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Inhibitory Effect of Extract of Chelidonii Harba on Sebum Synthesis

Doo Ho Choi, Si Jun Park, Ho Min Kim, Seong Taek No, Il Soo Yoo,
Yeun Ja Mun, Kyu Sang Lim?, Won Hong Woo*

Department of Herbal Resources, Professional Graduate School of Oriental Medicine,
1. Department of Bio & Applied Chemistry, Iksan National College,
2! Department of Ophthalmology Otolaryngology and Dermatology, College of Oriental Medicine, Wonkwang University

Sebum is secreted due to the effect of androgen, which staris to be secreted at puberty. Androgens have
profound effects on the physiology of the sebaceous gland. Using the human sebocyte cell line SZ95, we investigated
the inhibitory effect of Chelidonii Harba (CH) on the subum production. Our results showed that numerous cytoplasmic
lipid droplets were examined by Oil red staining and lipid droplets were increased markedly by testosterone. Cell
viability was dose-dependently decreased by CH as compared with untreated cells, while total lipid content and
cholesterol slightly were increased by CH. Testosterone significantly stimulated the synthesis of total lipid and the
synthesis of specific sebaceous fipids such as cholesterol and triglyceride. Combined treatment with CH and
testosterone resulted in a lower lipid synthesis than with testosterone alone. Especially cholesteol content was reduced
by combined treatment with CH and testosterone. These results indicate that CH inhibits the testosterone-induced lipid
synthesis in SZ95 cells and acts antagonistically to androgen at the cellular level.
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A = A9 A3 Arls FE P EEQ] OFE 24 (androgen)

| 9l3) &%, o] & dihydrotestostroneT} testostrone B2 I

L,

WSS Chelidonii Harbaye Y& EER)O) £t T} A BEE E7RIFNL, AAEZAT BRIEZHES J)A] 202 o
W AEQl 71 EBE W B4 ZRRIEY £ E B, A6 Aot ARE7] 0% dihydrotestostrone(DHT) 3 testostrone &2
S(HEME), ~ET0I(EERS), Ad(km 59 Fs0] Yo AR g A=F610] BlX] 281 AFE35H, o =8 (acne)olLt A2
HASE(EERE), SRIBS(THER), 22FE), $E50KE), A ) =L (seborretic dermatitis)S SUIEHI Y YA Qo). sl
o<~ (hK), MU (EHM) 9 BEE ASsH A0 /M CIMH QR ISt AEZHT FOIEZHEL A9 BulE

AAxsle] otER] T FH atopic dermatitis), &4 T 5 (contact
dermatitis), 01814 (ichthyosis) 5 Qurslcll Ueid Joid.
o] het e d72 & 879 4 592 wizA

) B9 7E wRIE] 289 o}ww
= oF Wik 7 FE Q) 3]X|4(sebaceous gland)o] U
on, F2 a3} e, s, Ao, s, B Sol B

] 1= B

o] EAgt IAM S B £718 31X (sebum)E EH|5H=

AEd (holocrine gland) O & 120 ¢F 2 eFT 71 BErEn,
HEE FE glyceride, free fatty acid, wax ester, squalene,
cholesteryl ester, cholesterol 22 QA Y.
¥ AR ST, HE AR HES AFHEE SIS EeiEk
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A Zol St AZZHERE, 7 72 AAYLY 380
7H QICHL B Biich wi2Ag) JEo ¥ A7z 7 50
B Ajo] chelidonine, protopine, chelierythrin & 27&9]
alkaloid®} flavonoid 0] Qlom, tH Q) A AIEOE BH
e, R SEUEZ0] Utk B Siich v
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o9 w2 A8lollA A1k B sXAAES EAE Ad
MEZRE 0|81 WEAY anti-androgenic FIE EABICE

2 A8 A& WZR| (Chelidonii Harba)y= A& Aok
oA T8k BAsk AREsiion, dguista SHolskE
HBSIHA] ALS3IA

—% ]%8}04 03]»]-0]- et Tk B“éxﬂ ZEZB-S rotary evaporator

Z 70 &3l 1478 g($EE : 1478%)Q) HERE FEEE Ao
CAEE ARsigch wEAl HEEREE AlET dimethyl

sulfoxide(DMSO, Sigma Chemical Co., USA)oll 503 A3,

3. A ERiF

Azl F A M EZEF (human  immortalized sebocytes)Q]
SZ95AH| Z = CO, BiQE71(37°C, 5% COo)ollA 10% fe;cal bovine
serum(FBS, Gibco BRL Co)o] HIIg
medium(Biochrom Ag Co. Germany) \ﬂHiI ol BRI F5IE L 724817

F712 wiag wAstod FACE

sebocyte  basal

4. MzH _%(cell viability) &%

HEMEES Mosmann®] SO 2 SHFIATE SZ954]
TE 24well plateo]] 3x10* 744 BEFFLIL 48A]17HECE iG]
BIRY & BIFXN FEES HE W8l 3Y e 5
HHQESISIT). Higfo] Tyt & 24|7HEQK37T) 0.05% MTTEA 2
2 AESIL 45d9g AAGKICE Formazan AHES 1md
0] & 540nm0)] T}ENolA] ELISA

=

P
>v
0;:

A 2
BT
Fai=t

5. Oil Red Q34
SZ95M) EZ chamber slide(Nunc Co.)oll EF3|L 48217 &
WZA ZEES sTHE ARk 59 St uieBIErt Wik
o] Evt 5% Oil red £H(Sigma Co)2F ¥4
8ae Alsinct 3& owa
Harris hematoxylin Q3ABBHL glycerin jeliy 2 &
nd o0& Sz95 AE U A4 (Lipid droplet)=

oﬂHU

=1
e

propylene glycol

6. A& (lipid)d] & &3

SZ95MZE 10 cm dish(Nunc Co.)oll 1x10704] BFEHI
48217} Y3 A7 B AIEE AEiskd 59 S sttt
5795 Z2) R = (lipid)S Folch-Lees Z§-§ ol whet FETIN
Bloko] &t SZOBHEE 475l 22ulE E45HL Protein

assay kit® THHZS AESIT) Cholroform:Methanol(2:1) &

Hrlsled Aae 864171 & A48 (2000rpm, 15&)5}

BIERE FEl BAN2 gas)E SETIL
20Col BB, Eioll 51 T Aol ARSI
(total lipid)2 sulfo-phospho-vanillin EHYHE o8t XA
EFBAHZA ALY, AR)OFE ZHBINCE HA HSOE 413}
KI5l keton bodyE &6k 02 phospho-vanillin A]2ES
2 2RiAA 540 nmofAl ESA319c)  CholesterolS  total
cholesterol kit(AM 202-K, ORIAJQIFEASAHWE A185led 500
nmollA EFFIU I, triglyceride triglycerides kit(GPO-PAP,
HEA TS ANE ol&3Ho] 546 nmoflA] FFBIA

. §X]X1

it

~

EA8kE

A8 A= mean:SDE FAIBIGCE ZF & 119 BAF 7

HiL
i

9ol tidt AEE one-way ANOVA testE 0|83} p-value
2 Falo] S94e AS3IMCE patol 0.01 ol5kel AL /8
& Igsiitt

2 3

1. Al ZMEE(cell viability)
MEZR FEES 125, 25 50 pg/mt SEE ATIT tha 3¢

3 52 WSt & MENESS SEIC 59 AEY B
528, 867, HISKE WA ST} SRkl w}a} H]E*”ZEEOI

IG5 ckFig. 1). 29

]’_’l
%é‘ Az I AlTolA HlitJ S %7& Qiﬁ%ﬁ.‘%\/,
SEjalE wals LERIR SQIrhFig. 2).
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Fig. 1. Effect of CH on cell viability of SZ95 cell. Celis were plated at
3x10° cells/well and incubated in media containing 125 we/ml 10 50 wg/ml of CH
for 3, 5 days. Cell viability was measured by MTT assay as described in Materials
and Methods. Data are mean = SD of three experiments performed in triplicate.

501 SO} HjQKSH & =} =)
1554 mg/me0OIA O, WEA} 1258} 25 g/ mb SEOIA Z42p 2,034
o 140 BE E7KBITHFig: 3.

224 ng/mlE HETN BI5kKA
z |8t (lipid droplets)) HEE
AEs 41, 5295*%]::5 uloia] B Aakizo] BEEAL, W
2R 25 g/l ST AYAFEQ 427} thETol HISkH S7}

- 1562 -



BEX 229 A48 AFEH

319120 (Fig. 4), ol= A ZQ] 5719 72 ZECE VEKIT

wolk XAQ HEo nXes ggE B4 {slo
cholesterol®] H3IE FARSE 231, thATY cholesterol2 0.53
mg/miS3 Om, WA 1259} 25 pg/mé SLONA 242t 0.713) 0.69
mg/mE thETo] BI5kT cholesterolo] RQ&HH S7VsI9th
(Fig. 5). SZ95AH| 9] triglyceride W38 ZRAFSH 23}, 29
triglyceride= 0.59 mg/m¢S] O, W=A) 12,59} 25 pg/mb =50l
A 242} 0.659) 0.63 mg/mE AT HIBk triglyceride®] @F
o] okt EURSIE e, ade IQICHFig. 5).

contiol

Eoi. - TE*GH
Fig. 2. Light microscopical observation of SZ95 cells after
treatment with CH. Cells were incubated with CH for 5 days and

photographed with phase contrast inverted microscope. CH 25, Chelidonii Harba
25 wg/ml; TE, testosterone 10-6M. (x200)
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Fig. 3. Effect of CH on total lipid content. Cells were plated at 1x10°
cells/well and incubated in media containing 125 wg/ml to 25 we/ml of CH for
5 days. Total lipid content was assessed as described in Materials and Methods.
Data are means t SD. of three experiments performed in triplicate. *p<0.01
compared with control group.

3. Testosterone &= SFIE M ZollA Wiz NAeH oA g

Androgenoll &3l 7]50] ERIE SZBAMES X EEH]
X WEA FE2E9 Jga B4 {8t 58 50 AR
9} testosteroneCF HEAEIS F £X29 42 FHFIICE
SZ95M| L] EXZ 1554 mg/mlS O™, testosterone X2
31.67 mg/mE THET-Q oF 20] T E7I5IRCHFig. 6). 2Lt
testosteroned} WAZA] 125 W= 25 pg/miQ] HE X Fold]=
Z¥z} 20.973/} 20.18 mg/méZ testosterone T+ XZ)Fo) H]EIN
EAEY o] dA3] ZAmACHFig. 6).

TS Al ZEW X2k (lipid droplets)] iglE W& A1,
testosterone X2} F2F SZ95H) o] HIG] R draZol &£7161
S AL(Fig. 4 & 7), BFH testosteroned} W] W& A ZolAis
testosterone THY A 2ol BIGI AEU A4 E Q] 2271 &
S Zaskick(Fg, 7).

2 ¥

Fig. 4. Effect of CH on cytoplasmic lipid droplets formation. $795 cells
were treated with CH for 5 days. Cytoplasmic lipid droplets (arrow) were stained
with Qil Red dye as described in Materials and Methods. CH 25, Chelidonii Harba
25 wg/ul. (x400)
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Fig. 5. Effects of CH on cholesterole and triglyceride contents. Cells
were plated at 1x10° cells/well and incubated in media containing 125 we/ml to
25 wg/ml of CH for 5 days. Cholesterol and triglyceride contents were assessed
as described in Materials and Methods. Data are means * SD. of three
experiments performed in triplicate. *p<0.01 compared with control group.
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Fig. 6. Effect of CH on total lipid content of testosterone-stimulated
cells. Cells were plated at 1x10° cells/well and incubated in media containing
testosterone (107°M) and 125 we/ml or 25 we/ml of CH for 5 days. Total lipid
content was assessed as described in Materials and Methods. Data are means *
S.D. of three experiments performed in triplicate. *p<0.01 compared with control
group; #p<0.01 compared with testosterone treated group.

4. Testosterone . F ZHRIF A EZollA] =R 9 XL B0l 7]x]
= gk

AEQ HEoll vlX|= WEA FEEY JEe goldy] ¢
o cholesterol®] HM3IE TARBITE SZISH Zo A|EE 54 &=
OF Aelst & cholesterolE HEGH Ay, RS 053 mg/md,
testosterone A2 1.00 mg/mdE LIERG M, testosterone A
2] A] cholesterol2 RS F 28] T E71sHE 2 4= AU
Cl(Fig. 8). 2L} testosteroned} W= A 125 & 25 pyg/ml B
XglZolAs 2 062, 0.62 ng/mlE testosterone T4 &)
ol vlgkd EA5] AN e, ol AYAFHY Zas e
BECE VENITHFig. 8).

BESH triglycerideSs FESt A3, thETS 059 ng/md,
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HFE - BRE - U5
testosterone FE) T2 0.9 mg/mE HEZY &F 1700 BT E7t

ek JEL) testosteroned} WAEA] 125 Wi 25 pug/ml WEA
) ZAAE 232 0.72, 0.75 mg/mlE testosterone THY KTl

HI5kd 245101}, cholesterol®] Zt

4% Hrbe HUCHFig. 9).

Fig. 7. Effect of CH on - cytoplasmic lipid droplets formation of
testosterone-stimulated cells. S795 cells were treated with CH for 5 days.
Cytoplasmic lipid droplets (arrow) were stained with Oil Red dye as described
in Materials and Methods. TE, testosterone 10-6M: CH 25, Cheliconii Harba 25 ve/
wl. (x400)
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Fig. 8. Effects of CH on cholesterol and friglyceride contents of
testosterone-stimulated cells. Cells were plated at 1x10° celis/well and
incubated in media containing testosterone (107°M) and 125 wg/ml O 25 we/ nl
of CH for 5 days. Cholesterol and triglyceride contents were assessed as described
in Materials and Methods. Data are means = S.D. of three experiments performed
in triplicate. *p¢0.01 compared with control group; #p<0.01 compared with
testosterone treated group.
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HANSER(HAYLIREN), HIAS(HEHIE) - EEAHE
MiER)EHs 2R e AFE 5lo) ANUEeE LAR) ™Y, &

ol FHEER) ), TEAER M), vlat
Ayl eemms)™?, BREEHR™Y, 2ASTIREET
RB), QUILESS(EHEHEER), DU SESHERKS, o
AEEEHED)" S W=k HMALELHFERESE)", A
AN B2 28] ASEIICE

3 =S ABE IXRYY F7), IRAB #2743,
Ul AEzizke] 84 9 g9 471K Eeldll £314 Al
A, X ERE A G ALSEEO0|LL retinoids, azelaic
acid, & 7} 281F So0) A Al]E 1 9/\1;}4648) A2 =z
EE YT Sloml) AEE ST E HUUSE(E RS,
SO EBFMERE)Y,  Oau S E RS S
HY 2 e g1t Ygon, T BV ol 55222 &
QYo TS Q4 IFE Huslon, B Y2 oA
M EZRo)A] retinoic acid®] TAMA AR THE

I B FHO] K& (skin surface lipid)S .L]—‘?‘—Q] A5k
o1, IRERE SERY 7hla—¢§

Qs 9gg ol J=t, o=
Z

O

22 3RS0l ddE & %ﬂ, =g

e & nRIEe fEi7ls 4t gt
wEh ERAAEE 929 RoAd ¢ (pilosebaceous
unit)Q] o437 WERMEIE BFol £ dete ol AL
AR FZ O REHAE BY 58 S0l UEALE 1
A9 g5 ZF5IIct IEu olEg TFE A W g ol
golo] FxMe 48 BMske A IRTEAHA 7
HHMEY XFo] TeE N UL, TUXEEY MFTE o5
o, Aol Q3] AL o] BalElE § ol 7K X8 s
ORI Qith wiEhA AlEtel B4 sl S EFE Ad Al

E3olx IRHY BHS FAGL 1 A8 RS U
701 BRBF.

2 @0l SZBAHEE I AgAHEE Bol SRkl
AR OH, WA= SZISH ES ALY FAlg ARG
R & e £71A)73 0, cholesteroli} triglyceride®] 2T
ZHERIEL B3] cholesterolo] triglyceride BT} 2202 S71615TE

Nlcolaldes(1963)3)E FEEHX A T 80| diglyceride,
cholesterol, free fatty acid, triglyceride, wax ester, cholesterol

ester, squalene @ 2 THEE T X149 XRIA| ZollA] 7145, &

gol FMES ZIFHMZA  FHEHL  GIN
Downing £¥2 n|2FHAZAHE & WE/[C+CE]Q] H]go] 1]
A g5g HEHSE UL sl en, dAMAM 2

MEZ] EMEH= wax ester 2Rt oh ] M EEb] Ex5HE
cholesterol, cholesterol ester=& 240|510 A& OF T X414
27} @315 WE/[C+CERIZT SV 313
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BEX F2E9 X

FRAHQ whetul HX]| Q] AN 2 2HlE ofF 7Y S2E
3] A4alxdoht BlojA] BHl%= androgen®] &
E 029 Wl 2k
Sl EE0 == —‘?—*]Oﬂ/d @é‘ﬂ% DHEAS} DHEA-S7}
@1, DHEASE mli, g, &8 § FH7EUCE olgd &
DHEA, androstenedione, testosterone .52 F121%]™ testosterone
Sa-reductaseo]] Q8 Hr} Z2gt DHTE HE} S St}

A Aol B]X)E androgend] PEH) thr 3T E= Strauss
E(1962)0] methyltestosterone 2% & I A 2H|7} S715HL
AHY A7V ARNE RAE BIBIHTY, Pochi S(1963)2
DHEAC] TXEHIE Z/MIUE 2ush vl Yom”,
Raeve(1995) 92 £k (EE gxlo] glof B4l 2l &
S EEQ WYriE Q¢ Welolgkl AAISIIT:

Jeiut =g A8 G 3229 Aol thall B2
T 9ol 2L} DHEA, DHEA-S, Androstenedione(d),
testosterone, & testosterone, DHT £} ZF2 AT LI EEO
U SEE tiRIE0 25 5t Haxl 819 &Y, Lo], o
BT ol wet A48 aoidt 57 HEE Bl vt miFol 2
Dol A7 SEYSEROL SEE UAEY 85 sk # ol
o ZEX)A ol 2 gt BR300 GESEEY ]
AREEL} SER £8R9 Uisd 58 zglols W T
4 (end organ sensitivity)0] LHEo] BB

Wi B2 A7olA] androgeno] EXIE AEROlA] BiZAH S
FHE 23 B, testosterone Al FAZY] ghgol ol
7o) vigld oF 2 AT FT S/1EUSH  cholesterolit
triglyceride®] E  E7I5I¥ct B8] triglycerideH T}
cholesterolo] T & Z03 Z7131th &L} testosteronelt 48
ZA BEATFA SXEY gho] SRE] ZAHI e, o
E A4 geld dadaets gRI1gIHcth olg HEY
cholesteroli} triglyceride = Z+4x8193 81, B3] cholesterolo] A
9 AT £FELE AUk

olde 1, Fi FAMAM Y BEAE AL A= SZ29%
XA MEFE EF DAL 4 ] 7153 23lg gk
£2 2ol E £ % Ao, BRI = 717(]4_/4]

MESAS AREIHE oL cholesterol,\/} =

11, androgenoll 98} TIX MM ZY] 7]50] %‘@%‘ AERoll A &

ABHA anti-androgen FWE LIERICE WA 2R 58
RBAZA 7€ VAW &% A<&EQ! Tiekst el oI

7 EQE ACE PRk

ﬂoz_ErR

N
\:l

STy,

= Lot r) 95l QIR A
AN ZF NTEHol| nixle &S ZARBIACE

H”'—E'ﬂ FEE Aelde dxyEeo] Z2AsIy ot Az
J(lipid droplets)2 4% S715I3T) Q2] FEE AT
T2 &XZo] R vigld 14d] EUisIEen], 3l
cholesterol0] Z7}5I3C)., Testosterone HE]) it EX|E0] R
T2 oF 24 S71515 .21, cholesterold} triglyceride'= SIA 6]

24
0 0L
2 £1

48 g an

Z7V6193.3, cholesterolo] triglyceride i3t} & 202 Z7151T
WZAAO) testosterone HE AT testosteroneo] 23 E-4 3}
B &EX) 253 cholesterol B triglyceride?] gHd0] SA5] A
HQlen, E&) cholesterolo] 79 AT $E2 & ZAFHIUCT

olale] Al wEZAE F4 AE1E 2R s FAHME
9] NS AEF Z7IR[F]1A T} androgeno]] 98t T XA 2
9] 7150] gRIE defols e 7517 anti-androgenic 5
AE VE AEE A B A EF A&E0) Tekel Wil
A7t 2Qg ACE AISErE
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