3.75 (3H, s,
5-0CH,) ; "C-NMR (150 MHz, CD,0D) §&: 140.8
(C-1), 104.8 (C-2), 159.7 (C-3), 101.9 (C-
4), 162.5 (C-5), 107.0 (C-6), 129.6 (C-7),
138.6 (C-1'), 127.5 (C-2'), 129.8 ( C-3"),
128.6 (C-4'), 129.8 (C-5'), 127.5 (C-6"),
129.6 (C-7'), 55.6 (5-OCH,) ., VL Lg%t s

855
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SCHR (18] RiEHA 3, BEE AW N 3-
FREE-5- WA R O

fb& Y 10. B O R K, ESI-MS m/z: 301.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §&: 9.00
(1H, s, H-5), 7.41 (1H, d, J=8.7 Hz, H-9),
7.35 (1H, d, J=8.7 Hz, H-10), 7.17 (1H, s,
H-8), 7.05 (1H, s, H-1), 4.04 (3H, s, 6-
OCH,), 4.01 (3H, s, 3-OCH,), 3.98 (3H, s,
2-OCH;) ;"C-NMR (150 MHz, CD,0D) §: 110.0
(C-1), 152.5 (C-2), 143.0 (C-3), 150.2 (C-
4), 108.5 (C-5), 149.2 (C-6), 146.5 (C-7),
112.9 (C-8), 126.8 (C9), 125.5 (C-10),
119.1 (C-4a), 125.1 (C-4b), 128.8 (C-8a),
131.1 ( C-10a), 60.7 ( 2-OCH, ), 61.5 ( 3-
OCH,), 56.2 (6-OCH,). LA b3 3% o dfs 5 SCiik
[19] #EEA -, BECLEY N4, 7-—
B2 3, 6-=HEHIE,
4 EaIMEIEEAR
4.1 Aubst BIGF10 Z & 2B ampmey &% R
FI CCK-8 32 Ky Ak 4 9 %o 40 i 1) 25 0 %
B16F10 ZH4F0 T 96 fLtk, 37 C . 5% CO, &
TWFE 24 h, SAUMA S ARG E R (50 wmol/L)
EEFREEAS 100 wL, T F 24 h, BALIA 10 pL
CCK-8 VA1, AN BT 1.5 h, HIEEIRYL
F 450 nm PERALM ECHE (OD), WEITLLY
AEPRIXTIRAL . TCAE A A4, A E 3 T
TS, THE MM g, AXCh MRS =
100% , 5 ER, fFEZRKET, RAEGY1
Sk, BI6F10 435 /1 5 %t AL A Y, k&9
2~10 X} B16F10 £ il JC I 35 20 i 75 1
4.2 bt BIOFI0 Z & Fmmiey L& 54
FHHm R NaOH 2% 52 B16F10 26
RIEMMEAN R AR S &, K BI6F10 405 T
6 fLAH, AL 2 mL, 37 C. 5% CO, ¥F 24 h,
SRR, KA s A, B4 (100
nmol/L o-MSH) | FHPEZ54H (100 nmol/L o-MSH +
500 pg/mL AESR ). Azh4l (100 nmol/L a-
MSH+50 wmol/L fL-G#)), £ 44 T AH N ) & 24
Y, kEEEE 72 h, AHMIH PBS WWVE 2 K, R
EETEAL, 900 r/min &0 4 min J5 3% LN A 400
pL & 10% — I EETE Y 1 mol/L NaOH ¥AWK, ZLf#
Yife, 80 CHWFE 1 h, FHEFF 96 fLARP, AL
100 pL, £ 405 nm AWM E OD i, DAz A4
856

R LR AN N R R AR & i, R

B3 AATSES, BORANSEITAE AR A

FAHRT 5 = OD sy /OD sy X 100% , F 26 2 ]

M, A 2~ 3 B A MRS VRS T B A R

GRERH, 5. 7~ 10 (Y0 IS M AR SR A Y,

117 4 16 YA T35 P AR X 45055

x2 WAW2~103 BIFI0 AN BEAESENF M
(xxs, n=3)

Tab.2 Effects of compounds 2—10 on intracellular melanin
content in B16F10 cells (x+s, n=3)

45 BOREE/% 20 51 BOREE/%
XfHRZH 101.3+1. 46 5 93.59+3.83
AL 150. 00+7. 55* 6 134. 00+3. 16 **

P25 20 95.63+3. 15 7 88.86+6.17 ™
2 76.70+6. 84 ** 8 93.80+9.22 ™
3 66. 82+0. 93 ** 9 96. 27+6. 60 **
4 103. 10+8. 35 ** 10 88.25+4, 58

. SRR, ¥ P<0. 01; SRR, ™ P<0.01,
5 g

A AR 85 25 1 212 £ BRFRA
STEIFE AR 10 MEA Y, EEMSEHIEE R
By, HA b aY 1 G, ha
Y 4~5 e WAk E Y oy 245 8], JfH
TSN S B0 5T 43 B P AR AL & I % B16F10
MR AR AN MEIEN, g5 ER, e
2~10 ¥R A W R BE g3l vE L, Hd e &9
2.3, 7, 8, 10 ByAMENEPESAOL T BRAE X RRZY

ARG R, BRE (2~3) (LEYERHR
R E R ARSI, HILZT, RO
% (7~9) ML (5. 10) LEYWEARBEA —
EEEM:, (HERIEY 2~3 5, ME R 55
TRMEZ, JORBCRES I R R G B W
PR ERMRAEN, MG ®2~3, 3, 3'fi
() S R O R I, PR SR M
Vi I 2 B AT REAE S R G PR rh R ¥ — A EH
Y 8 IETEIR T 9, $ORTERMMZ NI E G AFR
FATRe A A TR E AR, X 50k [21-22]
TR IE IR R E REAT (L) ARIE 2L

ZE LR, AT Al b o g S e 15 2 45
WZFER TR, FrRibdans T HMH B A RAE
IAIROC R, B B RS AE . DR 2RE5 M )
K3, 3 I A R AT BB A RS PR Y
KHEGERRAAE, TR, tkEW2~31EN
A AREERSE T o, ER R T2 IR A
WF5E,
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