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Treatment of oral cancers with chemotherapeutic agents
become evaluated as an effective method to reduce cancer
cell proliferation. Anti-proliferative and anti-oral cancer
activities of momordin I on oral cancer cells were evaluated
in this study. Momordin I was originally purified from a
natural product, Ampelopsis radix and showed the anti-
proliferative activity against oral carcinoma, KB cells.
Obtained IC;, value was approximately 10.4 ug/ml. Time-
and dose-dependent chromosomal DNA fragmentations were
observed in momordin I-treated KB cells. Flow cytometry
analysis showed time-dependent apoptotic cell appearance
after treatment of momordin I. Approximately 18.6%
apoptotic cells were observed at 72 hours after 20 ug/ml of
momordin I treatment. These observation were consistent
with the results obtained in DNA fragmentation analysis.
These data suggest that momordin I has anti-proliferative
effect and induces cell death in KB cells through apoptosis.
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BE fg arHql dges Hrpts glvk(Lee and
Kim, 1998a). 3}e-aAl obAlZe] 2 thapd 2ol 7Y
dsted T2 DNASH 24 ZhEsted DNAY HA|, A4},
WA S AekeAy dlal ATH e e ek
Azt Asigezsn ohAlxel i AlzFA4E o
Al ®ch(Lee and Kim, 1998). ZLelv} 24-7]5% 3},
23IA FE, AISA 22 TR Sl ofx] Fofok
o AR ot gt FE Fof AdiHog HApgo] A
om gl mdrb ok oAl A oREAE o
Al Qlell A8 rhedh SR AE 3 dTEel 4
ol$fth(Lee et al., 2000; Konkimalla et al., 2007).
SPdolla] 7ok AsAlR AREEY] SAsiA] Al i
dlofal Al obA o] whE 2 oAl iR 7
Ao zol7b 9l7] wiiEol(Kim er al., 1999), F&39l
2 8%5 flsle] AHA7 AhAlE Algshn AeE gk
A Fz AAe AREE] SleiA A gstkaAt B
obgel sataiAlel el A AAle daAolrt
(Lee et al., 2000; Lee and Kim, 1998; Kim et al,
1999; Park et al., 1991). ZZEo] F7dskol gl 2ol
ofA|e] Aol thsted oy sd7Eo] AR glow
Lee et al.(1998)5-% QlAARE-S o] 85lo] F7totol] oy
3l aotsbAel] wiste] darstglovd(Lee er al., 1998a),
7471 2% black raspberry(Mallery ef al., 2007)
2006Y52] ke

fr lo,
2,

Coptidis rhizoma 5% (Lee et al.,
ol 4 £] f‘ﬁr; O‘I”Zﬂiﬂ TF5Adol] tiste] Rasledc), ol
EEL ghated, AAHAE o]&ste] T7tE
i 2] ODL%AOH DHO}‘”% Pt S X 2AE 2 A
TR0l tsted Arlels Y =EEe]

= -
ks Ay F
o Jrh(Bosmer et al., 1996; Oh et al., 1996; Kim et




114 Kyeong-Seong Seo, Jeong Hee Kim, and Yeo Gab Kim

al., 2005; Manoharan et al, 2006).

Momordin F> FAR+-EA A9l Jun/Fose] AP-1
9 23 A 24E vHE B2E AAs
W= (Ampelopsis radix)olA5E] B8 Exoln A¥xZ
A AA|E} 9hso] Buslgich(Lee ef al, 1998b). 7
24 2 dToll4= momordin 19 FtellAle] A|£5
AEANE dolsla 2 2A871Ae welart skl

2 A A" As=2 = W (Ampelopsis radix)
< 2, AAlsled 932 Momordin & Dr. D. K. Lee
2HE Aol ALESIeh. 1 2% Fig. 13+ 2ok

AZF Y AE ok

+ Aol ARE AEFe 74 ARt Axs
9l KB(human oral carcinoma cells, ATCC CCL-17),
A 255 AREslgd o wiok wlx| 2= 10% fetal bovine
serum(FBS)°] Z3Fel Eagle’s Minimum Essential Medium
A (MEM, GibcoBRL, USA)S A}-&algdom, ahyA]
Z streptomycin 100 pg/ml = penicillin 100 units/ml=}
2mM L-ghitamined #7bstolet. AlZ wjoke 5% CO,
95% 71, 37°CollAl Swell whel A3}t

Ax25454

KB AlZF 96 well plateoll A& F 3}t Bl ok
StaL ohA] 48 AJ7E Fob wlokElglg o olojAe &%
=7F % 0709 A% = AA AZEE AAsko)
7ZA74H AR5 KB AEE 96 well plateo] A& &
SE Sob okt cheksl $=9 momordin B 7}

stod 48 A1z Bk okttt MTT(3-[4,5-dimethyl-
thiazol-2-yl]-2,5-diphenyl tetrazolium bromide, Sigma,
USA)= PBSell 5pug/mlZ Eoix 02 um iR & A
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Fig. 1. Structure of momordinI. R1=R2=H.

2 _20°C o] EF5le] naElgy oA Eo] AlLs)
St MTTE 10 pl & 7F8at 443k gt vk & 7
well®] wjekel-g- A Ast FAH formazan 23S 0.04
N HCI o] 3% isopropanol 100 ul & #7}sled 7P
Al Aekslo] bAF] Lal|Al7] F, o]& ELISA multiplate

reader (Biorad Co., USA)E 570 nmel|Ae] $H=E &
gafadet.

DNA fragmentation assay

Confluence”} 2F 40~50% 7| wjoks KB #|2ol 2
FTFE7F 20 pg/mle] B AlEE A F v
(4°CollA 587 750X )2 et o Fo by
Hyun ef al., (1997¢ 713 wils w@5ich. 71&ks] A
Hobd ot Zoh 39k AlEE cold PBSE A|A 3}
3 TE buffer(10 mM Tris-Cl, 1 mM EDTA, pH 8.0)1
541721 ohg lysis buffer(0.5% SDS, 25mM Tris,
5mM EDTA, pH7.5)% Al &allo)-& nb&git}. xhy
A2 proteinase K& AF&3ted AlA%E & phenol?} chloro-
form(l : 1) &2 FZ AASIAL}. o37]o] 3M sodium
acetate (pH 5.2)¢} cold ethanots AH7Fska —20°CellA
DNAE AAA7Zl & +3313r}. 85 DNA+ Speed
Vac.(Savant, Holbrook, NY)& o|-&3lo] A=xA]7] & TE
buffer(pH = 8yl 23l A|Zirt. RNAE= DNase free RNase
E ARESled AlASIeh £7]%l DNAE 1.5% agarose
gel o4} #7|°d-53}L ethidium bromide®} UVE °]%-
sted 7HA|EHsloint.

Flow cytometry analysis

wjofH KB 4¥ol momordin & 2|3k & 4°CollA
57F 750X g2 YAREE|sle] 25)9drt. Flow cytometry
<+ Piao et al(2001) ol 7|& vle} 7o) F3P3leien] 71
2] sy ohgat 2ot 8lkk Al2E PBS® Mcllvains
buffer(0.2 M Na,HPO,, 0.1 M Citric acid, pH 7.5)%
1:19] vlgz 233 Sl =2 5 70% ethanol
2mbE A7REL 4oflA] 6027t A AlA AxE s}
Grk. 2GH AHEZE 4°CollA 5 E7F 750X g AL
g3k PBS o2 F ul Hojll F AAAE(10 pg/ml
propidium iodide, 100 pg/ml DNase free-RNase in PBS)
2miz @RS 1 F AEE AT 37CeIA
247159t RNAE AlAsc}h. A2+ FACS Callibur
(Becton Dickinson, U.S.A.)E o]-g3le] Al gXe] ukil
H ¥F=S FActed TAskd

Al
=

e

21

Momordin 18] F~7}<}tol] ol g A £ E4]
T7434 AlZ3 KBell momordin I(Fig. 1) 0, 5, 10, 20,
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Fig. 2. Relative cell survival of oral carcinoma (KB) cells after
treatment of momordin 1. Cells were treated with 0, 5, 10, 20 and
40 ug/ml of momordin T for 48 hrs and cell survival was measured
by MTT assay.

A0 (pgdml)

Fig. 3. Time-dependent (A) and dose-dependent (B) nucleosomal
DNA fragmentation of KB cells after momordin I treatment. KB
cells were treated with momordin I as indicated amount of time at
20 ug/ml or as indicated concentration for 72 hrs. Chromosomal
DNA was extracted and subjected to electrophoresis on 1.5%
agarose gels followed by ethidium bromide staining.

AL Vel Al A4S 50% Al Feel 1C,,
% °F 10.4 ug/ml= W-EP/"O = o]F & @l momordin
= KB Alxo| wsie] =g A7 Asf|) ax 2 77}

SF AlZFel W3t AzEAe] s 4 ATk

Momordin 19] apoptosis 5 &3}
Momordin Iefl 2|8k A2 A=A =8 = gk
apoptosis =l &3k AIR] Foprr] SJsh
A 25 KBell momordin 1 (20 ug/mlys =]
Hale| wE 3 W] chromosomal DNA w43} okrks
ssbelck(Fig. 3). HETF Al A 19
DNA A3} ofido] =] sixlul A8 A7 2o
THE DNA 43} ofabe] sAakslr] Aaksidet. =3}
A8 A A|zlo] 742 A7le]EAe]l DNA 24
3} ofAto]l #AEACH(Fig. 3A). Momordin 1 5% 3}
of w2 DNA #A43} o5 #adk A¥e Fig. 3B%
e}, =z 1, 5% 10 pg/ml 2] momordin 12 22
gk 7-tole DNA +AsP} 2= wgkort 20 pg/
ml o|4e] FExelAe DNA A3 AAE I (Fig.
3B). T3k 40 pg/ml 9| £ FEoAE B8 B DNA
A3k} ARl E3sled £ vl momordin - KB
A 0| A apopt0s15€ T3k AEAE 5 S He
nucleo- somal endonuclease@Adoll 2]3F DNA —"‘?—Wﬂ%
frestgen o= momordin 2 Hz2g A7 ¥ 3
Sxol WEHshs FAS Bt

p

Momordin 19| &3 A| X F7] o &

Momordin Iofl &gt dtE 27t AE2F7)e} ofw Algh
Aol YUeA sobrr] Sisted FAPAZF KB cell]
A A E Holi= F52l 20 pg/mlel momordin
& Aelslar AZlel] whE AlEFTe] FEopE WA
+4% A= Fig. 4A9t ). Flow cytometrys ©|-%
q AT AT AAF] KB A2 Az 5]
%r{_ oﬂxﬂﬂ] .L—Lzﬂ —Zr‘ﬂ] ]oJ Glﬂt 47% oﬂxﬂﬂ] i

718l S71= 8%, wEFH] B Hd7]el G2/M7 I+ 20%,
283l sub G1o HEE 2%e]dch. 12v} momordin
I AHe] 39 1, 2, 3, 4,4 58 Fof AxF7]e] Ao

Zol H-¥F ok G177} 4 44, 45, 44, 35, % 12%,
4 o 6%, G2/M7|+= ZF2F 23, 24,
20, 15, ¥ 4%0]dt}h (Fig. 4B). =3 sub-G19 %%

| wheb 22k 3,05, 19, 38, B 75%%
WA o) Fileled £ wf Gl S, ¥ G2/M719
27} A7ke] 7bA sub-Gle] Frlol whe} w2
45l 743 2ok o] momordin [ AR 9
2 H]3sto] 12}:-% WH momordin o] 28k A
¥ 24 oA a3t Gl 2 G2 arrest, Al¥FA &g
]i_,_7] HLZ;HE o]oa]_i Vel = 7o)
ohje} apoptosisE -F=oF] whirelels Z1E ¥od ot
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Fig. 4. Flow cytometry analysis (A) and quatitative cell cycle distribution (B) of momordin I-treated KB cells. Concentration of momordin I

was 20 pug/ml.

n & BAE AT ATolAY, 2w AZEEE AT
o7 k2ol i AEHAE velle oHEE 2

TS HA| o A 5% ALE AAFE AL 3hobe] o] 58 FokollAle] efEol mZtEl AlFol g5
2 48R ok =4 & | golle B-eka ek o] AZEAEL F=sHA HAck(Lee e al., 2000; Lee and
gk oI5, Al wigk ohelRE A, AR A1sat Kim, 1998; Klm et al., 1999). ﬁdzﬂﬂ}xl o#fAl wlEi=
Au|A Aol ZA)9] ofElg Fog Pt wigk ohek cisplatin?} S-fluorouracite- 7|02 3k E3hgwo] 7}
g A5k 2 X syEo] A= glek(Konkimalla er al., A Aok deiA 9o 60-90%7Fx1e] HES-Eo]
2007). =3 2 et Bo] Szt wkao] wAlS 7L B vl ¢ithMyung and Kim, 1999). 22} 33ke
Zdotoll gk FAle] FoRxla SlH(Lo Muzio B2 old 2 AsaelE BTk o4, BRE, E

et al 2006; Ziober et al., 2006). F7)5A5), AlSA W aded As) B 2xgo wy
HA s W T shial shek e FHAl S 28 I Mgl & xﬂo&% HEy 9l7) whigel el #
Al glom] B M o] o)Foix it} S Folar ANBRIAE Fol7] 3 FEHEee

ot i}’@iﬂd% HA L] ofe] tr Eo] AYFhe] g A7 (Kish er al., 1982)%} Al Foke] o7} &ut
stetll T2 DNASF 24 #43lo] DNAY B4, AA}, 8 AP Foll ot 22y oA BpstayAle] SA4F
HAAA S AAxtelAY, AAbdTAY FA3E welste] A7b A3 AARA @i glom olo] whE A5l
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A=Al Slek(Lee ef al., 2000; Lee ef al., 2006; Mallery
et al., 2007).

FHZol o] AH oz Fahgo] He Aow el
AL E3F AT} UFE T Qs A Aol
29 AE-E 22 9 A olzel] AgEls gl
A= L A golshe odFEe] ¥asa
(Lee er al., 2000; Lee and Kim, 1998; Kim et al.
1999). =15} =179 "xFAjolx e, AAH 484
AoAAE CP2ela Wmsln olEw iy Faldl 3ot
A P29 T2 Felska P27t detasts A
EEAH(KIm ef al, 1996). EZF &+ 4000iF2] AE-=
FES 2225 olAle] AEA wEA A¥Fel HL-
60410l Hg-stod 4 pg/mieldle] Fwolld] ICHEE 1}
BRllE 1759 455 asdgion] o]E F oo
Zzhe] gkl whaisleo) RuEglck(Suh ef al, 1999).
A% 5o FFe] AdEolA A AEFoel wiet ¢
o4 Sle Aot E) B uEga o)E Ao 2325
<+ cisplatin?he] -85} w) Tt A LTl gt 3}
Y] S7Eart BaEgick(Lee er al., 2000). Black-
berry?| FE5o] Hobd 2l oA et AEF 4R
< Asll, o1& F A o] ferulic acid Y B-sitosterol
ol ERI=gom(Han er al, 2005), &3] FZEo]
7t A28 AZAFES frwste] BaEch(Kim er al.,
2005).

T, A ol gste] A4 AlFStAl ares)
Ao g elAlEAel digh A gkl e] Z-
S8sict, =3t stehe A AHSS mahlAe] ik
T ek 2% 9le] Hddl FstamiAl Ade
A AAbe ol (Park er al, 1991). A8
A dstAle]l 2R4E 24e] 9Jeia DNA FA

14 243 *H-thymidine DNA uptake Ho] 7
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2 el W (dmpelosis radix)®) Z2-52] momordin
7S KBoll A86ted MTT assay® o] 83t
AZ AEE F4E AARE 23 1C, el 9k 104 ug/ml
22 <dojx momordin Ie] KBel| thaled 93k A%
A A Eas Jepll s 2AS 2l 4 sl DNA
A3 247 flow cytometryS o]-&3t A ZF7| A
o AxApEA 4 B4 A3 momordin 1 KBAE
o4 apoptosisE =3 A-E o 4 gl FHEx
FgotAle ofe] AL 1MEo] WAz Yed 1 F

apotosisE FEToEA] oF LS el oS
o] o] ¥ uE3 vk Apoptosist= programmed cell
deathetir= Fe|w ol AAlzHol whys} obslabAd
(oncogenesislol] #Hodshz 543 S wHol] ¢
g Aoz defx]i 9rh(Angel and Karin, 1991). 2+
AlZo] M E2] apoptosiss AHH oz f=8 4+ g}
Mool F2 PR o8 F AL Aelth(Kim
et al., 1994; Suh et al., 1995). 3% momordin 1¢] #
FAF gt SAAEE HAAskn zprke] dobaRal
2 apoptosis =] AR #A-g7)2te] 2ol 5 AA] <
Aol AREh7] flst A5 sk, 71y sksta
HAY S Helgh AEF Al Aol dlgk 712
A Agogxie IAE &S 4 glozz AzbE,
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