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2oz YoAE AHEEH & of8lE ALgstd Ao Be guFE 232 A3 TPAZ A
d HL60 M EZ Algata] 7)A%a A4S +87 AT, cthyl acetate (EA) ToIA 7P A
Ay F T} 9SS 2ol W21l ethyl acetate (EA)ZS THA ethyl acetate (EA), hexane (HEX), ethyl
cther (EE)2 2% ¥ 33) chromatography3dt} o} 4284249 asadisulphideZ E28) WiTh
o] £2BHEAL 711 HL60 QAT e B3 AxagS 3437 2 asadisulphide™= Hr¥E
2 pg/mlolA HL-60 AEo] & 98% A5t L& assdisulphide= HL-60 A x| tisl EDsfk
26 pgmlol o™, 20 pg/ml FE olatolA HEZAel el FFEFHT} Acke AHE sk

Moo

o}9) (Ferula assafoetidays THaA =808 F4
AR olT A o] Folv, Ze s ¥
A7} e Aol EAoltk o] 4O 2E sedative
effect, 712, antibacterial effect, anticoagulent effect 5
o] Hmsle] i, Aoz ARIt 10~17%E °]
Z sec-butyl-propenyl disulfide7} ¥H& xkx|8k Ak
ol9)e] WA E Yoyl AEo2E FE disulfide
F (CeHieS, CroHisSy, CuHS)E & AeH 1
Qlo]| = ferulic acid®} I ester X famnesiferol A, B, C
5o] TgHo dck

725 1ot 2242 phorbol ester= HEES
FAFA7IE FAlo o AXUAE st H
#2170tk & phorbol esters AIE2] FEfE WA
7] 312, omnithine decarboxylase2} 243 3H?, polyamin
A4 9] §-%9, prostaglandin®} arachidonic acid A
Ao) 29 T MXo|A 9 interleukin-2 343 452,
myeloid leukemia 4132} ¥3F =Y, lymphocyte2]
S35 NAFEA g F2E FEdhs Ao ¢

= 2 o4 4200093 88 199
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FATE. Phorbol ester?] YF TPA (12-O-Tetrade-
canoylphobol 13-acetatey’s 483 Bt FIAZA
phorbol @} acetic acid, myristic acid®} diester 3%
TR A& B2)¥ cocarcinogen®]Th & Ro-
vera 39 Algke] WY MEQ HL60 AXE TPA
2 AARL A BE AL E750] HAFHT o
2 Q&) culture flaske] HlEoll FasE 71AF2d
4e BEs

2 Ao olgid TPAR U3l o€ €7]
A7 RaARAAS Ak 220 TPAY B F
7159 e #o] gleelEe 7 st $%
A gol AMEEo] 2%A F o} ZHE asadisul-
phide® &4-E2jale] TPAAEZ U3 °P7l€ HL-
60 AM T 7ARAAAEINE FAFOEN T
ot 92 FAVEFS1 T, W8k asadisulphide] HES
BARE F3sksich

Mz & g
1. A8z

1) Mok 3 Zolj2t silicagel

ANE2 AHeE olie Ao zRE TSt
Abgstgon S »Q £ulFE Tl EP
F¢ 24 FRstd ARgsAa, ol AHSRE si-
icagel SigmaAhe] 230~400 meshE AH8-SHAATE
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2) HL-60 M|z} ujjokol

Alghe] WdH M¥9Q) HL-60 A¥3F= 3t
2 (Rl A Bgitol A3 31 244130l 3
A Ak gl SF4ol L-glutamine
o] ¥3tEl RPMI 16408139} fetal bovine serum&
100 ml, NaHCO; 2 g, penicilline G 100,000 units@}
streptomycin 100 mgs 2o} £3|A1Z1t} 0.1 N HCIE
pHE 722 2AslY AAFS 11T ¢ § 7o
et A 2R T, 4TolA HashaA ARslch
HL-60 Al¥¥E 5% CO, incubator® 0] 85} 37°Coll
A1 wljerabaict

2. AEey

b

1) HL-60 M #iEllo| x|

AEE4g00 AHE HL-60 AXE logarithmic
phaseo] =83 A& A7) Y5t 48 uA A
o) 36~37CE& 7123 RPMI BiAE ¥-& 250 ml
42t flaskoll HL-60 A EE 2-3X10° cellyml 557}
HA 2AF F 5% CO, incubatorol A 24A1ZF vk
a13ict o] MEE AESAZAY ulE Ao vy 36
~37CE 7}23 A wjgA oz 3|3k 1X10° celly
ml FE7} H5E 3 ¥ HL60 A ¥ FEHS ks
%«)q_ll).

2) of®{e| F&1PH ¢ asadisulphide2| &2

o}91E F4Jo] P hexane (HEX)F-E ethyl ether
(EB), ethyl acetate (EA) 2.2 A3} FAE 5o 7}
o F&3813, 7} $E88 Ao TPAZ Ae¥ HL-60
M Zof] gt 71252 Azl Aok
o] A28 TPAZ X2l® HL-60 A¥o| oA 7]
A5 dALEE S8ty A 2R}
2 AEE 93, o] A|&E thA] silicagel column
(230~400 mesh)oll A] 7] &5l HEX:EA:MeOH=
6.0:25:1.58 AH8-3l 11719 £ES Ao &3
of w2 473 o BE AFaldch

o] F RatAaxr} 71 gt BHEE tha
silicagel column (230~400 mesh)oll4] A 7)-8-o] ben-
zene: acetone=9.2:0.8& Al83td 23} EES dq
el g2 #8733 435 A ¢
& Woz RaAAAANs) 7b A5 REE o
Al silicagel column (230 ~400 mesh)ol 4] 7)) 8o}
(CHCl3: EA:MeOH=945:50:5)2 A}-&-3la] 33} 282
P11 T ug F473 A4RE #29 g
Fadqanr) 7y 74 B8-S AAst g4
=7 U E A asadisulphideE F-2)5tgic}.
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3) TPAZ X2/l HL-60 M=ol cHEt asadis—
uiphide®| 7|H S &AM Z 2} 24

TPAE 50 pg/ml EOH 888 FH2 254) 3}
& F 50 W A}8-31 T, asadisulphide= 10 mg/ml
2 25 mgmle] BIOH& R o8 e F Z{HSFE 10
v 3 MstAY, EBOHA] 2 52 g R 8L Y
SE7t H =5 EtOH/DMSO E3tdlo] &A1) &
FHTE 109 3Aste A8l )

HL-60 AE @R 1X10° cellyml7} EA ZA)
3t 24-well 47000 Z42F 1 mi¥ 553 of 7)o
Ao Z& Wyog AZF asadisulphideS 7)1
A1 welloll= asadisulphide-8-2% 20 ul, A2 wellol &
TPA 50 pl, A3 welloll= asadisulphide-&%% 20 w<}
TPAE 50 pl, A4 wellolE &AL Yo} 37C
5% CO, incubatoroll A} wljoFale] 204]7k0] Azt ¥
well plaeE 5] & th3 HENL 0.025% trypan
blue&H-E 7kt MEE B3 F hemocytometer
g Mgl AESFE AT 39 35AS A
A 2 wello]l & 0.5% typsin &8 300 wA-g 7}at
I o AR A F 7)-o BEE HEE |
€A1 0.025% trypan blueZ FMste] A TFE A
Aetich TPAY 7HE of A5 Aue] AE49
7120 B&d AZS v &E 7|FoR Fo A
8 RA7IA] o] vl&el ¥lE ALlsle] H2A| u|
&5 AESIon FAlo) o} Wog HTEA
= @Rspgich

4) EDsogt2l ZY 3} MEZEMo| mict

EDspdb2 tl279] 50% 302 JA|xe] A%
& JAFE A2 FE uymhE Folxn n)ZF
I YYATFA (NCI, National Cancer Institute, USA)
manual®] ¥ o8] AA ok

R

Asadisulphide #-2]& 913} Table 10§49} Zo]
o}9|Z Zz} HEX, EE, EA £98 F4< ¥orly
F&st ZF 88 do] TPAZ A2l¥ HL-60 Al
Xol tigt o]59] A 8-S A3 FH,
EATOA 718 3 713 FAA A7} ke
AFSE Gohlifith o]ofl thake] dl7|AE A7) 9
&t ThA] o9 1.8 kgd} EAS AtEelAzo) ¥
I F 25°CollA] 24417k o] EEWA 23] F5F
o3, AbsEste EATS 20 o37]0] HEX
< ¥ EEo] HEXOl &8ss 228 AAG
% ©hAl EEE 7 £35S oHste] ojalg A




Table 1. Fractionation of exudate of Ferula assafoetida, *: the fraction of antiadhesive effect (**>*)

Ferula assafoetida (1.8 kg)

ext. with Ehtyl Acetate (EA)
evaporation

|

EA. EX Residue
Residue HEX. EX
| ext. with Ethyl Ether (EE)
EE. EX Residue
lext.with EA
EA, EX Residue
chromatographed on silicagel
(230~400 mesh)
solvent=Hex:EA:MeOH=6.0:2.5:1.5
FA1  *FA2 *FA3 *™FA4 *FA5 FA6 FA7 FA8 FA9 FA10  FAM
chromatographed on silicagel
(230~400 mesh)
solvent=Benzene:Acetone=9.2:0.8
FA4-1 FA4-2 *FA4-3 FA44  FA45  'FA4-6 FA4-7 FA4-8
chromatographed on silicagel
solvent=CHCl3:EA:MeOH=945:50:5
4-4-1 *4-42 443 444 445
(asadisulphide)
22 s9ck of B3 49 40 pgml FEolA 7HF A 71AR

A E (09 kg)& 7R silicagel column (230~400
meshyol ) 7040 HEX:EA:MeOH=6.0:2.5:158 A}
28} chromatography® ¥ 11749] 13k 28& &
9t} o] 13 B8 7 oAl TPAXEE HL-
60 AT S0 Yojre] NARAAALAE 3 A,
B3 7 3, 4, 5004 vmH B FHAAEAE B
Q) I FojA BE 4004 N e 71ERF
AAEHE Bk B8 49 20 pgml FEIME
plRyRa A ESu] 9918 B, 28 49 40
pg/ml FEolAE HRER2 X5 10008 2
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AR ZAE JEPNATH (Table 2).

B3 42 t}A] W78 benzene: acetone=9.2:082
0123} chromatographydt 5 & 23t 8/ £
oA BB 4.3, 44, 45, 460014 vlmH 7 71d
naolans Ry, o] F 28 449 10 pg/m
Lo B)RayEE A ¥eu] g614E RS, 20
pgml FEolAE BlRayRat A 58| 7208 2
o, B3] 49] 20 pg/ml =N M A 712F
AR AIE JERHUTH (Table 3).

B35 442 t}A| CHCl;EA:MeOH=945:50:59] A



NEuE o} &3ty chromatographyif} % asadisul-
phide (E3 4-42)& F&3 WA} o] asadisulph-
ideE 7H1 TPAZ *2|d HL-60 M Zol| g 7]
ARE YL g Ay, TPAA TS A$ b

Table 2. Inhibitory effects of the primary fractions from
Ferula assafoetida

PA¥sE  mRAgESy

2 3
R (ug/ml) BZA E 4=y
TPA (H] i) 1.4 ug/ml 27/73 = 0.36
20 pg/ml 35/65 = 0.54
TPA + FA.1
40 pg/ml 39/61 = 0.64
20 pg/ml 54/46 = 1.17
TPA + FA.2 hef
40 ug/ml 80/20 = 4.0
20 pg/ml 63/37=1.70
TPA + FA3
40 pg/ml 78/22 = 3.54
20 pg/ml 99/1=99.0
TPA + FA 4
40 pg/ml 100/0 = 100
20 pg/ml 88/12=173
TPA + FA.5
40 pg/ml 94/ 6 =15.7
20 pg/ml 53/47 =0.13
TPA + FA.6
40 pg/ml 39/61 = 0.64
20 pg/ml 41/59 = 0.70
TPA + FA.7 he/
40 pg/ml 42/58 =0.72
20 pg/ml 38/62 = 0.61
TPA + FA.8
40 pg/ml 15/85=0.18
20 pg/ml 38/62 = 0.61
TPA + FA.9
40 pg/ml 68/32=2.12
20 pg/ml 58/42 = 1.38
TPA + FA.10
40 pg/ml 38/62 = 0.61
0 pg/ml 37/63 = 0.59
TPA + FA.11 ne/
40 pg/ml 30/70 = 0.43

B2 A E4u)7% /82911 ¥k TPAS) asadi-
sulphlde WA 73 H|§-2y 2 N 407}
862F HA 98%9] 2 7|ARaA 5312 el

07 (Table 4), asadisulphid®] HL-60 Ao tidt
EDsy 2.6 pg/mlo] ATt

I
-

1

l

WMoz BRE U8 A3 A% A
w2 $Ad FU A% f3olE Bvoln
2% e A48l Ay A UA F sz o

Table 3. Inhibitory effects of the secondary fractions
from Ferula assafoetida

B o3 ik R H] 22k N X 4
s (ng/ml) 5 Z“ﬂ X =H]

TPA (H] 1) 1.4 pg/ml 21/79 =0.36

10 pg/ml 15/85=0.18
TPA + FA 4-1 hg/

20 pg/ml 10/90 = 0.11

10 pg/ml 24/76 = 0.32
TPA + FA 4-2

20 pg/ml 33/67 = 0.49

10 pg/ml 54/46 = 1.17
TPA + FA.4-3

20 pg/ml 74/26 = 2.85

10 pg/ml 86/14 = 6.14
TPA + FA.4-4

20 pg/ml 72/ 0 = 100

10 pg/ml 47/53 =0.89
TPA + FA.4-5

20 pg/ml 7525 =3.00

10 pg/ml 44/56 = 0.79
TPA + FA.4-6

20 pg/ml 78/22 =3.55

10 pg/mi 44/56 = 0.79
TPA + FA 4-7

20 pg/ml 40/60 = 0.67

10 pg/ml 34/66 = 0.52
TPA + FA 4-8

20 pg/ml 48/54 = 0.85

Table 4. Inhibitory effects of asadisuphide on TPA-induced substrate adhesion of HL-60cells

A9 B RFAEF Climl) FFAZFE hml)  F AELSF Gl/ml)
12 Eeolin 94 0 94
TPA A& 9 82 91
Asadisulphide 88 2 90
TPAS} Asadisuphide 3 %] & 86 88
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o} qltt. F:9 & Aol golvt Vet F%
A gof 2ole B HAEEC] A= gl ¢
Ut = Qe gt Tkl A Qre) X5l
ghekA 7} ALgE o] gt wabA] AAELS FFUA
A ed L 3] A AFT Aolet @
ok fElUets viREg FSdAME AFH ¢4 &
= 7]} YR AREEOl & AFAEY AE
54 2389 ¥ @4Ed g7 g gtk

o) TiziolA] gote] BH o2 25 ARSE o)
2 o9 E FUsY FAo wWE Lui5E £ES
A1 TPAE A HL60 AFo| ojrle) 785
ZAAAY S g A EASS A EA, HEX,
EE £°0% %% ¥, 33] chromatogranphydt] o}
A =TFEHEZDS EEs Wtk

ol)zRE Eeis] W &F dUBHERLS A
29| 71AF A a7t drkn 4 sec, butyl-
3-(2-hydroxymethyl-2-propenolyloxy)propenyldisulfide
02 gEFon, o] o|n Kajimoto 5ol 5}
E2]¥]o] asadisulphide (2-hydroxymethyl-2butenoicacid-
3-((1-methylpopyl)dithio)-2propeny! ester)2}3l HEE
u} oo,

o] asadisulphide& AHM8-3}o] HL-60 YAEE ci4
o2 FF, TPAR 2T, asadisulphide® 217, TPAS}
asadisulphide &2 T o2 Uipo] Radaldg
4 33t A9} asadisulphide™ #H 4 2 pg/ml F=
oA HL-60 A9} 712 5F-2r-& 98% A A|8}kaL, EDs,
% 20 pgml FE °JFEN AXE=Ado] gl 71
RaA 777} ok

B AT AuiAy A FUX S AHEE 2
Aekg 71 AR A AN} = AR B3, ),
Apus] APALRL 019 T 5F-9] ethyl acetate F+EE
Ql vl 53] o}9]9] ethyl acetate FE-E0] B|F-2l/5-
2 A EH] 9828 KB 7P e 714 5-E9A1%

& 319tk o] B8 =T TPARF Mg 49 n)
B2z Hx4ua) 19/819) vlsle] 1 7jR R
A v7b 453 vk E3F o]BA-E HL60 AE
o] 8l EDs=2.6 ug/mlE EY 24 NCI manualol
w2 HL-60 A¥ol] W& A=Y Hrle A&
FZEY 74 EDgol 20 pg/ml o1}, F4EL 7
2 4 pgml o)3tYd o} AEE=Ao] gk 7RG 8P,
asadisulphide™ ME =/ Holg} A oA
A& 2o FUch
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=Abstract=
Inhibitory Effects of Asadisulphide on the TPA-induced Adherence of HL-60 Cells
Kwan-Hee You', Mi-A Park, Seon-Hee Kim'and Byung-Zun Ahn'

Department of Biology, ' Department of Pharmacy, Chungnam National University,
Dacejeon, 305-764

Asadisulphide were purified from Ferrula assafoetida by organic solvent extraction and chromatography.
Its inhibitory effects on the TPA-induced adherence of HL-60 cells was analyzed. Since ethyl acetate
extracts of F. assafoetida has the strongest inhibitory effect on adherence of HL-60 cells, it was re-
extracted with ethyl acetate, hexane, and ethyl ether and chromatographed three times to isolate
asadisulphide. At the minimum concentration of 2 ug/ml, asadisulphide inhibited adherence of 98% of
HL-60 cells that have been treated with TPA. It also showed anti-cancer effect with no cytotoxity in the
EDs; value of 20 pg/ml.

Key Words: Antitumor effects, Asadisulphide, Ferrula assafoetida, HL-60 cells, Substrate adhesion, TPA
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