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Abstract — The anticancer effect of medicinal plants against two oral carcinoma cells, A253 and SCC-25 were
investigated in this study. Methanol extracts from 63 medicinal plants, which have anticancer activities against
other cancers such as stomach, hepatocellular or colon carcinomas, were prepared and screened for their anti-
oral cancer activity by using MTT agsay. Thirty one samples showed anti-oral cancer activity against either cell
line used, however, other 32 samples had no anti-oral cancer activity. Among these samples methanol extract
of Caesalpinia sappan revealed the strongest anti-oral cancer activity. The ICsq values of this extract against
A253 and SCC-25 cells were 16 and 25 pg/ml, respectively. Fractions of n-hexane, dichloromethane, ethylace-
tate, n-buthanol and water were prepared from methanol extracts of Caesalpinia sappan, Anthriscus sylvestris,
Rhus japonica, Curcuma arowatica, Inula helenium, Sinoarundinaria reticulata, and Polvgonum cuspidatum,
respectively. Among these 35 fractions the n-hexane fraction of Inula helenium showed the strongest anti-oral
cancer activity, the ICsg value was 1.6 £0.3 pg/ml. Ten other fractions showed ICs values lower than 10 pg/
ml.

Keywords [ ] Medicinal plants, Anti-oral cancer activity, MTT assay, Caesalpinia sappan, Inula helenium.
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Table 1. Anticancer aclivities of methanol extracts from medicinal plants against human oral carcinoma cell lines
s ow e S A3 el .

Caesalpinia sappan (325) Leguminosae Lignum 16 25
Anthriscus sylvestris (1 &) Umbelliferae Radix 19 81

Rhus javanica (29 A1) Anacardiaceae Galla Rhois 24 35
Curcuma aromatica (€5) Zingiberaceae Tuaber 29 38
Inula helenium (5-3F) Compositae Radix 36 94
Sinoarundinaria reticulata (53) Bambusaceae Herba 48 101
Arctium lappa (-3 21 Compositae Semen &9 >150
Acanthopanax sessiliflorus (2-7}2]) Araliaceae Cortex 103 105
Taxus caepitosa (73 Taxaceae Herba 105 76
Melia azedarach (31% %)) Leguminosae Cortex 110 45
Polygonum cuspidatum (Z35) Polygonaceae Herba 114 111
Pharbitis nil (VF23) Convolvulaceae Semen 115 37
Polia rubra (3 5-3]) Polyporacea Tuber 115 122
Gleditsia sinensis (24 A}) Leguminosae Spina 118 120
Psoralea corylifolia ($}31.7]) Leguminosae Semen 119 137
Orostachys japonicus ($+4) Crassulaceae Herba 120 58
Foeniculum vulgare (£2)3F) Umbelliferae Fructus 123 >150
Chelidonium majus (8 23)) Papaveraceae Herba 126 >150
Areca catechu (81 A1) Palmae Semen 132 >150
Corydalis ternata (3 24 Papaveraceae Tuber 137 131
Albizzia julibrissin (3F33]) Leguminosae Cortex 138 117
Scutellaria baicalensis (3-5) Labiatae Radix 140 124
Dendrobium monil (2 =) Orchidaceae Herba 143 >150
Paeonia suffruticosa (5 %5)) Ranunculaceae Cortex 143 >150
Schizandra chinensis (2.7] A} Magnoliaceae Fructus 146 >150
Angelica gigas (FF) Umbelliferae Radix >150 75
Catalpa ovata (>=11-5) Rignoniaceae Cortex >150 130
Forsythin viridissima (44 L) Oleaceae Fructus >150 137
Buplearum falcatum (A &) Umbelliferae Herba >150 72
Rehmannia glutinosa (5% ) Scrophulariaceae Radix =150 100
Houttuynia cordata (°1 43 &) Saunuraceae Herba >150 110
S $5% GUEAE e ABe] dele] BP9 Q) 28 A=E A B o|sfoE 22| CHCL ¥
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Z3tell g} IS ZAE. TEJ—E— Azt AR %9 CHyCl, £3(5.7+09 ng/ml), S¥iAke] EtOAc 2

= AF(Caesalpinia sappan), HE(Anthriscus sylvestris),
2 WA (Rhus javanica), &5 (Curcuma aromatica), =3F
(Inula helenium), S99 (Sinoarundinaria reticulata), & £
AT (Polygonum cuspidamum)®) 22w, 7 A3} = Table
39} 2o} g 5 ARl AR 49 GaE o
P 4B 79 BuOH £3e) ICs Fkel 2.7£0.5
pgmleE 7V RABAe) woieh B8 AR F 7R
ahtEA] o] pat AR EH3F0] hexane £EO2Z [Cy
ZFel 1.6£03 pg/mio]g e, B3] CH)Cl, 23 o
EtOAc B35 ICs 7,,}0] 747y 45402 E 44308 pyg

mie =2 3kerEd o] $palsiet. ICs kol 10 wg/ml )3}

(65109 rgml), 279 CHCl, ¥3(54+0.5 «g/ml)
2 FtOAc #3(6.311.4 vgml) 508 % 10748 &2
g AlZe]%ict.

a

M

Ao A9 S, Rt 8 A Bl g
g} B ohgAlEg sl TRz A
o] g FYEHE AT F 6359 AR F
F so%e) A= 31 AzeA FISIY BT
Aot Bl YA YrgAe) et AE



156

Jeong-Hee Kim et al.

Table 2. Medicinal plants without oral cancer activity

N - - = ICs0 ( £¢ 2/ml)
K = (AE9) %+ A AEH-9] 55 SCC5
Dioscorea batatas (AF2}) Dioscoreaceae Herba >150 >150
Arisaema amurense (R4 Araceae Tuber =150 =150
Sinomenium acutum (%}71) Menispermaceae Radix =>150 >150
Broussonetia kazinoki (45 Moraceae Cortex >150 >150
Agrimonia pilosa (218 3%) Rasaceae Herba =150 >150
Erythrina variegata (5 45-) Leguminosae Cortex >150 >150
Schizonepeta tenuifolia (3 7)) Labiatae Herba >150 =150
Dictamnus albus (1 3)) Rutaceae Cortex >150 =150
Lycium chinense (7771 ZF) Solanaceae Fructus >150 =150
Cornus officinalis (AFFRF) Comaceae Fructus >150 >150
Eucommia ulmoides (F%) Eucommiaceae Cortex >150 =150
Ganoderma lucidum (%1 X)) Polyporaceae Body >150 »>150
Aconitum carmichaeli ("4 57 Ranuncolaceae Tuber >150 >150
Citrus trifoliata (7] 2F) Rutaceae Fructus >150 =150
Oldenlandia diffusa (4 ZFAL4d &) Rubiaceae Herba >150 >150
Prunelle vulgaris (3F203) Labiatae Herba >150 >150
Coix lachryma-jobi (8] <] 1) Graminae Semen >150 >150
Carthamus tinctorius (-22)) Compositae Flos >150 =150
Rheum undulatum () 2 Polygonaceae Rhizoma >150 >150
Lithospermum. erythrorhizon (A}3) Boraginaceae Herba >150 =150
Psoralea corylifolia (R 7]) Leguminosae Semen >150 >150
Salvia miltiorrhiza (S4F) Labiatae Radix =150 =150
Glycyrrhiza uralensis (7F3) Leguminosae Radix =150 >150
Saururus chinensis (AR ) Saururaceae Herba »150 >150
Prunus persica (£-21) Rosaceae Semen =150 >150
Achyranthes japonica (5-%) Amaranthaceae Radix >150 >150
Plutycodon grandiflorum (% 73) Campanulaceae Radix >150 >150
Cridium officinale (315 Umbelliferae Radix >150 =150
Agastache rugosa (Z3F) Labiatae Herba >150 >150
Pulsatilla koreana (" %) Ranunculaceae Radix >150 >150
Cinnamomun cassia (57)) Lauraceae Cortex >150 >150
Imperata cylindrica (W 2.+ Gramineae Radix >150 »150
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Table 3. Effect of fractions of medicinal plants on oral carcinoma
cell line, A253 cells

Medicinal plant Fraction ICs0 (Ug/ml)
Hexane >50
Caesalpinia sappan CHCLy 8.9%3.0
(&2 EtOAc 10.042.3
BuOH 2.7+0.5
H,O >50
Hexane 36.7+£5.0
_ , CH,Cl, 5.740.9
A”(tgdr e ;‘S sylvestris EtOAc 22.842.5
BuOH >50
R0 =50
Hexane 15.7£2.4
Rhus javanica CH,CL 22.80.3
(oA EtOAc 6.5£0.9
BuOH >50
H>0 >50
Hexane 11.343.3
Curcuma aromatica CHLL, 34103
o = EtOAc 6.3+1.4
== BuOH >50
H,0 »50
Hexane 1.610.3
. CH,Cl, 45102
lmzlg hﬁ;l)emum EtOAc 4.4+0 8
BuOH »50
H.0 >50
Hexane 213412
Sinoarundinaria reticulata CHLC, >0
Z o) EtQAc >50
= BuOH 50
H.0 =50
Hexane >50
o CH,Cl, 15.6+2.4
Po(lgiggd cuspidatum EtOAc 45.043.5
BuOH =50
H;0O >50

4 2 el qleh mela Ul mEsA gEg
FolBhn 219RE HEF mGRT FYL PIE
9 APEE 9E 5 U Aes Aman,

UAtel ws
2 a7 S)ete) 949 97 g 2 9%
e FH3 970 Ao A=) o

o FPALER e,

x =
2

o

Al-Sarraf, M., Pajak, T. ¥ and Marcial, V. A. (1987).

Concurrent radiotherapy and chemotheraphy with cisplatin
in inoperable squamous cell carcinoma of the head and
neck. An RTOG study. Cancer, 59, 259-267.

Boring, C. C., Squires, T. S. and Tong, T. (1992). Cancer
statistics, 1992. CA J. Clin. Cancer, 42, 19-38.

Cragg, G. M. (1998). Paclitaxel (Taxol): A success story with
valuable lessons for natural product drug discovery and
development. Med. Res. Rev. 18, 315-331.

Kim, J. H, Lee S. J, Han, Y. B. and Kim, J. B. (1994).
Identification of active component isolated from Croton
tiglium and Coptis japonica aquous mixture (CP;) and
studies of its cytotoxic effect. Yakhak Hoeji, 38, 31-37.

Kish, J. A., Weaver, A. and Jacobs, J. (1984). Cisplatin and
5-fluorouracil infusion in patient with recurrent and
disseminated epidermoid cancer of the head and neck.
Cancer, 53, 1819-1821.

Lee, I. H. and Kim, M. I. (1998). Chemosensitivity of
cisplatin  and 5-fluorouracil on oral squuamous cell
carcinoma cell lines. J. of Kor. Oral Maxillofacial Surgery,
24, 165-171.

Lee, S§. C. and Kim, Y. G. (1993). Oral and Maxillfacial
Oncology, Jisung, Seoul.

Lee, Y. Y., You, K. H., Kim, S. Y. and Ahn B. Z. (1991).
Augumentation of the cytotoxic effects of anticancer drugs
by (% )-ar-turmerone and extracts of the lithosperma and
scutellaria roots against human lenkemia cell lines. Yakhak
Hoeji, 35, 203-215.

Park, J. B., Hyun, J. W., Lim, K, H., Shin J. E., Won, Y. I,
Yi, Y. D., Shin, K. H., Chang I. M. and Woo W. 5. (1993).
Antineoplastic effect of extracts from traditional medicinal
plants. Kor. J. Pharmacognosy, 24, 223-230.

Pezzuto, J. M. (1997). Plant-derived anticancer agents,
Biochem. Pharmcol. 53, 121-133.

Scully, C. (1993). Oncogenes, tumor suppressors and viruses
in oral squamous carcinoma. J. Oral Pathol. Med. 22, 337-
347.

Silverman, S. J. and Gorsky, M. (1990). Epidermiologic and
demographic update in oral cancer: California and
national data-1973 to 1985. J. Am. Dent. Assoc. 120, 495-
499.

Vokes, E. E., Weichselbaum R. R., Lippman, S. M., and Hong,
W. K. (1993). Head and neck cancer (review). New Engl.
J. Med. 328, 184-194,

Wall, M. E. (1998) Camptothetin and taxol: Discovery to
clinic, Med. Res. Rev. 18, 299-314.

Wong D. T. W, Todd, R., Tsuji, T. and Donoff, R. B. (1996).
Molecular biology of human oral cancer. Crit. Rev. Oral
Biol. Med. 7, 319-328.

Yang, Y. M., Hyun, J. W, Lim K. H.. Sung, M. S., Kang, 5.
S., Paik, W. H., Bae, K. W., Cho, H., Kim, H. J., Woo, E.
R., Park, H. and Park J. G. (1996). Antineoplastic effect of
extracts from traditional medicinal plants and various plants
(I). Kor. J. Pharmacognosy, 27, 105-110.

Yook, I. 1. (1997). 7738 3re] A2, J, Kor Dent. Ass. 25,
154-159.



