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Structural Changes on the HL-60 Cel!'s of TPA-induced
Adherence by Asadisulphide
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Asadisulphide were purified from Ferrula assafoetida by organic solvent extraction and chromatography. Since ethyl
acetate extracts of F. assafoetida has the strongest inhibitory effects on adherence of HL-60 cells, it was reextracted
with ethyl acetate, hexane, and ethyl ether and chromatographed three times to isolate asadisulphide. HL-60 cells were
grouped into untreated control, TPA-treated, asadisulphide-treated and TPA-+asadisulphide-treated groups, and structural
changes of these cells were observed using light microscope, scanning electron microscope and transmission electron
microscope to examine the inhibitory effects of asadisulfide on the TPA-induced adherence of HL-60 cells. Light
microscopic observations showed that asadisulphide has inhibitory effects on the cell aggregation, extention of cytoplasmic
processes and inhibition of substrate adhesion of HL-60 cells. Using scanning and transmission electron microscope, it
was observed that cell surfaces and several ulirastructures of TPA-treated HL-60 cell were different from control group,
while there were no remarkable differences between asadisulphide-treated and TPA-+asadisulphide-treated group. These
results could suggest that asadisulphide has the inhibitory effects on the TPA-induced structural changes of HL-60 cells
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o Q) F AR F&0 29 fuifFe Sulele] EPFE
2 22 FF38k ARgslg L, £l AMS-# silicagel Sigma
ALe] 230~400 mesh S AHE-3FACE
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Abge] Wigy A¥Q HL-60 AXF= 374 (U3)
o] A £} wo} ALE3Ig T 2447k F 3R Al SHR
t}. vjFae FF5o) L-glutamineo] X3¢ RPMI 1640413
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£ guiag tse] A7) 47| 98l ThA] S, 1.8 kg
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Z} HEX, EE, EA €22 3A& g9/ &312 4 £
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X2]¥ HL-60 AXE0] flojx9 2&qx A4S & 27,
¥ 2,3, 4, 5004 vlud F¢ F494 £a9E D=,
o)Fdl 71 7% BEAdA a9E B ¥ 45 X1 A

Table 1. Fractionation of exudate of Ferula assafoetida

Ferula assafoetida (1.8 kg)

Extract with Ethyl Acetate (EA)

Residue

EE. EX

Evaporation
|
EA| EX Res|idue
| o ex
HEX.

I Extract with Ethyl Ether (EE)

|

Residue
| Extract with EA

(230~400 mesh)

EA, EX Residue

Chromatographed on Silicagel

Solvent=HEX.EA:MeOH=6.0:2.5:1.5

I

b

FA1  "FA2 FA3 “FA4 'FA5 FA6 FA7 FA8 FAS FA10 FAM
Chromatographed on Silicagel
(230~400 mesh)

Solvent=Benzene:Acetone=9.2:0.8

| |

*FA4-5

*FA4-6 FA4-7 FA4-8

Chromatographed on Silicagel
Solvent=CHCI3.EA:MeOH=045.50.5

FA4-1 FA4-2  ‘FA4-3  “'FA4-4
441 “uED
(Asadisulphide)

*: the fraction of antiadgesive effect (**>*)
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Fig. 1. Light micrograph of HL-60 cells (>100).

Fig. 2. Light micrograph of TPA-treated HL-60 cells (>100).
Note the clumped HL-60 cells and the cytoplasmic processes.

7081l benzene:acetone=9.2:0.88 AMg-3ke chromatography 3+
5 8/l 23 £EE Ak 1A} EHojA9 Z& whioes
ol AEs 3 A 7Pg 53 e £ 448 U
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1) =3

tE2Te] HL-60 AXESS T3d BE AX7) 939 7%
2 Bon, Zzo AXEL Yoz 2d AU v
%hol| suspensionH ] U} (Fig. 1).

2) TPA X 2|2

TPAZ} X2)€ HL-60 AlE9] 79 tlF-2e] AXEo] well
plate®] wigtol] -2 Jej2 BEE Yo, oo Yoz
N2F w9 Joldt 25S HAth T 7] well plate B oF
40% AES HL-60 AE7} & 7] T 2~3788 §3 =] o
2 AxAY E715 Jdske A9 FEEHA L, U9
2F60% HEQ] HL-60 AEEL B o] X Eo] A= 45}

Fig. 3. Light micrograph of asadisulphide-treated HL-60 cells
(X100).

Fig. 4. Light micrograph of TPA + asadisulphide-treated HL-
60 cells (100). The cell surface (no cytoplasmic processes)
resembles that of the untreated cells.

A A AXE FoE g §
B} g AXAN B8 o @ o
Fejo} o] o AA ®
t} (Fig. 2).

3) Asadisulfide XMZ|Z2} TPA2} asadisulfide EHE A
iy

TPAS} asadisulfide® WA eld HL-60 A X1} asadisulfide
9He A 23 HL-60 AlEE2 t)=79] HL-60 A%} o5 &
ALl BEHAT o] F APTolA #FE P HL-
60 AEEL A T2, 717t AZEL M2 5O
2 2o AdelolA] elefAS suspensionH o] FEHUC (Fig
3, 4). TPA X2 HL-60 Al EolA9} Zo] F-2aA, AE2A]
7184, AXE7E $3=HE 42 22T & Atk

FAEAEOY SE Fat

ARG on, o5e 949 A
doz A We
= 37 e Wept Bawl

1) ti=Z 3 asadisulfide X2l
FAPAAER| F o2 #Ed 2T asadisulfide ] 2]oll
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- 16 -



20kv  3.50kx

Fig. 5. Scanning electron micrograph of untreated HL-60 cells.
The cell surface is smooth.

Fig. 6. Scanning electron micrograph of asadisulphide-treated
HL-60 cells. The cell surface shows similar to that of untreated
HL-60 cells.

Bolon 71 AXEHY FE FREEC] F3Ho] YN
t} (Fig. 5, 6).

2) TPA Xa|#

TPA A28 HL-60 AlEx FAREAIEY A dolA F 7R
FeE BAHYEY, T FFHe 739 AN B ke
Boke] AEAN E7180] o Wako s woje} o] E7|E
Z2E ulgo)] 339 Jejgon, ojgo] AEFAL UxT
3 g B2 F5o] EA5Y EFEST EFoR v &
TFHE 727 FFEJY (Fig. 7). E thE HL-60 AFES
¢ 3251A g WEe s AA Wolh e, AEAA
7182 A% 71 gasA 94 vigel sk a4 3

CHE shn YT £ Jlea 2 AREY E71E0] A8
ukgko 2 wol gIgich o] g A¥ME AXHEAL B3
A A Felg B ALE AAgrh

3) TPAS} asadisulfide HEX2lZ

TPAS} asadisulfide HHFIF HL-60 MEE T3HOZ 1)

Fig. 7. Scanning electron micrograph of TPA-treated HL-60
cells. Irregular cell surface and many cytoplasmic processes are
obseved.

3.52kx 2.8¢ @18

28kv

Fig. 8. Scanning electron micrograph of TPA + asadisulphide-
treated HL-60 cells. This cell is similiar with untreated cells but
shows some irregular cell surface.

Z2T% A AZZA E71e A 32T 5 Uik
a2 AERHL dizd 3 2o)7h Agtet, TPA A2)E
A E AN AR FEI Ego] #EHI ot 1 B
the 0@ =S YeRhIT (Fig. 8).

4. STRREOIZ TR B

1) CHZ T3} asadisulfide M2

=Tl HL-60 AlEe] AAEQ] Feje 52 24E B
Qou, Axus wel 71E 2 A9 s FL WAEES}
PR E SR Axge] gy £ 1 FuE Y
ERiRic) &o] ojFut yH S we) o] AP o] 22 cluster
g o|2u FnF BEXgy FAld o FPFox £itE
o] &A1) AxAE 2 vacuoleEo] A3 Bo] &)
shgom, 9] vacuole UH-olE ¥lwA Axdsrl e

2AE0] TnT A slE YLt E3] oJH vacuoleEo] V)
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Bole AALL7} ) L 2RE0] £¥dx JE B
= A} (Fig. 9). T, asadisulfide AToANAE § F0]
AZAE vEEseole} FXAEo] v #2d vt VE
Fcgols 2 93 UiA] ¥ 728 RIY, #EE
EX A= 25 o948 719 dictyosome 2 E FAEH SHTERE
73 gglen ol Zxjol= chekg 3719 vesicleSol
250 glgol FEHAUD (Fig 10). EF AXF Hylo]
AA 3 7Y F¥oF FAE TRAXAZ AAF A

t} (Fig. 9, 10).

2) TPA X2|Z

TPA7} El¥ HL-60AES] 71g FEYTG F2ASE
29 UREY MM ARHA AZPe)7} o 273
3 2 HThE AR, AEEE FFo] tfg A3
the Pele) AXA E7180] Wile 2 2ed FuH
ZRAAEA7} JYPF lGTRE HERZIE 8i3len,
9 g7z vgEZcgols} B sle] AUHEol #EHN
o). AEE Ao ZA A% vacuoleE o] Wol EASIL L
on tF29 vacuole Wl tlETH the AALETL

Fig. 9. Transmission electron micrograph of untreated HL-60
cells. The cell shows round shape and rough endoplasmic re-
ticulum (RER), mitochondria (M), and vacuoles (V) are observed
in the cytoplasm.

Fig. 10. Transmission electron micrograph of asadisulphide-
treated HL-60 celis. The round mitochondria (M) and well deve-
loped Golgi complex (G) are observed.

Fig. 11. Transmission electron micrograph of TPA-treated HL-
60 cells. Note the irregular cell membrane and cytoplasmic pro-
cesses. More abundant mitochondria (M) and rough endoplasmic
reticulum (RER) are observed.

Fig. 12. Transmission electron micrograph of TPA + asadisul-
phide-treated HL-60 cells. This HL-60 cell containing mitochon-
dria (M), rough endoplasmic reticulum (RER), and Golgi complex
(G) is similar with untreated or asadisulfide treated cell but shows
some irregular cell membrane.
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£ tegl 379} 25 Hols 2380 BHAHUL: =T
PYF2 v|EZ=do} AEH] F1F s URS
o, o8] 7l AP Eo] FEHALE BT ZHAFAE U
Z2o) vjgl 4 F7 "o AA AEA nF EX3}
AR} (Fig. 11).
3) TPA2} asadisulfide HH#x 2|2
B a3 Axe Azt g 238 AXk 7
FRHRA G PR HNEEL U2TH A Sukst
728 B3od, 2 /9 e ZE uAgEE] EAEIY
t}. AEAE UzFd FAME T2 vacuoleSo] HEHE
b 2T BEE vacuoleBtl 2 H7)9 FRE
e FEECE o] URolle MALET e Eo] 7%
A £X31 vacuole® AAEE} ¥& EFE ¥sk
vacuole®] ¥ 71X gej7t BAHULH, o]EL YzEH F
AbgE ofptolth @ ZUAEAE d2EH FARE 3 79
FHTEE FAY o TR Axdd £¥kn e,
A A} v|EZeort AEA AbAlEkL A o] ¥
T HL-60 AX2] ol F3g F29] Qlo] TEAHI o
o] B o|FAMAEL - HL Yo| FE Ax2 W
2o YT AFFAAE0] R AA|Ek YAt =
g o] AslA FTE A¢x AFHRE o] A= F
B o]AGMA L] th2F B4} fARE BEE BT
(Fig. 12). B9 #2d B2 A XA ute] Beddo] #F
7= sided ko] wign oto] dFo] EAllshks ¥4
£ A9sla 28 3ok F-9olx =] JSUrh

=

i 3

fl

e F=a] A% Ao x2o] AW Bt ASEo]
FeAE BT ZF e oiWs) A et WAl 3
SE]

ol otk T3] g Auels dolvt 718 T
Aol ol B HAAREo] A7=n gluh, Syl
A& QRE eI gl o] 250 kA7) ARS-Ee]
gt geta] JAEL AT HeEHERS 37 AT
AZE Adolet & = gtk feyele vRS TN
= ARH o B el FUYXE) AHEHO & GAES
AXEA 2383 2 484 g7 s goh
gl dizbolA] gete] BEF oz 25 AMgEo] 2 o}
Z 798l Aol e 4elFE £8S& ¥3 TPAR A
H HL-60 M=o lojx 9] 71axaroz] 4@E +43 2,
EAZAA 71 7% 2add4 237t ge8 wien, ol
EAZS thA EA, HEX, EE 22 &% ¥, 33 chroma-
tographydte] o] &84 E4Q] asadisulfideE ¥l ]
Ack o] £ ERL /IX 1 HL-60 YHEE tl=T, TPA
‘2 2}, asadisulfide 2], TPAS} asadisulfide B A2 F2

2 Urol Foidn7st 41 2 SaAARnAE Yo
TZ2& FEIUTL

ollollA] Beld &5 v 71 AR YAE AL sec,butyl-3-
(2-hydroxymethyl-2-propenelyloxy) propenyldisulfide©]tt. o}&
olm] Kajimoto T 2ol 23] ¥-e]%|o] asadisulfide (2-hydro-
xymethyl-2-butenoic acid-3-((1-methylpropyl)dithio)-2-propenyl-
ester)2}2 B E Hl Uk '

Fatdun)7 @2 A3, TPA Aol vz} ol A
& § 50| TPA ] MZellA ujF-ay5a A7t 9/82
2 99% ©]4}o] well plate vleho] F-2gchy BiEiE )
ol AEAAY E7|5 o]8F AoF BT} Asadisulfides
A BHL o]2 s AXE Al o= Fx FAo] 7}
34 tzE 2ol& Bolex] vlusly] A, F
S0 )@ AERE AYIME & & UKo AX F7}
907/W/mlZ tZT] 947Wmis} Aoz} Gz Fetain|
H 7z £ gzed A FABHY asadisulfide®] HL-60
Aol g AEEAL gl Ao AZtdr) T TPAT
S AIYPL AL SR, AxEA 7184, 713539
A4S B TPAS} asadisulfides HWAAMZRE A-ole
S AEAA £7171 AlekA) 989 FEIE 1, well plate
vieto] AL | Aol 4zt EgH oz Fejd AHelA
v oFolo] suspension®o] UUTH

olg} o] Fatdn|7 A AT} asadisulfide”t TPA A€
HL-60 A¥e] sl $-184, NEdE 7184, 71273
S dATgTHE AKE & 5 UG

FAAAEE @2 29 g2, asadisulfide A2, TPA
9} asadisulfide WA DFojA FFHo2 vz ETHT
z7} e guEoz AxAY 7171 glol 7ol
A1, ©A] TPAS} asadisulfide A 2]Tol A7t TPA A2z
B} AuisiA F53 68w vined EETERIF FEHY
t} wbA TPA A&l A AXEH AR FEol
AZAN B2 FA EFASA 5] BYoR o8 W
& E= wgko g A7 wojue} ulghef Fatxlo] QIirh

SRR #F 29, 2RI, asadisulfide A2, TPA
9} asadisulfide @A 2)Folx FBAJA ATZR B2H
A, A¥ete Aoz kgt $2E Ve, AX
Aole v ZAAYA, AxLEs} e BRo] A5k
Q)%= vacuole™} vesicle, 2 A2d SA|A), njEZxgo}r} 4t
AJsiglct v TPA HZolMe Alxehe] o] At Al
XA E7)E T AEF U] 2HAEA S AWHE
o] E4 Z7pIch 233l vacuole™ vesicle WiH-oll A}
957} F& EZo] aRskn ATk

ols} o] FAl R ExpAAAnZ #F AAE FH8H
B oo, AxEd & a7z gloiA TPA A2Fe] HL-60 -
AEe gzFol vls) B Ao)7} o, asadisulfide A2

i

]
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T3 TPAS} asadisulfide ™ 3*1g]12] HL-60 A& &L

7} Atk Zol7} YAt o)A O Hol o} £FEHYER

Q) asadisulfide™ TPAY] oJ3}e ob/]¥= HL-60 AXo] &
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