oI X) H218 3Z(2000'E 128)
Korean J.OrientInt. Med. 2000:21(3):443-452

Lisa{tEAD Adriamycin| HEX2|A| L}EIL}=
synergistic $iiE% R0 Rt HSI|N WK

ofBT, T 7. A, 4N, 2, T, 84, At

rio

STHEw StolTtos} v ARt A, HHOHSt T ofire) o M= d”

Study on Synergistic Anti-tumor Effect of
Combination with Adriamycin and Palginhonhapwhajucwhan

Byung-Gu Lee, Gu Moon, Seok-Jae Moon, Jin-Hee Won, Jung-Yun Cho
Sang-Gu Park, Bong-Gil Song, Rae-Gil Park*

Dept. of Internal Medicine, College of Oriental Medicine Hospital, Won-kwang Univ.
Dept. of Microbiology, College of Oriental Medicine Hospital, Won-kwang Univ.

Objective : This study was designed to evaluate the synergistic effect on cytotoxicity of combination with adriamycin and
Palginhonhapwhajucwhan, a traditional prescription for cancer treatment in oriental medicine, in Chang, HL-60, Hep-3B and Alexander cells.

Methods : We observed cell viability in Chang, HL-60, Hep-3B, and Alexander cells by crystal violet staining. Those cells were treated with
various concentrations of adriamycin alone, Palginhonhapwhajucwhan alone and combination of two medications for 10 hr. On condition of 0.5
wg/m! adriamycin alone, 15.6u/mi Paljintanghapwhajucwhan alone and combination of two medications, at first, we observed colony forming of
Chang and HL-60 cells. Second, we observed DNA fragmentation by agarose electrophoresis in Chang, HL-80, Hep-3B and Alexander cells.
Third, we measured the catalytic activation of caspase-1, 2, 3, 6, 8, and 9 protease in Chang cells and caspase-3 protease in Chang, HL-80,
Hep-3B and Alexander cells by using fluorogenic substrate. Finally, we isolated mRNA of Fas in Chang, HL-60, Hep-3B and Alexander cells and
observed that Fas gene was amplified by RT-PCR

Results : 1. The combination of adriamycin and Palginhonhapwhajucwhan synergistically augmented the cytotoxicity of Chang and HL-60
cells whereas did not in Hep-3B and Alexander cells.

2, Cotreatment of two drugs also markedly inhibited the colony forming ability both in Chang and HL-80 cetls.

3. The cytotoxicity of these medicatons was revealed as apoptosis characterized by high molecular wight DNA fragmentaton.

4. The apoptotic cytotoxicity was mediated by activation of caspase-3 protease in Chang cells.

5. Synergistic increase in apoptotic cytotoxicity by combination of two medications was dependent on the expression of Fas in cancer cells.

Conclusions : Combination of adriamycin and Palginhonhapwhajucwhan significantly augmented apoptotic cytotoxicity of Fas-positive cells
such as Chang and HL-80 cells via acticaton of apoptosis signaling patnway.

Key Word : adriamycin, Palginhonhapwhajucwhan, apoptotic cytotoxicity, Fas
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GEE F B MRS QL glof Al
{ER o] &t HIEE BV S5
N2 KREWS] Mo #4E 21
Ae AAolP.

NEESERLS HRAIE, IEMmE
7, BREE 59 Mgl ot ESRE
SEARE, H2EE, AR HEE
g, EFE 2% EHE 52 X8
e Yo Emink 43F BHFh
of FRHZE L HH FEEH TP,

&t 54 Adriamycing doxoru-
bicin® 2 & ¢2{# ¢+ intercalating
agentsZ FA2E-& LA, Adr-
jamycine FA4NIE, HJHEF 1
1 dgd TFY 23 F(solid
tumors)¢] X &of o]-&F 1 9t} Ant-
racycline |4 39H4¢] Adriamycin2)
g4 718H o2 T 7]H
gEdgn 43834 A9 AAE
Adriamycind| 983t A4 A{7]
(oxygen free radicals)7} A= o] o]
Aol AESAY de] AP E TE
714& Adriamycine] DNA9] inter-
calation®. 2 AN M EY F24
of 483 =& DNA §4 & Had

= Aotk 18y FEE ¥Y 38
8 XEAY A2 Adria-
mycin®] FAAZY 22 diF A4
o] aAe) 2N EAHoE 37
o e, 5 AZAX dig 5
A2 Ty =40 F2g FREoE
A Ao .

2o s iAA, 322 4 4
259 biologicals 59 39 X2 A A
o GMEZHY 7)He] AEIA
(Apoptosis)ZhiL AA|EH I TP AE
TA} AZAEAE “Death domain
(DD)" olgt= AXEY FE£A4< Fas
(CD95 &2 Ap-1)3} TNF receptor
family] &jsto] dj7jE= A3E AE

o ASALEAS 7154 R &
P02 435 dZHo o Death
domaing 7}d F&4E cysteine o}
UA REGE Fd3lE caspase
family cysteine proteased] 715232
2 945 AZTA HAo B
83 A7|go2H ATPAA, Cyto-
chrome C release @ v]|EZ=g o}t
o) 335 Bel2 family Bide 98
o] Jx9] £HE& AP,

AMEIAL AsHEAS] & OE |
9 e AE7L " HEAY &
#2249 FolH, &
B 7)5Hs & A ]
F3t] Az AAE AP A
t}. C-jun N-terminal kinase(JNK) &
< Stress-activated protein kinase
(SAP kinase)d} ¢z 2 Mitogen-
activated protein kinase(MAP kin-
ase)?| subfamily7} ¢]& 7% 99
3ltl. MAP kinase® serine/theornine
protein kinase24 ErK, JNK 2 p38
subfamilZ &5+ Protein family 2
W AE F4, 23 2 AP g A
¥ A5 E AT

AEHo2 iR AMEEo ¥
FAFAA o] AEIAL ATAG
AL QAL 4 de A, T A
A Ee 749 JEE AEsE 97
EihEd dds] f&8ch 29 £
ATdAE FYAEAY Adramycin
9 HEEA] gl FEAME A&
o 15¢ gol2A St gdY 97
AR =28 ABBAHAY A
FIA A LA WA E GFE £
Abetgltt. Adriamycind} ABEE{R
A HEAF 48 AFxIAL 15
©7¢] $48E Fas, Fas-L, FADD,
Capase family cysteine protease-1, 2,
3,6,8,99] 7|5 £4 & ZAMEY fo

=
re
L ofy
w S
Ao
2 o gL oM oox

& A7 4348 Ao wase v
ol

Il. EEEHAF X BE

1. BEM#

1) %44

NBEe LY BANES B8
o] HEEILRARC ) KRS 2T,
A Rl (A B EDERERE
WEEARRAA A BES RS
RS

1558] 7B U5 2o

(Table 1.)

2) BikERR

Bool R B dg2dniE
AR FEHS AHSt & A8
olgauct WA dEeFEEL B

BAILRAL 1008 2L 119 B

E2ad] Yol gF5¢ fHUE
E 4Ad bF AZE K@
3200rpm O 2 2087 @LOHE 5 8
#¥E5([Rotary evaporater) 2 B3 o}
& -70C(Deep Freezer)o]A] 12A17F
o)A} HkEA 7] 3L Freeze DryerZ ks
R A7 RS HHE FRSY. o
ANEEAENL AHLFEEE o5}
Herb extractg} -2t}

2.} i

1) Chang FHiatE: &8

g ZHHEZERE fHE il
§£9 chang (ATCC, CCL-13)E CO:
A Ea k714 (37C, 5% CO2) 10%
fetal bovine serum(Hyclones)o] ¥ 3
¥ RPMI-1640(Gibco BRL Co,
Gaithersburg, MD) 8] o] A ®f¥3} 51
t}, ¢k 48A17F F£7]2 RPMI-1640 j
A& wH st FH log phaseo]
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Table 1. Precriptional of Paljintanghapwhajucwhan
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BEL £ E 4 2 & EE@
A B Radix ginseng Panax ginseng C. A. Meyer 12
® = Poria Poria cocos Wolf 12
AHE Rhizoma rehmanniae Rehmannia glutinosa Libosch 12
HE(EE) Carapax amydae Trionyx sinensis Wiengmann 12
ZILE Squama manitis Manis pentadactyla L 12
B it Rhizoma atractylodia macrocephalae Atractylodes maceocephala Koidz 10
% % Radix angelicae gigantis Angelica sinensis Diels 10
% Radix paeoniae rubra Paeonia lactiflora Pall 10
= B Rhizoma scirpi Scirpus flaviatilis A. Gray 10
Z 7 Rhizoma curcumae zedoariae Curcuma zedoaria Rosc 10
EhF Rhizoma cyperi Cyperus rotundus L 10
A F Mastrix Boswellia carterii Birdw 10
n o= Rhizoma cnidii Ligusticum chuanxiong Hort 9
" E Radix glycyrrhizae Glycyrrhiza uralensis Fisch 6
Totel 145

£ AZY FAE AT H Axy
O}XZEAL P4 ofd diE A
&3 A4¥E& FP3I9H o] chang A
¥+ hela markerE 7HA| 1 glE U4
¥o|9 nude moused] ©|AA] FU4g

39

2) #88 viability BIE
Axe &AM TE crystal violet
staining ¥ 2 0]-8-8Ft}. A E i
% (24-well plate)o] AEE 1x10° ¥
tmis} Wjople] o] B2 ¥, 843
o] CO: A EujY7Igtof A B2 A1 A
2247 F A% BoF 7 279
ek 52 A28 g2 crystal violet
staining €9 (0.5% crystal violet
(wiv), 30%(v/v) ethanol, 3% formal-
dehyde)S 200 {4 €31 A2dA 10
27 9442 ¥ 32E 2o AHY
o AAT = 1mlo 1% SDS €90
2302 59 DN B$AA =
9] & ELISA reader® 540 nm9] 3%
4 E3E 239, 2 HL
& MTT assay ¥3<

ol 4aA k. HEuj%H (24-well
plate)o]] A EE 1x10° 4 1ml 2] vl
o Qo EFg &, A¥d 2o¢ &
Z79 g 5& HeF ohF, MTT
£ AF¥E7 100 wg/mlo] HEF ¥
ST 4229 B4 MIT A2
F 4Nz 3ol 2olsle Azol o4
A4 B 849 formazang
100 4¢) 10% SDS7} £8td 0.01 N
HCl g0 24A7F ¥9F 37T 5%
CO: AZAL 1A W3l %<l o
£, ELISA readerZ 540 nm¢] 3}733}
ANH FZEE SA3 245t

BYMZS EZL
(Colony forming assay)

Adriamycin @ \BHAENL F
Eo] FUAHEY transforming efﬁ-
ciency JA5HE 37 Y3 semi-
solid double layer agarose -5 °]&
3}9} colony forming assayE 2|33}
G} 0.5% agarose, 10% FBSE 3+
3 RPMI-1640 #}A] 1lml A& 35x
10mm plastic petri dishof] 253}

AR Y

oo

S8 W7HA A2l HA s bot-
tom layer agarg-< W&t 34 Al
A wjFA T FYAZE 1x10°
cellsmlz €31 Adnamycin 4 A\%
BHEERL F2E8E AY T Y7o
A 2417 BTt ol ?l’x‘:]-i‘ﬂ?f}
of AFdE w1
71 & 0.3% agarose, 10 %
3 RPMI-16408}% & 2x10* cells
/ml & 243t} Yol T ojn| &
1% 0.5% bottom layer agar Z$]oj|
F34A 2% CO: wjg7lelA 50
e AIZE T4 =& colonyd] F4¢]
B2 49 S0t BEFUA 427
colonyTE #7381t 2421e] dhekA)
A TEslelAe] ZaRAL FAHA
) ZF(media)?) colonyT+E 100%%
Ao BHgAIZ] FYAEFY colony
TE AR 279 colonyFE
o 47)9] petridish 2] colony<=¢| H
o] g3t} Hrletgith

1__
TAE
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genomic DNA 22 Wizard Geno-
mic DNA purification kit (Promega
Co, Medison, WDE o] &3} £&3}
Atk AA goFA7E Ae)E HEZE 5
83} nuclear lysis bufferg 3 7}3}
o AEE 33§ ¥ RNAaseE 37T
ol 5% A3l RNAE AAE ¥
gl JAE gF8dos gudg
A A3} isopropanol Ao 9]}
429 DNAE 70% oe-gol %3
T AFPZR7Z dxsAd. 974
TE $389¢& 713to] DNA pellet&
£33 & 260 nme} 280 nm ¢} Spec-
trophotometer (Beckman, Du-7 Mo
del, Palo Alto, CA)3}9|A OD &
£73dto] DNAE ##3}5ict. DNA 5
ug< 1.8 % agarose gelol|Aq A7|4%F
(50 V, 2A]17H& AAg § ethidium
bromideZ @AM3to] UVHE oz}l A
DNA 24 & #2319t

5) CaspaseZ| cysteine protease
gyz 2%

kA7 HEE AEE(2 x 10° cells)
4¢o)A 158 %<t lysing buffer (1%
TritonX-100, 0.32 M sucrose, 5 mM
EDTA, 1 mM PMSE, 1 yg/ml aprotin
in, 1 ug/ml leupeptin, 2 mM dithio-
threitol (DTT), 10mM Tris/HCl, pH
8.0)A] &35} 14,000 rpmo.Z 15
T T 94 R A7 dA 2
de Axde BCAYHOE Ao
assay buffer (100 mM Hepes, 10%
sucrose, 0.1% Chaps, pH 7.5, 1 mM
PMSF, 1 ug/ml aprotinin, 1 yg/ml leu-
peptin, 2mM DTT)ef| 471 &, §
FEAR 7147 37CAA 3027 4t
2471 & fluorometer (Molecular
Devices Co, Sunnyvale, CA)Z &7
kit

6) PARP clevage &3

i %¥ Chang ¥ HL-60 A %9
Adriamycin @ N\BEA(UEHL F2E
£ 93 AR A3 AH s}, cold

‘Hank' s balanced salt solution (HB

§S)2 23 AHssrh 4L AEe
RIPA €9 (50 mM HEPES pH 74,
150 mM NaCl, 1% deoxy-cholate, 1
mM EDTA, 1 mM PMSF, 1 ug/ml ap
rotinin) 0 2 4L A &8t &
3 AT g 2 X sample buffers}
4ol 100TAA 387 #U %, 10%
Sodium Dodesyl Sulfate - Polyacry
lamide Gel Electrophoresis (SDS-
PAGE)E Al 334t 4719 50] ¢
geld] ©¥A S nitrocellulose mem-
brane &2 47, 30 VoA 1647 B9
transferdt & blocking buffer (10%

skim milk)2 AF2o)A 24]7F 4k 9k

$A17 . PARPY| o & 34| (Boehrin
ger Mannheim Co, Germn ay)E
0.05% (V/V)9] tween-200] 344
Tris-buffered sample saline (TBST)
o] 1:10002.% 348k nitrocellu
lose membrane®} -2e]A4 2417t ¥t
LA 7tk o]A}8A¢l anti-rabbit IgG
conjugated horse-radish peroxydase
(Amersham, England)= TBST=Z
1:1,0000.2 3Ajste] AF2oA] 1A17H
59 ¥hgA|7] £, enhanced chemil-

uminescence kit (ECL kit: Amers

ham, England)E Alg3dle] 89| =
247

7)RT-PCR

Qiagen RNeasy kit o] &8} £z
& 2ug9] RNAE 65TolA 587 7}
g3tz 73] 43 ¥, 0.24g 9 oligo
(dT)i, 20 U RNase inhibitor $ 10m
M dNTP ¢ AMV reverse transcri-

ptase RT buffers} &4 718l 40
T, 30%; 907, 5%; 2|8} Taq po-
lymerase £ 100pmole ¢ Fas pri-
mersE $0]F £ 30cycle PCRE A
3 & 1.2 % agarose geloj| A #&3}
.

IIl. RERR

1. Adriamycin ¥ AZZALR
A0] Zreh o e MEZRO|
£HR0 0K = B8

8o} 3189 A¢l adriamycind} J\

BLEAtENLY HeAE dAE A
EEAo] U3 Af(synergistic) EHE
golr 7] Y3t AT T AEF
Chang A 29| adriamycin 0.4, 0.5 2
lug/mis} T3 529 NBHAE
HE FA 10417 A F HEA
Z&& crystal violet G o2 ZA}
&9 ti(Table 2). Adriamycin ©=3
e sroEHoz AFEAHL U
U]} adriamycin 1ug/mio| A BELE
83%2 728ttt ABEAEN &
AE 125 ug/ml 0% SEAAE A
EEA0] 86%, 250ug/ml FEANAE
76.3%9 MEREEE VBT F
ob2 o] WA 2E ChangAEe] AXE
4 g8 #FFAe F7HAAA
adriamycin 0.5ug/ml 9] ©EX 2T
89%, \EEa{tiEh 15.6u/nls &
AT 8% vlLdt] AEFA
o] 43| F71d 64% NENEES
19ith o] & adriamycind} \BiHA
LA AZEEA A HeXg
A5Ede 5 4EY ookt v 2
oMz FEHAT

Adriamycin¥} BBAHERLY A

TEA] Uid AeEFY ATYEH
9 A7) Ak dEAA A
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Table 2. The Synergistic Effects of Combination of Adriamycin and
Paljintanghapwhajucwhan in Cytotoxicity of Chang cells

Herb(ug/ml) c
ADR (/) ont

15.6 3125 625 125 250

Cont. 100 98 97.6 954 86 76.3
0.4 93 85 78.2 4421 25 8.7
0.5 89 64 67.3 389 20.6 8.3
1 83 58 56.1 29.6 16 6.1

Cells were Treated with various concentrations of adriamycin alone, Paljintanghapwhajucwhan
alone and combination of two medications for 10 hr. Then, the viability of cells was represented

as means of three independent experiments.

Table 3. The Synergistic Effects of Combination of Adriamycin and
Paljintanghapwhajucwhan in Cytotoxicity of HL-60 cells.

Herb(ug/ml)
m Cont. 25

5 10 20 40
Cont. 100 97 954 89 849 823
04 87.5 854 76 63.4 58.2 45.1
0.5 81.1 793 694 60.9 53.7 44.6
1 773 72 64.5 554 443 41

Cells were treated with various concentrations of adriamycin alone, Paljintanghapwhajucwhan
alone and combination of two medications for the indicated periods. Then, the viability of cells
was represented as means of three independent experiments.

Table 4. The Synergistic Effects of Combination of Adriamycin and
Paljintanghapwhajucwhan in Cytotoxicity of Hep-3B cells.

Herb(ug/ml) 5
ADR(ig/nl) Cont. 15.6 31.2 62.5 125 250
Cont. 100 95.6 84.5 79.6 75 63.7
0.4 95.8 94.7 82.2 75.3 61.9 59.5
0.5 874 86.4 78.1 64.8 60.4 58.1
1 78.1 75.4 742 624 59.1 563

Cells were treated with various concentrations of adriamycin alone, Paljintanghapwhajucwhan
alone and combination of two medications for the indicated periods. Then, the viability of cells
was represented as means of three independent experiments.

=4 A7} uj¥)d adriamycin 0.5
vg/m T NBEAGRER 15.6us/nl2
9= 181 e YT AT F
ob Chang H|ZFo H2lg thgd] A
IAPEES crystal violet GAHLZ

T A EFQ HL-60 A L] Adriam-
yein 04ug/ml FEAE, \BBEHE
i 10ug/nl BEAE T2 F 429 ¥
£33 o 10A 7 B HEAEES
ZAk5HA T Table 3). HL-60 4] ZFo|
M Chang A ZF¢} $-AFeHA adria-
mycin & ABBAEL 254
T E A7) 1042 o] FAE FAF
AEHZE HEE 2 T+ sim

% - HEE -

Ha

FEof . gAE - S - gl 447

28y % oz eAaA AT 9
EHOE HL-60 AZY AE&E AT
Ao 7Hadted 1047 Fo= o
60%°1°¢ 7423k

dog 379 % AERA 9@
adriamycin®} NEHA{HEAY AL
EQ ASIRE A7) Pk T
HEZF<Q Hep-3B¢} AlexanderH|EF
oA adramycin® NEHA(CELS
UE 32 He oz A3 ojFd A
EEXE crystal violet AUHOE
ZAtalgth. Table 48] Ao o]
Hep-3B A ZF|A] adramycin &=
APA AZENS FE JEHE T
¥kl 1ug/miol A T8%1 0.5, N
BAEN B9ENERE FE &4
NEEAL Yehfo] 250u/mld] FE
A 89% AEe HEAEES e
t}. 2121} adriamycin 0.5ug/ml 2t A\
AR 31.2u/mle) HEAZTY
Hep-3B AZAZ§E 27} o9 ¢
=47 Fog zpol7t vehtA] o
otk & TE 7HE A EFQ Alex-
ander A ¥ oA E adriamycin T3
29 \BEAEEL &5 AN 4
7t 5T YEH0E HETEAC] BEE
o, o5 oAl HEAed o
adriamycin 0.5ug/ml 3 \BHAE
. 15.6ug/mie) B8 &g HESA
o A5ade BAHA FUTH(Table
5). o)) Z3be adriamycin} B
EoERLY W] oo AEZEA A
5 H7t BgstA FASHA 22 Al
9] olel EA3} f-#5}], Chang Al
U HL-60 Aok th2 7 Hep-3B
HE 2 Alexander M EoJMT HEA
2o og A=y &
& 5 g%,

(Table 2, Table 3, Table 4, Table 5.)
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Table 5. The Synergistic Effects of Combination of Adriamycin and
Paljintanghapwhajucwhan in Cytotoxicity of Alexander cells.

Herb(ug/ml)
ADR(ua/nl) 15.6 312 62.5 125 250
Cont. 100 95.5 86.3 78.6 70.4 67.7
0.4 95 942 846 716 648 605
0.5 80.6 75.8 72.1 733 62 59.1
1 79.1 70.5 68.3 62 59 553

Cells were treated with various concentrations of adriamycin alone, Paljintanghapwhajucwhan
alone and combination of two medications for the indicated periods. Then, the viability of cells
was represented as means of three independent experiments.

2. Adriamycing} ABHA{LEAL
9] HEXz2|7} Chang & HL-
60 MIEZ:2] colony &Ad0il Of
PSS G
Adriamycin® ABEAAENLY
£02 ¥ AEEA FFEHT} T
AZ%9 Chang A9} #8Y HEF
o] HL60 A £2] colony formingo]] ]
Ae EHE ZAEHAT Colony 34
AAE 9% wWixE RPMI 1640
mediumdl] 0.5% B¢ agaroseE 7}
g 333 7|9 B agarosed] FE
T 03%2 v E 339 A 24
of adriamycin 0.5ug/ml 123 A%
AER 15.6u/nis T 2 HE
02 2713l semi-solid3t A} 2 FH
8} 1X10° Chang ¥ Alexander 4| ¥
FE EF90)h Chang A X = #5 4
Y F| colony ¥4 H=g FAHA
H(Fig. 1). Adriamycin £& B4
LS G522 EH wixodA
Chang M| 29| colony 4 AZE A
A dizTd vlaste ozte] £4 7
A B2 & F Yoy dA3 Aol
7b e e oYArkFig. 1B ¥
C). 28\ adriamycind ABLEAL
HALE A i3 wjA oA Chang
M3 colony 4L @A JAEE
#28 7 U HFig. 1D).
ol¢} YT 4¥ 274 HL-60

A 22 colony Aol ti$t adriam-
yeind \BEHAEL WEERE 2
A& chFig. 2). HL-60 A ¥+ 1X
100 AEE 253 39 F9 colony ¥
A Aeg HAs9h Adriamycing
0.5ug/ml 231 \BBA{LEALL 20
ug/mlE colony A 7AA} wjAe] F7}
3lgit}h. Adriamycin £& \BEAL
EAS 9502 e wiA ¢4 HL-
60 AIE2] colony ¥4 ¥4 A4 o
273 ALY & WHFig. 2B 9 C) 7
FES FA TR Y AN
HL-60 #¥9) colony 34L& #A3
qAdE #2¢ 4 UNUHFig. 2D).
E% adriamycingt ARBA{LHENLS
B4 g xS AF5EH7} 9
¥ Hep-3B @ Alexnder A 50| A &
o F UdEY BE L HE9
colony Ade f-2jg ¥sE e
%gith. ool ZoE adriamycind}
JEEAEAY HE4oE AT AX
4 35a7t gl $HAZF Chang
2 HL-60 HEFA o]g A9 ¥

2 colony AL dAete RS &
¥ & 9T (Fig. 1, Fig 2).

3. Adriamycinzt ABBSERA
9| HEX2|A| Chang ¥ HL-
60 MEFS MZIAIH
(apoptosis or necrsis) 77

Fig. 1. Combination of Adriamycin and
Paljintanghapwhajucwhan inhib
ited the Colony Forming of Chang
Cells. Cells were plated into MEM
agarose Containing Media only
(A), 0.5ug/ml Adriamycin alone
(B), 15.6ug/ml Paljintanghapwha-
jucwhan alone (C), and Com-
bination of two Medications (D) for
4 Days. Colony Forming was

- .observed under Light Microsco pe.

Fig. 2. Combination of adriamycin and
Paljintanghapwhajucwhan inhib-
ited the Colony Forming of HL-60
Cells. Cells were plated into MEM
agarose containing media only (A),
0.5ug/ml Adriamycin alone (B), 10
ug/ml Paljintanghapwhajucwhan
alone (C), and Com bination of two
Medications (D) for 4 days. Colony
Forming was obser ved under
Light Microscope.

Adriamycin®} J\2HA{LEHLY ¥
Lo g dATAM] AEEA ] A
E1A} 7)Ao AYE ER1d) 9




3o} Chang, HL-60, Hep-3B, 181
Alexander A EF A HETAL EA
£ #1519t} Adriamycin 0.5ug/mi
g%, ABRGAERL 15.6ug/ml ©5
ax F HAE HEANYS 1042
o]l Z} HEFZHE genomic
DNAL E&|8ld 1.5% agarose 7]
G5AoA 408 B E2ske DNA
o] $AEYE BEY ) Chang AE
Fd| M Adriamycin BE 2] 24
£ DNAY E9¢ FHolu DNA &
Aol 9F smearing F4to] HEEHX|
ookt BEAEL 9E AT
A= A 8AIZE A¥ToME HET
Ate] 449 DNAY £4 3.& 24
Fgo] EASHA Fgrort, 4 1041zt
AP T = DNA £44 93
smearing B/4o] HAHSTHFig. 3A).
a2y 5 gAY HE AP e A
g 2417k °| %€ DNA £ 93
smearing g-4o] #EH

HL-60, Hep-3B, ¥ Alexnader | ¥
Fol A Adriamycin 0.5ug/ml 183
NGB 15.6-32.5ug/mle o
£ §2 98 AP 5o 2A2el AT
o)A genomic DNAE £2l3le 7]
QYo T4 3 FHEYS BEs
4 th(Fig. 3B). HL-60 A|ZojA =
AdriamycinZ} \BEAFEHS BE
A T At DNA £ o
smearing @4to] BAFH o0, Z}74f
A @F HYFAME AXTAY F
71) DNA &7go] 2257 gt &
g Hep-3B ¥ Alexander A 2504
£ Adriamycin @5, ABHACHEA
UE 1223 ¥¢ AT RE A%
T DNA &4 dgo) H2EA ¢
kth. o8] Z3E Chang 2 HL-60
A Eo M BEEE Adriamycind
Bty Wi o3 MEEA

e d

8| F7HEAE ol A Y3t Al
T 2R U0 E AaE(Fig.
3).

4. Adriamycin2t ABFE{LAEL
of HEX2|0f 2|8t Chang Ml
EFE MZEITAMAl caspase
family cysteine protease®)
g2y ZA

Adriamycin®} \BEA{ERLY ¥
&l 93 AEZEAY F5EHL A
A 7 e Q) &+ AR
of EIA ASAHE7|HY T A
SHLRAQ capase family cyste-
ine protease-1, 2, 3,6, 8, 2 99] &4
A gAML ZAEI4 . Adriamycin
0.5ug/ml @ =, ABBALEL
15.6ug/ml B, 183 T SAE o
SAg 3 1042 o] Fof Tt AT
0 ¥2 Chang H2& A8t &4
g AEFFAAAM gl F28 A
& & HEAU9 caspase 2 &4
S 247} caspase®] biosubstrates2 ©|
&34 o5 7179 BHHES Fluo-
rospectrometer2 = A 315t} Cas
pase-3¢] 84L& Adriamycin ©= A
YA A2 8A7+ Fof 5 B B4
7174 BRHQ oY ABGAEL
@5 AP FIF Wt AT
T dAE He AF AgLdME
Ag] 4A)7 3 caspase-3 E& BA o]
4.74), 6A)17F 5 11.74), 8AI1ZF 3 134,
282 1047 F o 1689 F71E B
Z & F U3 c(Table 6). 224 Cas
pase-1,2,6,8, % 99 §4% g4
Adriamycin B%, \BHALEL ©
g, J81 F A wEAET EF
A A 10417 0|74 Foid &
3= #3 ¥ 5 At

Caspase-3 cysteine protease T4 2|

ol MT
>

0246 810246 8102486810
ont ADR Herd

ADR+Herb

-r Wl o e gl W o N

_Hepd8 Aexander
AB%Y RBYY
k8 oy

%%,
%‘%%

L

Fig. 3. Combination of Adriamycin and
Palginhonhapwhajucwhan
induced the High Molecular
Weight DNA Fragmentation in
Chang Celis{A). Cells were
cotreated with 0.5 ug/ml Adriamy
cin and 15.6 ug/ml Palginhonhap-
whajucwhan for the Indicated
Periods. Then, Genomic DNA was
isolated and separated on 1.5%
Agarose Gel Electrophoresis. DNA
in Gel was stained with Ethidium
Bromide and visualized under UV
light. Other Types of Cells such as
HL-6Q, Hep-3B, and Alexander
Cells were cotreated with Two
Medications and Genomic DNA
was extracted and visualized (B).

gAHsiel AZEAEETY A4S &
013}7] ¢8le] Chang, HL-60 , Hep-
3B, 2131 Alexander A X3 A
Adriamycin ©%, \BHAEL ©
=, 381 F A9 HEAHe] AT
oA caspase-3 protease®] FAH
A& ZALSYtH(Fig. 4). Chang 2
HL-60 A £l A Adriamycin 2\
2igaftEne 95 A 4879
= caspase-3 proteased] FAZ A
of feld W7t Qi oL, ol & &
AE B& Ay dgT9AM e
caspase-3 protease®] £4c] A4 o
z7d vlmsle 164 o3 F7tetd
t}. 231} Hep-3B ¥ Alexander 4%
Fo| A Adramycin BE, \BiHE
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Table 6. The Catalytic Activation of Caspase-3 Protease of Combination
Adriamycin and Palginhonhapwhajucwhan in Chang Cells

Time(hr) Cont. 2 5 6 8 10
ADR 1 1.19 153 252 504 315
Herb 1 1.47 183 181 198 207

~ ADR+Herb 1 2.04 468 1167 1313 159

Cells were treated with 0.5 ug/ml adriamycin alone, 15.6 ug/ml Palginhonhapwhajucwhan
alone, and combination of two medications for 10 hr. Then, cells lysates were used to carry out
to measure the enzymatic activation of caspase-3 protease by using fluorogenic substrate. The
data was one of three independent experiments.

&R, 95, 282 F oA ¥He3g
AT EFo|A caspase-3 protease
249 498 B3 B T 4 9
t}. o|4el A3lE Adriamycind N\
HREAY HeAEd 98 AE=
Ao A5a37t #28 Chang ¥
HL-60 AEFNME AE1A} A15A
2E219] caspase-3 protease &4 <]
A F7P1 ey F FAf 9
& AESAd AYAHE YEde
Hep-3B 2 Alexander A EF A&
caspase—3 protease?] BAW37} Q1S
£ &9 & 5 I3t (Table 6, Fig. 4).

5. Fas #XXI2| RT-PCR

Adriamycin® A\BHAHELY ¥
£ Ao 93 AXTA 715 A
o] X% Fas 78H9 &4 79
#AYgE AE Fd87] Ao
Chang, HL-60, Hep-3B 18 1
Alexander 4| ¥£F0|4 mRNAE £
&}o] Fas sequence primerZ ©]43}o]
RT-PCRE A 5@“]-03\:]- Fig. 594}
2] Chang @ HL-60 AZZ|A=
e 1Kbe) Fas +&4 DNA7} &
H o1} Hep-3B 2 Alexander 4 ¥
0 A= Fas band7} B25HR]| &t
o|49 A+ Adriamycind B
A{EAS] BEAEd A HEE
Aol 3718 F AZF £ Chang ¥
HL-60 AEF9] MEIAL 714 Fas

#8407k Faditie AHEE Adee

sho|th(Fig. 5).
V. & &

BRENY By BERRoZE St
H - AR - AANREY 25 482 ¢
Atk (YN e B - B - R
N - t}%?’%“ FITBE - TR, - &8
e 5o Bk, GERRRR)
Ae Bﬁﬂlﬁ—l F7HEFHHAY R0l T
flste] @A gta dailed, (f
2B e BE T SNEZRE A
s Risty @%*54“4 1%01 RS
I 3psin BREY T 29
B BERKC= Wﬁfﬂ VE, ML,
HETE 2 iR 5o A2 3
T, ol50] A8 EFES B4 o
2 ALYUL E F itk o] FAM £
& IERS] E55< R BERRY B
Aol HE AoE SERHEY A BN
RF7+ \igg Rt AL 97 A
9 ol ABBSl BREMIES BN
ﬁ&%ﬁ o E5 3 IR KR A
S RIS E NS 855 o B
E«l o] Hed (R el He °l
& EREA R g 8t 2 F
d2 ZEST YT B F?—
7o RS Bt Bkl HimReh

O

& R REEAES, e
AB9 ERE mEsH ERE #BA

{: icnang
EIH0
B Hec-o8
20 |- 2 asnander

Fig. 4. Combination of Adriamycin and
Palginhonhapwhajucwhan increas
ed the Catalytic Activation of Cas
pase-3 Protease in Chang and HL-
60 cells but not in Hep-3B and
Alexander cells. The Enzymatic
Activity of Caspase-3 was mea
sured by the Method previously
mentioned. The Data represented
Means+S.D. of Triplicates.

Lane 1 : Chang cells
Lane 2 : HL-60 cells
Lane 3 : Hep-3B cells
Lane 4 : Alexander cells

Fig. 5. mRNA of Fas was amplified in
Chang and HL-60 cells by RT-PCR
but not in Hep-38 and Alexander
Cells. Total RNA of These Cells
was isolated and Fas Gene was
amplified by RT-PCR detailed in
the Materials and Methods.
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] Chang (L ﬂ,@tg A EF¢ HL-60
AXANE 55 2 AL gEHez
BZ 5 H(Table 2-3). 121} &£ T
ZFH9Y ¢ MEF< Hep-3B ¥
Alexander A|ZA T ¢kxle] IS
A 45T E Y2 THTable 4-5). o] &
g z}o]& Chang ¥ HL-60 4 ¥F=
Fas & & ¢&3a 9IA ¢ Hep-
3B 2 Alexander M| ¥3& Fas £84)
E 2@ YA %7 Wi
Adriamycin®} \BEHA{tELY BHE
ﬂ u}oﬂ gs]. Al EEH AN3ZE A 1:1-5,-};]
3t ALE o] A= A
¢ Adriamycin®] A E E7)50]
AZIA A siA wfrdtke o
Y AT 27 gXEReH FHEE
A4 & Adriamycin®] o3¢ HE=A
o & NBimatEie] 437l
e Rolqth ol ABEA{IELLC]
Fas #2315 LA GAZA 3
3}t A9l Adriamycine] gk vk
S (sensitivity) S FHAHTE F8
3 AP S 9ujdttt. ¢ Adriamycin
3 \BEAELY HE4 T2 Fas
FEA 2 983 Chang 2 HL-60 Al
FF A colony 4 AA T AA5HA
ThFig. 1-2). o] A 7 HA9 B &
Aol MY Aok FAT + 3
2o duEy

Adnamycml% NBEAELY H
S| ot MEFAo] METAE
AdE BQEF7 ) 2 A8y §
14-01 caspase family cyateine protease
243t A7 E 2AEGH & A7
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Aol Adriamycin? ABHEHE
H.9 HEA4E Chang A oA
caspase family protease %‘—Oﬂf\i 7
caspase-3 protease TS &3 A7
tH(Table 6). ®£3F Fas T&H4 & 4& 3}
WA F A oqF AEEY AEE
#}7} 9J& Chang ¥ HL-60 4| %59
A+ caspase-3 BAlo] A3 F7}st
Rou} FasTEAE 24 god
A F $A Y 45ERE §le Hep-3B
2 Alexander A| X T4 caspase-3
protease®] AT HAHA Fyot
(Fig. 4). Caspase-3 proteaset™ mam-
malian ced-3 homologue £+ ICE #}
gex gon AZHAAE
proenzyme ]2 £33}, Proenz-
yme HE Y caspase-3 proteses

ETR

caspase-8 I 9 72 injtiator caspase
o 93t pro-formo] Hz|o] A4
stel Hel2 HEd AZ AL B
A caspase-3 protease?] A|Tu T3
o)A} 2 = protein kinase C(PKC),
lamin, 2 PARP 5] 4#x 3o
endonuclease?] @43 % caspase-3
protease®] Aol gE&Hojgtn ¢
I

£ 489 47 Z¥E Adriamycin
I \BERELY B8 o
GAE HE=AY A5ETHE GAXE
AA9) Fas 784 TR &40

I 2473 caspase-3 protease?]

g3 7]Q18HE AAFSEL YT o]
qe 2% 2HE 1T 22E B9
3 71307} 9oz AR e,
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cin?} #HoIAMY Eingd AHde
ABEAEALY AT dig A
TEAHY A5ETE Wty 2 AR
A F4713 S Wl gt o] &
Yate] F oAle) HE Fo AEHE
€&, colony ¥4, caspase family
cysteine protease?] 4 TA F&

ZALs} ofgje} 22 ZE S AT

1. Adriamycin¥} ABEHA A
B4R BAHMEF Chang R BB
¥ HL-60 A ZAN AZE4Y A5E
}7h BEH. ol F Ao 9@
A ZEAL colony HAE JASHT

2. Adriamycin® ABHAHEALY]
He3g A HZEAL DNA £ 2
24 (fragmentation) Fo] #ZHE
AE DAL og AZERE EU3A
.

3. Adriamycind ABREAGELY
¥ £3)2]A| Chang @ HL-60 A 3|
A] caspase-3 protease?] EAJo] #A]
3 Z71alg o, o] 4% 4L A
T EAHAA) PARPE 23]3}e] 85
kDa £4& #2328 + it

4. Adriamycin®} ABEALRERA
J§ HESA B FHAZFY B
X (sensitivity)2 0| M X3 Fas ¥
8 729 #AYEE Fas FAA
mRNA¢| U3 RTPCR 4oz &
dsack

ojAe AzE ABBAEAL
Adriamycin®] & GHE A EHA}
g AsA71E 237t dslen, o
o] ekAlo] W42 MEIAF ATHEA,
caspase family cysteine protease’} &
qB ¢ & Utk E# T A
Bgo] o3 HEEALE Fas 784 2
ol 92Ho|r
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