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Abstract

STUDIES ON ANTI-ORAL CANCER ACTIVITIES OF MEDICINAL PLANT EXTRACTS

Young-Hoon Lee, Yeo-Gab Kim, Jung-Hee Kim*
Dept. of OMFS, College of Dentistry, Kyung-Hee University
*Dept. of Oral Biochemistry, College of Dentistry, Kyung-Hee University

Treatment of oral cancers with chemotherapeutic agents are evaluated as an effective method for remission to reduce cancer prolifer-
ation nowadays. But, minimization of side-effects such as bone marrow suppression, gastrointestinal toxicity and renal damage is
another problem to be solved. Thus, a possible approach to develop a clinically applicable chemotherapeutic agents is to screen anti-
cancer activity among traditional medicinal plants which have been used for thousands of years with very low side-effects in orient. In
this study we focused on screening anti-oral cancer activities among 14 traditional medicinal plant extracts that revealed anticancer

activities on other solid tumors.
The results were as follow :
1.

Methanol extract of Lepidium apetalum showed the highest anti-oral cancer activity against A253 cells. At concentration of 4ug/ml,

the cell viability was 48% under our experimental condition. 1Cso value obtained was 4ug/ml.

. Methanol extract of Coptis japonica and Solanum nigrum were effective on KB cells. Cell viability observed were 62% and 67% at

concentration of 4ug/ml, and ICso values were 12ug/ml and 10ug/ml respectively.

. When the methanol extract of Lonicera caerule was combined with 2ug/ml of cisplatin, the anticancer activity was synergistically

increased. One hundred wg/ml of Lonicera caerule showed 92%(alone) or 59%(combined with cisplatin) cell viabilities. 1Cso value
of Lonicera caerule extract against KB cells was reduced from 301ug/ml to 126 u¢/ml when combined with 2ug/ml of cisplatin.

Caesalpiniae Lignum, Curcuma aromatica.

Key words : Anti-oral cancer activity, Medicinal plant extracts, 1Cso
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. Medicinal plant extracts effective on both A253 and KB cells were Coptis japonica, Lepidium apetalum, Solanum nigrum,
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Curcuma aromatica (=), Sangwsorba officinalis (2.¢]%), Croton
tiglium (}5), Poncirus trifoliata (#]4), Lepidium apetalum (%32
Z}), Aralia cordata (%), Rubia akane (%5 44), Caesalpiniae
lignum (4~%), Coptis japonica (3}#), Solanum nigrum (7}u}s5),
Ephedra sinica (7}2}), Paconia japonica (2 2F<F), Agrimonia pilosa
(A A1), Lonicera caerule (4 &4 o] LH).
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A1 AFo = o] & 100% Dimethyl Sulfoxide(DMSO, SIGMA
Chemical Company, U.S.A.)£< o] Phosphate Buffer Solution(PBS)
2 =9 T ojg 7HA] FER 84 ske] A3 thFig. 1).
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Fig. 1. Experimental flow chart of sample preparation

: Extracted samiples

3 MIEF 2 oo
B QYA AGE AEFE T gERozrY 2Yd

epidermoid carcinoma cello1 A253 cellz} KB cell& A543
A 2 AFEE wf okl © 2 = A253 cellol] sl 10% Fetal Bovme

54

Serum(FBS, GIBCO, BRL, U.S.A.)7} X g% RPMI 16404 A
(Rosewell Park Memorial Institute 1640, GIBCO, BRL, US.A.)E Al-&
39132, KB celld] thas]l A= 10% FBS7} & H MEM#| #|
(Minimum Essential Media, GIBCO, BRL, USA)E AF&-3}910H,
o] £ Hi x| = streptomycinz} penicillin(GIBCO, BRL, US.A)S 7t
Z} 0.1mg/ml, 100units/ml¥ 2 &34tk A H v A= 37C,
100% humidity, 5% CO.¢] Z713tell B ol mE A X vl 2 A8
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Ao A2 7ZF well(96wells/plate) & A E4== A253 cello] 3
x 10cells/well, KB cello] 5x 10cells/well® HE£313 oW, Al 5=
100% DMSO¢l| =515 PBSel| 84 ato] ALS-stlom, A5 E 7 P
J& W DMSOS] wi AW HE5=7F 05% o 7h HES a3
th A 29 H=E1rE wellg zHz} 500, 100, 20 2 4gg/mlo] H %
2 39tk 7R =5 ofA = 3 AYS 2 ZA0E A}
gatgom, YrA & 2dE F22 0A Suwe Hrhs
o] 100% A EFL (W) 2 Aottt o] Al 2 FE2E0] F3F
© plateS 94 25k ZA sk ul sk 2, Smg/mle] MTT(34,5-
dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide : SIGMA
Chemical Company, USA)S =& wello] &2 9] 1/10& 7}38t
T TRA] o] & 3TC ol A X 7F F 3t vl oFat ATt Plate S 7 o] 7t
wello] &A= formazan 2742 0.04N9] 0140] ShaE o] 4AX
29 47E 0ImRE Arkste) fax171 £, o] = ELISA multi-
plate reader(Biorad Co., US.A)Z 570nmol| A o] S34 T & =3 o]—
Lo} 7}7ke) IC503HS Al 4¥a}9l o.m, 53] A253 celld
0}04 g o] B KB celld] tjsted e 77375 Fe] A
grekAI Q1 cisplatin(fr kol 8] Al o, d=) 2ug/mls o
o oty ZAEAHEES AU o9 ¥4
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el 222 44 }(Lepldlum apetalum) . 48%2] A E A
&S e oA, 20u/mle] T2 A= A ¥ 2H(Lepidium
apetalum), & =-(Curcuma aromatica), &# (Coptis japonica), 2%
(Caesalpiniae lignum), ﬂ}u}%(Solanum nigrum)o] z+z} 27, 36, 41,
45 2 47%2] N EAEES Btk T3 100ue/mle] ST T
Al &%, AEA), g9, 2, 7hvkeol 47 10, 17, 21, 21 B

21%8] MEZAEES ‘JrEP”J °“1 500ug/mls 2ol A 74 =&
AEEAES Jed FE2EL2 7502 4% A EAEES
vehl 212 24 (Poncirus trifoliata) &5 = %2 A|ZAEES

o] %8 452 S e SlrHTable 1, Fig. 2).
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Table 1. Anticancer Activities of Medicinal Plant Extracts Against
A253 Cells

220l st ofEAlE

J>~
4)4
iy

[
lo
0k
ng
fols
A
2
rk
o
re
4

Table 2. Anticancer Activities of Medicinal Plant Extracts
Against KB Cells

concentration |y . /i |20ue /i [100ue /il | 500e /i concentration |y e /i |20ue/ il [100ug/ il | 500e /i

extracts extracts

Curcuma aromatica(2& 85 36 21 15 Curcuma aromatica(2= 100 84 14 7
Sanguisorba officinalis(20|&)| 79 91 67 16 Sanguisorba officinalis(20|&)| 100 | 100 100 19
Croton tiglium(IHs) 77 88 96 73 Croton tiglium (ZHF) 100 | 100 100 70
Poncirus trifoliata (X&) 74 71 61 9 Poncirus trifoliata (X|4!) 100 89 59 7
Lepidium apetalum (Z23X}) 48 27 17 17 Lepidium apetalum (M2{A}) 84 30 12 20
Aralia cordata(S&) 72 80 79 69 Aralia cordata(S&) 94 93 92 85
Rubia akane(ZFFAL) 85 91 83 11 Rubia akane(ZFFMU]) 92 92 91 9
Caesalpiniae lignum(£=) 91 45 11 14 Caesalpiniae lignum (25) 100 23 12 19
Coptis japonica(2H&1) 52 41 21 11 Coptis japonica(&2) 62 45 9 7
Solanum nigrum(7H0EE) 53 47 27 4 Solanum nigrum (7H0FE) 67 39 5 5
Ephedra sinica (0t 95 100 100 32 Ephedra sinica(0+g}) 100 100 100 18
Paconia japonica (2422F) 95 97 96 26 Paconia japonica (21 ZH2F) 100 | 100 93 20
Agrimonia pilosa(&AILE) 93 100 100 37 Agrimonia pilosa(&AILIE) 100 | 100 94 13
Lonicera caerule(#ZO|LIF) | 88 97 100 56 Lonicera caerule(HO[L}F) | 94 99 92 38

(All values are relative percentage(%) of cell viabilities com~
pared to that of control group)

(All values are relative percentage(%) of cell viabilities com-
pared to that of control group)
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Fig. 2. Anticancer activity of Lepidium apetalum
against A253 Cell (ICso=4ug/ml)

50%01/de] MEEAS debd 25 A4 EA8A &
Skout et Zhnkg FEE oA #7# 62%3} 67%2] A EAYE
&5 B 20ue/mle] FEol A= A& (Caesalpiniae
lignum), 74 & z}(Lepidium apetalum), 7}o}==(Solanum nigrum), 3}
& (Coptis japonica)o] Z}z} 23, 30, 39 & 45%2] A A Z &S vhEt
WREH, 100ug/nl 5ol A 7hvkg, 9, &5, A9, 255
ZE2 7}745,9,12,12 9 14%9] A ZAFE S-S BT E3 500
ug/ ml 9] —?%%%E 1M 7bekg, 39, 25, AA, FFAY
(Rubia akane)5-0] &5 10%0]5te] Al ZAEES Hof =2 A%
=45 UE ‘EM(T able 2) (Fig. 3).

TE31, 50% A %E(ICso)b N2 v s ZF Al e A E
% dfc ok FEE FoHn, o)

AEE0] 0%} H = &
FaI] AR /‘}%o} Atk A253A) ol th 3 529 ICegk

Fig. 3. Anticancer activity of Solanum nigrum
against KB Cell (ICso=10ug/ml)

o AR A dug/mlZ JERLY, 7HulE, 3, &F, A% o)
77} 10, 11, 16, 18ug/mle) oWﬂmWAqﬂm“ﬂ-tiKB
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Table 3. IC* Values of Medicinal Plant Extracts Against A253
and KB Cells

Table 4. Anticancer Activities of Medicinal Plant Extracts
against KB Cells Combined with Cisplatin 2ug/ml

cancer cell | 253 cell( g/ m) KB cell(us/nl) CONCeNUation Sy -y | 20 e/l 100 e /ul| 50022 nl

extracts extracts

Curcuma aromatica (&%) 16 65 Curcuma aromatica(28) 100 82 16 10
Sanguisorba officinalis (2.©]&) 261 339 Sanguisorba officinalis(20[&)| 100 | 100 28 39
Croton tiglium (35) »500 »500 Croton tiglium(ZtF) 100 | 100 100 84
Poncirus trifoliata (#]4) 242 150 Poncirus trifoliata (X&) 9% 50 14 8
Lepidium apetalum (%A} 4 14 Lepidium apetalum (MZ{A}) 83 50 33 15
Aralia cordata (5&) »500 »500 Aralia cordata(=&) 100 | 100 100 72
Rubia akane (Z544) 290 234 Rubia akane(ZFFAL]) 100 | 100 77 9
Caesalpiniae lignum (&%) 18 18 Caesalpiniae lignum (25) 80 21 13 23
Coptis japonica (%) 11 12 Coptis japonica (&) 51 28 13 19
Solanum nigrum (7}7}%) 10 10 Solanum nigrum (7}0ES) 66 48 11 8
Ephedra sinica (7}3h) 390 333 Ephedra sinica(0Fg) 98 95 44 74
Paconia japonica (#2+ef) 356 330 Paconia japonica (84 ZFF) 90 89 71 23
Agrimonia pilosa (ZAIYE) 433 324 Agrimonia pilosa(ZAILIE) 96 97 19 19
Lonicera caerule (JolU5) 500 301 Lonicera caerule(HZHO|LIF) | 87 84 59 8

2590 100ug/mis oA ZHz; 59%00 A 14% =, 92%0] A
S5%E aEE FAEHE Yepi Ak g 500ug/mlE Sl
Me ALY A ol guhe BstE HolA| ot ot
2] 735 8%l A 8%E ] A EAYEE AT HE YR
ohz 8] grolubrubs A& 749 ICogh> 301ug/nl, Cis-
platinz} ] H&-A] 1Co7t-S 126ug/ nl 2 7345 9L tHTable 4, Fig. 4).
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(All values are relative percentage(%) of cell viabilities com-
pared to that of control group)
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Fig. 4. Synergistic anticancer activity of the combination of Lonicera
caerule and cisplatin(2ug/ml) against KB cells
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