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Traditional oriental medicines have been used for treatment of various kinds of human cancers for long
times and some of them proven to be effective clinically. However, the pharmacological actions and
mechanisms related to cancer treatment are generally unknown. In an effort to clarify the action
mechanisms of several oriental medicines used for cancer treatments, we planned this experimental
procedures.

We selected Cordyceps sinensis (%-#h B ), Punellae Herba (EF5%), Rehmanniae Radix (&),
Paeoniae Radix (B%5%8), Oldenlandiae Herba (BTeY5E/EE), Portulacae Herba (B H), Scolopendra
subspinipes mutilans (843), Mylabris Phalerata (317%), Phellinus igniarius(£#%), Ganodermae
Lignum(F¥) for evaluation, which have been used for patients of gastric cancers. The twenty grams of
medicines were boiled in 100m! of water for 1 hour and filtered with 0.2 um pore-sized filter unit to
remove insoluble particles.

Initially we evaluated the effects oriental medicines on growth inhibition in stomach cancer cells. The

gastric cancer cell line, AGS, was cultured in RPMI 1640 suppiemented with 10% heat-inactivated fetal
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bovine serum and treated with 1044 oriental medicines per | ml of medium up to 48 hours. The specimens
were subjected to MTT assay for evaluation of growth inhibition. We found that Mylabris phalerata (3¢
T&) markedly suppressed the growth of cancer cells as shown in results.

Next, we checked the effects of oriental medicines on cancer on cell cycles and apoptosis. Mylabris
phalerata (BFZ) inhibited cell cycle progression of cancer cells as compared with control cells and cells
treated with other medicines. In addition, Mylabris phalerata (BfZ¥) induced apoptosis in 30-40% of
stomach cancer cells within 24 hours. Other oriental medicines used for this experiments did not show
apoptosis-inducing effects on cancer cells.

Finally, we determined the expression levels of genes associated with cell cycle and apoptosis. The
expressions of Bcl-2 and bcl-XL were downregulated by the treatments of Mylabris phalerata (F%E).
However, the expression levels of genes related to cell cycles were not altered significantly.

In conclusion, we found that Mylabris phalerata ($%) has in vitro growth-inhibiting and apoptosis-
inducing effects on stomach cancer cells. However, we think that at least animal experiments are

necessary for evaluations.
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H,0 to a final volume of 1004
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Table 1. MTT assay of Phellinus igniarius, Portulacae Herba, Puneilae Herba, Mylabris phalerata,

Rehmanniae Radix, Cordyceps sinensis, Scolopendra subspinipes mutilans, Paeoniae Radix,

Oldenlandiae Herba, Ganoderae Lignum.

Time (hrs) 0 12 24 36 48

Control 0450+0.040  0.480+0.040 0440+0050 0410+0010  0.4300.040
Phellinus igniarius ~ 0.420+0.030  0450+0.020 03900030 0.440+0.040  0.460+0.030
Portulacae Herba  0.346+0.020  031740.040 03510030 031740030  0.380+0.030
Punellae Herba ~ 0.246+0.040 025440030 027740040 028440020  0.307+0.010
Mylabris phalerata  0.246+0.020 019740030  0.13740010  0.113+0.040  0.073+0.020
Rehmanniae Radix 028040030 029740030 028540030 02560010  0.256+0.013
Cordyceps sinensis ~ 0600£0.030  0.660::0030  0.640:£0040  0.550+0050  0.540+0.050
Subsif&‘::f’:::ms 046940030 0554+0.030 055440040 0550+£0.020 0.540+0.030
Paconiae Radix ~ 0.270+£0.010  0.250+0.030 0.280£0.030 02400030  0.250+0.030
Oldenlandize Herba 0.640+0.070  0.720+0.060 0.710+0.050 06700060  0.690+0.060
Ganodermae Lignum  0.460+0.050  0.420+0.040 039040040  0.440+0.030  0.470+0.040
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Fig. 2. Apoptotic rates of stomach cancer cell s induced by oriental medicines after 1 day. Sub-Gl
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Table 2. Cell cycle and apoptosis analysis of Phellinus igniarius, Portulacae Herba, Punellae Herba,

Mylabris phalerata, Rehmanniae Radix, Cordyceps sinensis, Scolopendra subspinipes mutilans,

Paeoniae Radix, Oldenlandiae Herba, Ganoderae Lignum.

Sub-Gy/G, percentage

Gy/G, percentage

S/M percentage

Control 12102
Phellinus igniarius 1.5+02
Portulacae Herba 1.3£0.3
Punellae Herba 1.2+0.1
Mylabris phalerata 346+1.1
Rehmanniae Radix 1.840.2
Cordyceps sinensis 1.4+0.2
Scolopendra subspinipes mutilans 1.5+0.1
Paeoniae Radix 1.0t01
Oldenlandiae Herba 0.8+0.08
Ganodermae Lignum 0.9+0.03

74409 248405
69+0.7 295+0.7
76£1.1 22.7+£0.5
T1+1.8 278+10
49+13 16.410.6
77+13 212407
73114 25.61+0.6
74+18 245403
T1+£13 220x10
73+16 262112
78+2.1 21.1£1.2
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Fig. 3. Gene expressions of stomach cancer cells by oriental medicines

Table 3. Gene regulation of Phellinus igniarius, Portulacae Herba, Punellae Herba, Mylabris phalerata,
Rehmanniae Radix, Cordyceps sinensis, Scolopendra subspinipes mutilans, Paeoniae Radix,

Oldenlandiae Herba, Ganoderae Lignum.

Control - Phellinus Portulacae Punellae Mylabris Rehmanniae
igniarius Herba Herba phalerata Radix
GAPDH(GAPDH/GAPDH) 358(1.000)  345(1.000)  376(1.000) 380(1.000)  334(1.000)  357(1.000)
CDKNI(CDKNI/GAPDH) 270(0.754)  258(0.748)  283(0.766) 277(0.729)  235(0.704)  292(0.818)
CDKN2a(CDKN2ao/GAPDH) 32000.894)  309(0.896) 352(0.936) 301(0.792)  304(0.910) 208(0.835)
CDKN2b{CDKN2b/GAPDH) 268(0.749)  244(0.707) 290(0.771) 2930.771)  287(D.859) 275(0.770)
)
)

PCNA(PCNA/GAPDH) 187(0.522) 165(0.478 205(0.545)  202(0.532) 152(0455)  201(0.563)
Histone H3(Histone/GAPDH) ~ 297(0.830)  307(0.890 302(0.803)  254(0.668)  306(0.916)  305(0.854)

Cde2(Cdc2/GAPDH) 220(0.615)  237(0.687)  257(0.684) 198(0.521) 184(0.551)  238(0.667)
Cyclin DI(CyclinD/GAPDH) 164(0.458)  178(0.516) 158(0.420) 169(0.445) 182(0.545) 176(0.493)
c-myc(c-myc/GAPDH) 335(0.936)  366(1.061) - 312(0.821)  268(0.802)  349(0.978)
Bcl-2(bcl-2/GAPDH) 370(1.034) 3190925  376(1.000)  380(1.000) 182(0.545)  356(0.997)
Bel-XL{bcl-XL/GAPDH) 285(0.796)  277(0.803)  204(0.782) 3020795  165(0.4%)  270(0.756)
Bax(Bax D/GAPDH) 178(0.497) 182(0.528) 187(0.497) 192(0.505) 182(0.545) 168(0.471)
Bak{Bak/GAPDH) 207(0.578)  222(0.586) 199(0.520)  214(0.563)  214(0.641) 196(0.549)

Contro! Cordyceps  Scolopendra Paconize  Oldenlandiae ~ Ganodermae

sinensis subspinipes mutilans  Radix Herba Lignum

GAPDH(GAPDH/GAPDH) 358(1.000)  32001.000)  392(1.000)  314(1.000)  388(1.000)  340(1.000)



CDKNI(CDKNI/GAPDH) 270(0.754)  261(0.816)
CDKN2a{CDKN22/GAPDH) 32000.894)  352(1.100)
CDKN2b(CDKN2b/GAPDH)  268(0.749)  287(0.897)
PCNA(PCNA/GAPDH) 187(0.522) 198(0.619)
Histone H3(Histone/GAPDH)  297(0.830) 267(0.834)
Cdc2(Cdc2/GAPDH) 22000615y 211(0.659)
Cyclin D1(CyclinD/GAPDH) 164(0.458)  189(0.591)
c-myc(c-myc/GAPDH}) 335(0.936)  320(1.000)
Bcl-2(bcl-2/GAPDH) 370(1.034)  332(1.038)
Bel-XL(bcl-XL/GAPDH) 285(0.796)  276(0.863)
Bax(Bax D/GAPDH) 178(0.497)  166(0.519)
Bak(Bak/GAPDH) 207(0.578) 188(0.588)

253(0.645)  254(0.809)  276(0.711)  291(0.856)
284(0.724)  290(0.924)  354(0.912) 311(0915)
286(0.730)  228(0.726)  288(0.742)  280(0.824)
198(0.505) 162(0.516) 197(0.508)  205(0.603)
265(0.676)  254(0.309)  307(0.791)  302(0.883)
211(0.538) 190(0.605)  255(0.657)  261(0.768)
149(0.380) 172(0.548) 188(0.485) 176(0.518)
305(0.778)  307(0.978)  354(0.912)  350(1.029)
378(0.964)  343(1.092)  390(1.005)  355(1.044)
295(0.753)  265(0.844)  305(0.786)  260(0.765)
180(0.459) 156(0497)  215(0.554) 162(0.476)
212(0.541) 187(0.596)  224(0.577) 187(0.550)

BA" 2 S, <BiE - FEHEFFm >l
"‘BREEXE BhEOomE EXHEE BTE
RETT>3E 718<] A2, Figol e
g 5 e F4F A AL 218 3l
o, <gEEM>NN = "PEEL BEEYPH /5
ERE, £BER, REWRERRRE & 349
A gate] 7S FAE BEE 3o
A, <BEAM>INE “AHELEEME
ETEET THERE LME EARLHESIE
BB RE LD, XREPEMME EHT
RASH MR P, HMETEMPTE
g EEPHEFIET & QAW £¢
o] &A RHE EAHQA F4E Yz
Al ol A LAY ¢ 0 U=
9 Hol2 AT F49 Aol & Yehlle AR
FAME & 4 AT

71ES] ¥ G EA Y 1990d 0l F FA T
TYS ATNEYE AEXEGAF, 7 G
SAFAEHEY, A Y4B H, IL-2, IL-6, NK
cell. NO)7} F& o] F1 slod, 15t g eta)
F24 8 Asg 7, Hdo] 7, A
228 A3 colnogenic assay, apoptosis(FACS)
7 AZEARFZET, BABESH I 7.

FEZS] 4528 T F angiogenesiso] B
AT Fol Y} o] Fo] )z Y}

FopAe] Fgatge] i 19 FeiFgE
o g ATE dHALE HYFE YA E
g 5o ¥ FdA) J3) dHFEY &3
ol 4392 HAste FFNM fEZHL A9
At ojtt. ol 3 DU AR AFe FLA 9
F 4717 & #il7lde s ¥23cn 47
e 28 e gk e ztEo e fAx)
HEE D AE 2EF7) plAE 9% B
g A7t wtEA] o] FojA o} Fich. |

FAA e FE AL ¥3)7) YA e A
FgAA 7t FAZ9] Fa)el HlA = AHE AA
A5 E Qo] Lasch A ERE BN
71 YA SHEE w1 A w FEEA o
Fe Fro] AR E Fodt A X9 F4H
TE ¢4 e MIT assay S 53t A4 57
g AAHoZ FASGh B 48N ALS
gt MTT ZAHE 2 celld] viability S 24 8l
v o 2 1983 Mosmanno]] 93] AL A =5
o019, 1986\d Cole®} 1988 Alley S0l 2
& AF8E7) AFsle H2 g BRIFgUct
1. MTTE 3-[4.5- dimethylthiazol-2-y1]-2,5-



diphenyltetrazdium bromide; Thiazoly! blueo},
100mg, 250mg, 500mg 5 v} £2k2) yellow
water soluble tetrazolium G4 22 A X9
viabilitye] w2} MTT-formazan2] %o} &a}A|
o ool HAF Sl FEAY F
spectrophotometer2 glojufjo] A L) A&FH
2 2530 2 492 23 0DFol 243
R 4821t LA 10d/n RATL 7
Z+ 0.1374+0.01, 0.073+0.022 8 f2F9
0.267+0.04, 0.307+0.03¢]] ®] 3t E31 g <A
X 24 AAaRE Bgo

4322 AEE G, phase, S phase, G,
phase, M phase®] % & F3l MEZEEY &
F718 ¢4 B9 G7le AAA FA7)
2 AEr £ A% o039 43R e
Al zst7] ol Ao o g A2 QUAE Fu) 8
1 HAF 3719 AEsL HEE Feste 7
Lol S71elM e Hel Sle RAFEE 7HA
DNA®9] A (replication)7} o] FojAl& Al7]2
A & GAF AN F copyd] FAM7E He A
7leltk. 4 S7]elA] DNA7L BA 5] T
copy?t §| 8 tgdle F AXE #4997 9
& & ojejo] XA W9 o QAEo] EA
gojo} &ttt S7j7F BUHEA AEE A2FA
719 G712 dolzted olf BBE s 4]
A AAEC] YAHDA, § AES F A
E2 FEE = 283 AAEC] BT HEY
A& Al7le]th. 2ok o] A)7]o) A EH] RE
Fgo] FEH AAHA 28 G7loA T
= AE9 9o H4AZ dojyyes MVIZ A
A=z Pk D Gl S AES FAHE
2 2 F 3e BE TH7F HoXdE M EFY]
EMZE ol it Myl A xdel Bg
(cytokinesis)o] dojupm A Zeo] A7 BHA 3
AE7F F AEZR AAZ YA E A7
Aolrh Yz o2 60-70%9) 4 E+= G, phase

o] 9131 S/M phaseol}] 20-25%2] A E7} gtk 1
Ay FYFF AT B ole AEELFY
7} wat Ao @2k SM phasedl] &8t A o
Hlgo] Z7}atA T T}HISI002122232425.06)

gotA e 242 F2 HEELo] dojvte
S/M phased)] #8-3te] DNAS &A1& Hhal st
o NEEEF7IE Z2A 8td A2y 4L
A A7) AY == DNAY B3 & gl 4
3 &£3E Jtetd AEE Fole FEE 1R
I AP g FLEDE AEdn 2 F
47178 ¥al7] dAaA e 47 FA7 A E
o] FEF7ld rlale 93& EAste Ao
g s} '

E ¥4 DNAZ Propidium Iodide(PI)
2 A3 & FACScang o] &8t cell cycle
analysisg Al sd el HEZY 104/ F
o LA A sub-Gy/G, fraction 34.6%, Gy/G,
fraction 49%, S/M fraction 15%& e} 24
A)Z+F apoptotic rate7} 34.6% 2 A 3 GA X
4458 & Ve A _

dME] wE NEZEEL HEY 24, 3
AL FR e A HHA IH} FAE
ZIA 2 itk & FAAEANN A FEE HE
(transformation)=] B A B A oAl = <3l
Ee AL EEEE AXFY fAA}
A FdA REE 7] W Foll M E} 0 E
AZEEE A He Aot SAZAA A
EEEE FAANIAY AT dgd ER
9l #-Az}of = CDKNI (cell cycle JA| 3=
#+A2h), CDKN2a (cell cycled A3l &3
Z}), CDKN2b (cell cycled A sle A A},
PCNA (A 22 £E£ vede &4,
Histone H3 (cell cycled] X181& HEsl= &A
21, Cde2 (A 29 2E & Jehle £44,
Cyclin D1 (cell cycle® &3 8tE $3: A, o

myc (cell cycled] Bdst= §-A}), c-fos (cell
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cycles] #ojste FAA) Fol UTHE2AI,
HZ LA FEANEE Fole U FA
27 AE A ®A}(programmed cell death,
apoptosis)& F ¥ che AF7F B3 EITH
1 3k A7) AE AEAE AL AT =
Solzt & F 3lon o)l I Eo AEY A
2874, e da P of ¢ Fad E3
o2 WolgdAm gict. el 7| #F A,
AZoARY, T2 o 239 g3}, &
G XS Hsl T §& 2oblA &7 AY A
FAZE dojuva led ol A& F3
HAe BL8q AEZE AA L AAAHY &
BAE FAE F A6,

T3 UAHQ A FAR AT FA 2
B HF AT HA] o] A7) AY HEALE
TEE & Utk A FLAZ de] A eHT
Qe FA Fd A adriamycin, vinblastin,
bleomycin, cis-platinum 0] Z A EollA A}
7] AY AXAe FEde dEHQL dA=
g2 A Aok MEL A7) AY HEA = o
g F79 993 9 §Adz7F dogted o
EA9 FAAZAME bel-2, bax, bel-xL, fas,
FAD, CPP32, bak S-o] gt}2229 o] & A A}
= AZg Fgo o] BA3a Yon & 4
24 bel-2 242 AL, o] £RA7) cheko
2 38 A HNEZe A8 TR/ fE A
Fo2RH BHaA AYE e FHE
A Hi, FEANEF o1F FHAY TEE
S8 A o] THOZRE AU A&
Ho 2 24, 348 e Aotk X9
FaA ] B¢ ojelF fHA TEL A5
A e A EAAM 2 & F3ete f44E
FEFozAN IS LYY & Uk o
gt B AFolA AL = A7) o]eld A

)4 71 AL Weled BEA Had 3y
olg ¥ 4 sieh

£ 4gdME 484 BHe B4sE
91el quantitative RT-PCR(reverse transcription
polymerase chain reaction)y'¥] & Al&3 9.
RT-PCRE AEAH o2 £ #HAte RNAE
Mol A}8-¥ Northern blote] EAH & FE3}
= HH o] r}28.29.30) 71 & Northern blot HH4 2]
2HQ 4 FAAEA 5-10ie] RNAE
o Pte Ao} §5949 AMgo] 4R
ojgte EAAEE AT WHoZ vl (il
el RNAROZE B3 §8ae] B40| 7}
S37] W AAEI Hojun, FHd4
Abgo] adtA goe F Wi HZ ¥
298 EAYEEH Ao AHEH A3 Ut
a28u AE B 23 & ZA5E ity
template?} 1007H4} o)A o 2 ZEHctE Al
2 3t g R 2 PCRAIE o) 2 product
o A719 %722 DNA-bande] ZEqto 2 7
BE ANE Ha¥  gle 2de AsHez
MRz Ut} #HZolE EFE RNAE o] 48}
G AEBAN FHAAF AYA & F 2
cDNAE i} 2 g4&a 2}74& PCRE 2%
3o} PAY = Al (densitometer) 24 ) F5}51=
WY FE ol &8k mRNA Ay 843}
O:‘ t\;_]-xé_% y_%—g}.ﬁql&ﬂ).

o|2] g RT-PCRE |43 @A A& 4%
A LEE E4F A bel-29] FH o)
2Tl v8] 50%c]3t2 JA = Ut

ojs}go] £F FA Y FLAET ) I ¥
AR ETAHQ Y 23S Au Y Hky
o o] EodFo| A cell viabilitys} cell cycles] &
o4 e B3l dde cell cycle, £
apotosisol] #ej st K-HAES] BE o YoM =
A Fo4 e At FEHAGDT



V.- 2 &

BE, ASE AREEE BEE, $S4
W, 2& HE 5o LAY AT A4
ESHA ATE A8 JgAEE Uz o
AEZAAAET 9 Axe BEF7]4 ]
= 9, Apotosis D Cell cycle®} #H&o] §le
thk @t oncogened] R A e 4 5
#A3 023 22 AES U
L#EHAY 10M/m FoF<2] OD(optical
density)Zto] 24A17F 9 48A) kol A Z+Z}
0.137+0.01, 0.073£0.022.2 Jeh} B =
9] 0.267+0.04, 0.307+0.03] v} g} &
HY GAE T dAEFHE B

2. %A 10ud/ml FAFANA sub-GO/GL
fraction 34.6%, GO0/G1 fraction 49%, S/M
fraction 15%2 FERH o] 2441 ZEF apoptotic
rae7} 34.6%%2 @AY X AFFEE
Vel ot

3.EAY 10u/nl FoATY bel-298] LE
o] Y2 F| &l 50%°l8t2 A= At

ojate] 43 AN Hol 39 &FA F
A e A4S dddelM WigFE AgAESY
A%E AN 2 AZALSE L 7k 3l
o, g Axo &7 BHF AB4e) o
£ bel2 AR FHE JAAT = EH7}
ol #A Ut
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