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393 oH(Seoul, Korea). #-F4o] %5 ABNOBAviscum-Q
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Tkl th(Seoul, Korea).
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Fig. 1. The effects of 5-fluorouracil, mistletoe extracts ABNOBA-
viscum-Q and ABNOBAviscum-F (AVQ and AVF) on cell
viability in serial concentrations. The cell viabilities were de-
creased in concentration dependent manner in both 5-FU and
mistletoe extracts treatments. Cytotoxic effects were larger in 5-FU
than mistletoe extracts.
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Fig. 2. The effects of 5-fluorouracil, mistletoe extracts ABNOBA-
viscum-Q and ABNOBAviscum-F (AVQ and AVF) on cell death
rate (%) in serial concentrations. The cell death rates were increased
in concentration dependent manner in both 5-FU and mistletoe
extracts treatments. The death rates were larger in 5-FU than
mistletoe extracts.
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Fig. 3. The co-treated effect of ABNOBAviscum-Q, ABNOBAviscum-F (AVQ, AVF) and 5-FU on cell viability. The synergistic effects
were observed in co-treated conditions of mistletoe extracts and 5-FU. The synergistic degree was more larger in combination of AVF

and 5-FU than in AVQ.
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Fig. 5. The estimation of caspase 3 activity in the condition of
5-FU or mistletoe extracts ABNOBAviscum-Q and ABNOBA-
viscum-F (AVQ and AVF) treatment. Treating concentrations of
mistletoe extracts and 5-FU were 500 ug/ml and 10 ug/ml in each
at low concentration, and 1000 ug/ml and 100 ug/ml in each at
high concentration condition. The caspase 3 activity was increased
to 4~6 times in the condition of mistletoe extracts and 5-FU
treatment than control group.
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Fig. 4. The co-treated effect of ABNOBAviscum-Q--F (AVQ, AVF) and cisplatin on cell viability. The co-treatments of mistletoe extracts
and cisplatin were showed a synergistic effects, however, the synergistic grade was smaller than 5-FU.
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TFE 3 EF AEE ALE e LIS gle
olek. 2 7 2e] geramA ] WS AL
she X EgHeR ey X187t oy il A et
A FEEA 9k, Aol (Viscum album L) FEE
frellAl 7hg del AgE s AehdiAl e kAol
FUAEE o ARl 33 ALELL 45}
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A AR gheko)| o &elm, §3 AR 0 FE mistletoe lectin,
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Fig. 6. Western blot analyses of Bcl2 and p53 from SNU-719 human gastric cancer cells treated by
5-FU and mistletoe extracts ABNOBAviscum-Q and ABNOBAviscum-F (AVQ and AVF). Treatment
effects of drugs on Bcl2 expression were appeared 48 hours later significantly. In other words Bcl2
protein expression was decreased compared to control group, and was extremely diminished in mixed
condition of 5-FU and mistletoes. The effects of drugs on p53 expression were emerged from 24 hours.

Only 5-FU increased p53 protein expression.
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Fig. 7. Western blot analyses of Bcl2 and p53 from SNU-719 human gastric cancer cells treated by
cisplatin and mistletoe extracts ABNOBAviscum-Q and ABNOBAviscum-F (AVQ and AVF). These
results are similar to the results of Western blotting for Bel2 and p53 from gastric cancer cells treated

by 5-FU and mistletoes generally.



OIS Q: AANIE AIZM DIXI= HPE0 === S2HC S0t 125

2 0DOODO®O OO0
PTEN |

=

(@: Control, (2):5-FU, (3):AVQ, (@):AVF, (5): 5-FU+AVQ, (B): 5-FU+AVF
(@: Control, (8): Cisplatin, (9): AVQ, (I): AVF, (1): Cisplatin+AvQ,

(@i2: Cisplatin+AVF

Fig. 8. Western blot analyses of PTEN from SNU-719 human
gastric cancer cells treated by 5-FU, cisplatin and mistletoe extracts
ABNOBAviscum-Q and ABNOBAviscum-F (AVQ and AVF). The
protein expression level of PTEN was not changed by treatment
of 5-FU, cisplatin and mistletoes.

phin®] FH|E F7HAA & 3] TF5 AT 4]
s FHATIE Ao g Hars]a 9rh(10) A-Abe] 55
Zo]|A] mistletoe lectin A F-o] F2 A EAHEALES GHt 3=
ol EA Aol A-g5]= A$-4to] A7l ABNOBAviscum”
7} Helixor® 2] 3L Iscador® A A Eo] Qlch 2 oI Lol A=
SNl A A5G Al 7EA] kA F mistletoe lecting 7F3 Bl
3HG3l =Y ABNOBAA}S] ABNOBAviscum Quercus-29}¢
ABNOBAviscum Fraxini-25 Ab-&sto] 9]¢+ A|EFol| that
MZZAASEE Asli el slARE mistletoe lectin®] 3
S Alxad sE3 YA IS 7EAY lectinthE 7
TOZ AEZAHAZINE oFsle AL B7bssleh Scheffler
58 HSE oble] 4 ALFA APoIA LAEL
H ot A EFo) el Viscum album L Pini, Abietis, Quercus
o] A|F2] SHAIE o] &slo] lellE Art oA waprt
lectin WH-&&oll 2¥ SIvhH Quercus °FA|7}F 7h4 7= 3k
EHE AU Pini Al 7HE AL E3E Ade AL
2 Uehtopit spx|nk Ag gl A s AdAATE e A
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ufj ol o] S el & ol ol A= mistletoe lecting ©]-&
32 Ea AA Ql ol A AdEE EAY e AAE AL
A EFo| Fofslo] AHAQ AEFAE gl Kokt
Maier 52 A|ZF(scardor M, Qu, P)2] H|EE FEE&
o]-g3slo] 1670] Agt FF A2l el & 54 9 A=
BIE At o] AdolA A T 5 T A A=
o =7+ 9o, =2 lectin 55 -3t Iscardor M7}
QuollA] kst A EFol A 15 1g/ml dose levelol| A Tz
ol vlal 70% o4 AR A A4S HEE 5 Uk =
3} Iscardor Mol Al 3702 cancer cell linesol] 4] Iscardor Quoll
A 79 cell linesoll Al k3t gEF Eah(AA A 30~
70%)E WEE F ek AT lecting Fr3lA B>
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(human tumor xenograft) & A|3¥s}to] thokdl &5
g AHAR] AE 24 a5 SA Hober o] Ajoell
A ALl 2Z2Eol Iscardor 9} Helixor®, ABNOBA-
viscum mali® 23 A7) 2Z59l Polyerga® o] Hlay
9t % Z 24 Al (tumor colony formation)g TZ7-ll
B3l 30%7HA AABHE BEE (TIC<30%) B L3 Az}
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o|¢} nl=3t AEFAE Hlch(14) o8] =% A4
AAZT fASE AdEgo] AR A oo} vl F §
BARE Az2LFo] A3 A% A EF(SNU-719)0l1 4] 9] A
AE AT GQEAIQ] 5-FUel| 8 w5 oEA AlZAEE
= 10 ugiml X2l Al ¢F 50% A|EAE | el om oo
vl A Aol FEE TR ol o3t AEAE =
AVFQ! 7% <F 40 ug/mloll A AVQQl 73 F 50 ug/ml]
SEolA vebdE EsllvhFg. 1, 2). # AollA As
Abo] 237 X8 F57F 50 ug/ml o] AollA= 43 =&
Az Al 53, & Ax 54 235 ey Al 255
oz A33t in vito AT-9] A S & uf o] 5 =t
2 A 8ol A&l AL FElvk Qe ok B A E
Bl A9 Aol 23Te] qelA gl A4S Aokl slek
3B 7)E kAl Wk Al adE ghe 24 99t g4
A Zofl AEE itk AAE = & AeE A= g
QHAlore] v g a3tol chet ATl Galm 5 Ak g
H A ZF(human leukemia cell lines)Q] K5622F KGlaol] o
st FAAF Az AAo] lectin (rViscumin)o] o] &9t
A (vincristine, mafosf-amide, idarubicin and cisplatin)®] =4
5 Z7HA = AS Btk 5) E A2} oA
5 AfAo] 553 5-FU, 3 cisplating 91 Al Eol|
W Al A Aol 5E w5 Aeld AgHo £H
3 Asaivt des G slckFg. 3, 4).
4 A AR p53e] WA == gehAlet WA
2 5.2] qh-goll QlofA] AAQl ok mX] = o R v
© AAFgl| glofA] 25
Aol A}t Eell& Q] &84 (acquired and intrinsic resistance)¥}
Aol glow Fgo g slolg W FFok X8 vzt
TS Ue ESse 8 vlAHehde) o9k vird
2 Bel2 'hAS] 3} W& RS AT A B ¥
A} WA Aol o3l friEE = AlZAEAE AR}
= AT ZFE Bel29}k p53o] AE] ApE Aol glo] A Z 4
e Jlss Fse T8 FAAE AekEh(17,18)
Hostanska 5= 4422 p53-wild-type (+/+)3} p53-
deficient (—/—)21 AX]F wle] Ao} E(murine embryo
fibroblast)oll 4] AR} Az A-$-4ko] lectin (tML)2] ZoF
AE ZA6 U3 AGE 2L AT ML BES

°]§



5 A 2h-go] Zhast
+ 2& AL o] 22 tMLo| p53Tts S A=
5 &l AEAEAE e sk Qvk(19) st
Biissing 52 T2 2lE<% A A (ribosome-inhibi-
ting proteins)?] #-$-4ro] lectin M2} Volkensin® & A5 ¢
72 AT ol 5ol od SEe AEADY HHE ol
FSISAeE. o Aol AR Al 4 g Bl
proteins®] 7+4=9} telomeric associations -frE2} o] Ut
= B1E 590

Sk AF A9-Abo] lecting p53-9FA1 9l SK-Hep-1 Al E39}
p53-543 2l Hep 3B 7 7HFA| o) Ao 24 Bel2e=
a2 1Whdo] A=Y, Baxe A58l dl, 18l caspase
3 9] A2 Z7HE AL ol & 3l p533t p213t= Aglol
SAH o7 AEAEATL FEE M, B3} telomerase
FAo] A deke AT Bt glvk21)

B ool A= Bel-29} p53 wHl A mbe S ol Western
blot A8 A3} FEH ] 48417 ¥ vzl vl 5-FU,
cisplatin, AVQ, AVF ] 2|0l 4] Bel2 b4 utdzko] 7+4
ke Zlo] JEF AL AAbe] FEET 5-FU, ciSplatin !
g Al Aol Bel2 Tl W wFo] TS sl A
gl 4= 99l dul p53] 74 Foll= FdgAQl 5-Fugt
cisplating 2|3k AQTFollAut 2 W gko] izl
ulal wl-¢- EA(37~50%) F7FtAAIRE A-¢-Abo] FEEnt
= Helgt AY FEAA T HzTF Hol7} gladet o=
AF7A 8] oh g AT} npRTIA . A Akl FEE
< p53olle= A2 wIXA g3 F ps3dte SAHE ) WA
o & B2d] WHe VIR eEN A S & T
At

PTEN F-4172k= & Al FAAZA o] Aol &
o7} fubkzy o} A4l -5 (multiple advanced cancers)
o] wkAlsl=d| g «2lo] ) PTEN enzymes A4 AlE
Suck whzA Z4sh] FHE BAE, 5 FAZ ol
G AZEY AAS 3 AT AEAEAE fske 3
kA nLe 7ﬂ§oﬂ Zo] gle),

[¢]
2 AFATNAE FHAET Aol FEE BF

X
rHu

HASAro] ZZEE O ook Lo % HE g A A
A = o]/g—_‘:‘r_E-] 5-FUL} cisplatin<- 3FobA| vl 2 &3

L=
L.

3}

o

Aor} AE AHE
9% A2l wnek 19k AIE Aol Qo] B 4od

=

£ 23
Ao FEEFES E A7 I ol A caspase 39| A4
S7HA171 3 Bel29] A Wi gks A o2 A4 A

EAUAT Sl ol psighe ARelE, 5 ps-
independentdt Zr-8-95 & 4 Ik
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= Abstract =

The Effects of Mistletoe Extract and Anti-cancer Drugs on the Apoptosis of Gastric Cancer
Cells

Yong-Jik Lee, Ph.D., Su Hak Heo, M.S., Dong Gue Shin, M.D.', Sung-Koo Kang, M.D.", Il Myung Kim, M.D."
and Tae Hee Kim, M.D.

Division of Clinical Research, Medical Institute, Seoul Medical Center, 1Department of Surgery, Seoul Medical Center,
2Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: Mistletoe extract was widely used for cancer treatment as complementary or alternative therapy in European
area from early twenty century. It is currently used as alternative anti-cancer remedy by piecemeal in domestic medical
group, however, the anti-cancer mechanism of mistletoe extract was not known precisely until now. In this study the
effect of mistletoe extract on gastric cancer was studied vis cell line experiments.

Materials and Methods: The SNU719 gastric cancer cell line was used, and ABNOBAviscum-Q and ABNOBAviscum-F
were treated to cells as mistletoe extract, or 5-FU and cisplatin were used with mistletoe extract. The cell viability and
cell death rate were estimated by CCK-8 assay kit and lactate dehydrogenase (LDH) assay kit in each. Caspase 3
assay kit was used to measure caspase 3 activity. The protein expression amounts of Bcl2, p53, and PTEN were
estimated through Western blot analysis.

Results: The co-treatments of mistletoe extract Q/F and 5-FU/cisplatin decreased lesser cell viability than only mistletoe
treat. Caspase 3 activity was increased 4~6 times in co-treatment of mistletoe extracts and 5-FU than control. Bcl2
protein expression was reduced by mistletoe extracts or anti-cancer drugs, further more, the co-treatment of mistletoe
extracts and 5-FU/cisplatin diminished more the expression than only mistletoe treatment. Mistletoe extracts did not affect
the protein expressions of p53 and PTEN.

Conclusion: It was concluded that the anti-cancer mechanism of mistletoe extracts was made by caspase 3 activation
and lowered Bcl2 expression, and this apoptosis inducing mechanism was independent to p53. (J Korean Gastric Cancer
Assoc 2008;8:120-128)

Key Words: Mistletoe extracts, Bcl2, p53, Apoptosis, Synergistic effect
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