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|solation of Meanogenesis Inhibitors from Cnidii Rhizoma

Yun-Kyoung Lee
College of Pharmacy, Yeungnam University, Gyongsan 712-749, Korea

ABSTRACT Gingival hyperpigmentation may cause esthetic problems and embarrassment. Especidly in patients with a
gummy smile. Melanin pigmentation is related to estiologic factor such as hormon, systemic factor, drug, smoking and
gingiva inflamation. During our search for new inhibitory components on melanogenesis from natural resources, MeOH
extracts of more than 100 higher plants were tested for the inhibitory effect on melanogenesis in cultured B-16 mouse
melanoma cell lines, and methylene chloride soluble part extract of Cnidii Rhizoma MeoH extraction was found to have
potent activity. Cnidii Rhizoma, the root of Cnidium officinale Makino (Umbédlliferag), is used for the treatment of
abdomina pain, arthralgia, headache, hypertension, intestinal colic and for menstrua disorders and uterine cramps for its
anti-blood stagnation effect. Two compounds were isolated and their chemical structures were determined as linoleic acid
methyl ester(1), 1,3-dilinoleoyl-2-stearoyl glycerol(2), on the basis of physical and spectral data.
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delhd A Z71= tyrosinasee] 443, melanocyte stim-
ulaing hormone(MSH), dopachrome conversion factor, pros
taglandin(PG), interferon(INF), &+ vitamin D,, histamine
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55 WS AW glon Bk 2}, Agelle A
7} 1-2% gfEe] Qe senkyunolide
A~M, ligustilide, butylidenephthalide, cnidilide, neocnidilide,
tetramethylpyrazine, sedanolide, [-sitosterol, ferulic acid,
fatty oil o]},
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16 mouse melanoma cell linecll A e] Wahd WA KA x|
e Fsisith. 1§ AT 18ISl e 24
tetiol Ed=de Eeldtr +2E et

Table 1. Inhibitory effects of solvent fractions of Cnidii Rhizoma
in the B-16 mouse melanoma cell lines in vitro

Inhibition ratio (%) at the concentration

Fraction of 250 pl/m
CH,C, Fr 459
EtOAC Fr 389

H,0 Fr 163

Kajic acid (25 pi/m) 838

0 Kg& MeOH=E ZF2o|A] 33] nkE F&sto, F
ZHE Hol 7t AT A7 WAER FEe] MC,
EtoAc, HOZ F% % 7 =3tk ¥zl MC, EtoAc,
H,O &2 <% B-16 mouse melanoma cell linecll A 733t
melanogenesisd Al &3 VERA MC 32 norma phase
column chromatogrphy & 4 A sle] 28 H8 5k th
2) 7171 B AleF
A FHE 242 Pharmacia®l Ultrospec 115 AF8-8}
gom, EIMS spectra= Micromass mass spectrometer
(AUTOSPEC, UK)& AR&-3tsith. 'H 3 “C-NMR spectrum
© Bruker ARX 250(250 MHz) spectrometer A}-8-841 .0
o, Y5 EFEAZE tetramethylsilang(TMS)E AHE-&E19] 7,
chemical shift vaue= part per million(ppm) ©$ = }ER
A}, TLC plae= Kie selgel 60 F(Merck) ¥ RP-18
(Watman)2- AHE-8153t}. Column chromatography-& 2774
slicagd(70-230 mesh, Merck), Sephadex LH-20(25-100 p,
Sigma), RP-18(40-63 um, Merck) 5 AH&-3IT). waiA) ek
© 2= FeCl/ethanol €9, anisaldehyde sulfuric acid AJ<d
£ AH&-3k9laL melanoma cell linesoll A o] Hepd A& ¥
7¥ehe Ado| AREE AleF 9 7]7]%= 05N hyperchloric acid,
cold ethanol/ethyl ether (3:1), IN NaOH solution, hemacy-
tometer, microcentrifuge, UV/VIS spectrophotometer, B-16
mouse melanoma cell line®] t}.
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£33, FE25S tHA] methylene chloridgMC), EtOAc, H,O
2 st 77| gk 24S dESIT o F s &
/32 12l methylene chloridez: 258 B4EZA 285 A

H

st £ EElsknh

A& 7.8cm?l columnol silica ged< 41cm %3 MC
& FEAA IS #YT dEE UE F AIREE loading
asitt. olEdoZE MCol tigk MeOHel %E O, 1, 3, 5,
7, 10, 15, 20, 30, 50, 80, 100%= 3lo] &=}H oz H&
AlA, EE(CnR I~CnR 1IV)E & Zz}el] gk B-16 mel-
anoma cell linecll A ] Webd A4 A a5 Skt
o] FollAl &igdo] gk IV EFolA AF 4.2 em®] column
o slica gel& 365cmE A, loading ¥ n-hexanedl
gk acetone®] FEE FAHOE FEAA HF IV-294
compound 1& @A} o] FIES T LE daast
Aldrich library NMR spectrum=} H| 23] off linoleic acid
methyl ester9} U =], B8k El mass spectrumel] 4] molec-
ular ion peak7t miz 29404 LRSIt wlEka] BEspA Ak
2l CH,0, <l lindleic acid methyl ester= <1, A4 33t
g2z 4ol 74k | BIFoA A Eo] 4cm <l column
dlica gd& 40cmE A$-1, n- he xang FEA1A T4
5w JEHE e AIRE loadingstith. 2§ o]
A4S n- hex anedll W3 EOACY] w28 ¢AF0E §&
A HE -1~ 198 ATk 2 F 1F 13904 com-
nd 2& dom &3l 470E data®t El mass spectrum
oA F xS Felsted compound 2= CyH,,0.80 1,3
dilinoleoyl-2-stearoyl glycerol & &<l A4 3} oh.
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1. MZo2RE 228 SgEel spectral data

1) Compound 1. linoleic acid methyl ester

'H-NMR (250 MHz, CDCI3) : 30.85 (3H, J6.7 Hz, H-
18), 1.25 (14H, ¥133Hz, H-4, 5 6, 7, 15, 16, 17), 1.59
(2H, X68Hz, H-3), 201 (4H, F62Hz, H-814), 2.24 (2H,
FE74Hz, H-2), 274 (2H, F54Hz, H-11), 346 (-OCH3),
5.25~5.40 (4H, H-9, 10, 12, 13)

BC-NMR (63MHz, CDCI3) : 81743 (C-1), 130.1 (C-
13), 130.0 (C-9), 1280 (C-10), 127.8 (C-12), 51.4 (-OCH3),
340 (C-2), 319 (C16), 295 (C-7), 294 (C-15), 29.3~29.1
(C456), 271 (C8), 27.1 (C-14), 259 (C-11), 249 (C-3),
22.6 (C-17), 14.0 (C-18)

2) Compound 2. 1,3-dilinoleoyl-2-stearoyl glycerol

'H-NMR (250 MHz, CDCI3) 00.85 (7H, J=2.25Hz,
H-18, 18", 18"), 1.25 (H-40H, J125Hz), 159 (8H, JF
6.9Hz, H-3,3",3",17"), 201 (8H, JX6.25Hz, H-8, 8",
14',14™), 2.28 (6H, JF7.32Hz, H-2,2",2"), 274 (4H, F
545Hz, H-11',11"), 4.08~4.30 (4H, glyceryl group OCH2-
13), 524~527 (1H, OCH-2), 529~538 (4H, CH-9,9" 10,
10", 12, 12", 13, 13"

BC-NMR (63MHz, CDCI3) 561732 (C-1,1™), 172.8
(C1%, 130.1 (C-13,13"), 1299 (C-9,9"), 1280 (C-10,10"),
1278 (C-12,12"), 688 (C-2), 620 (C-1,3), 341 (C-2,2"),
339 (C-2, 319 (C-16,16"), 315 (C-16"), 29.6 (C-8', 9"
10",11",12",13"), 295~294 (C-7,7',7",15,15",15"), 29.3~29.1
(C4,4" 4" 5,5 5" 6,6 6"), 271 (C-8,8"), 27.1 (C-14,
14", 255 (C-11,11"), 248 (C-3,3",3"), 226 (C-17,17"),
225 (C-17"), 14.0 (C-18, 18", 18")
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2. ¥Zo2RH a3 &2 ¥ FETY

1) Compound 1

Oil’d .2 anisddenyde-H,SO,= 71969 m Zdo=z
LigsRobeg=

H-NMR spectrume] 4= 35.25-5.401 olfinic proton signal
(multiplet), 53.6491 4 methyl eger”) 7} #2591t} Methylene
(CH,)oll 2J%t 81.23~1.282 71 AFEE UEhtes Aoz Hol
B3RS 4 4= 9t 50.859041= termina methane
(CH3)9] dgnale] &&= At

BC-NMR spectrumel] A= 8174.391 4] carbonyl carbon %
oA carboxylic acid ester’} &% 1, 3130.1, 130.0, 128.0,
127.8°14] carbon carbon double bonde] olefinic carbon
signale] BT}, 3514914 oxygenated methyl”)7} o=
=3, H-NMRoN A 33.6491 4 singlet methyl ester”]7} #
23 Foz Hol o] 3FEL caboxyl”1el methyl 7] 7}
ester®= ZgtEo] S-S & F ek 3140004 C18e®
terminal methyl 7] 7} 2= 9l t}. diphatic regionol| A& 622.5
~34.1¢] multiple signdE-2 71 methylene carbone] signa

Eo] 952 & F AU, cabon dept 90°, 135° NMR
spectrums 3 <13kt
o] data= & FHo| 2/h¥ data?} Aldrich library NMR

o

spectrum® B w3 S o linoleic acid methyl estere} U X]3}
G319 S El mass spectrumell Al molecular ion pesk”}
miz 294914 vrebgtth. kA compound 12 F&1ol] Av)E
spectral data®} H]wste] B-E3ARAI linoldic acidell methyl
717} ester® A¥E ] Ae CH,0,% linoleic acid methyl
ester= <1, A4 AT,

2) Compound 2

Oil’d 2 & anisaldehyde-H,S0,= 7Hg38S o Moz
LigsRobeg=

H-NMR spectrumol| A & 85.27-5.49 4H<] olefinic proton
signal(multiplet) 85.24~5.269 A<= 1H<] glyceryl group®l]
2]k proton signale] %%, 84.08~4.1491 & 4HY] trig-
lycerides®] &3 A<l glyceryl groupsl] <]3F proton signal
(multiplet)o] #==]AT}. 51.23~1.28¢] diphatic regiondl A&
t}<=¢](CH,) methylene proton signale] 71 Al&R 2H1 =9}
3, 30.85A41= termina methyl”](CH,)e] signae] ==t

BC-NMR spectrume]] A1 &= 8173.2 (C-1"), 172.8 (C-1',1")
oA carboxyl 7] 7} #+ZF 3L $130.1, 129.9, 128.0, 127.8¢]
4] carbon carbon double bond®] olefinic carbon signale]
##E 9t} 868.8 (C-2), 62.0 (C-1,3)°1 A& triglycerides)
glyceryl carbon signalo] #Z&= 913, 522.5~34.1 aiphatic
regione] multiple signaE-< methylene carbon signdE &
o 5= ATt 3140014 E termind methyl”) 2 #Z3131 0,
carbonS- dept90°, 135° NMR spectrum& £3] &<l s}g]t}.
o] dataE-2 Tl AVNE data?} El mass spectrumel| A &
FAES 9213514 compound 25 CgH,,0:3! 1,3-dilinoleoyl-
2-gtearoyl glycerolZ #<l1, A4 31 v},

o oF
pl =

Az Ao A4HE Wele) g Ko =

Aole] o wEls B2xa e 2dE Bystaat
A=A Qe t %
Al AMEEIDL 9lE oF 10007 Fo] AEAES e E B-
ks

screeningstTh 2 A3 H-Z2] methylene chloride &2
Al S UERo] A3AIERE Adlste] 271¢ setES
el en zHE spectrd data® A ESFY linoleic acid methyl
ester(1), 1,3-dilinoleoyl-2-stearoyl glycerol(2)® 7% 73
ST

olE 3}¢gES B-16 mouse melanoma cel linesol 4] 2]
melanin 4494 84S Kojic acidE Hlal E@aste] 24
SH}. 229 38HE £ 1,3-dilinoleoyl-2-stearoyl glycerol-&
E2 EAS Rolx ko) linoleic acid methyl ester=
Kojic acidell ®l&te] 71gt 848 vepfiic.

Table 2. Inhibitory effects of isolated compounds from Cnidii
Rhizoma on melanogenesisin B-16 mouse melanoma

cell lines
Comp. IC,, vaue
NO. Comp. name (mM)
1 linoleic acid methyl ester 76.5
2 1,3-dilinoleoyl-2-stearoyl glycerol 140.2
Control ~ Kgjic acid 300
£ 28
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