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Abstract

This study has been undertaken to increase availability of native camellia in Jeonnam as a medicinal resource
and to isolate the effective components from them. Fresh leaf and flower of camellia, single camellia tea and
camellia tea mixed with green tea, herbs were screened for cytotoxicity on MCF-7 (human breast adenocar-
cinoma pleual effusion), Calu-6 (human pulmonary carcinoma), SNU-601 (human gastric carcinoma) cells. Also
their multidrug —resistance reversing activity were evaluated using drug sensitive AML-2/WT and multidrug-
resistant AML~2/D100 cells. Among the camellia extracts, young leaf and camellia tea mixed with green tea
had strong growth inhibitory effects in below 100 pg/mL against human cancer cells. In result, young leaf
showed the strongest inhibitory effects on MCF-7 (ICs = 100 ug/mlL 1 ), Calu-6 (ICs = 79 Bg/mL), and SNU-601
(ICs0 = 39 ng/mL), and AML-2/WT (ICs = 64 ug/mL). Chemosensitizing effect was the extracts of mature leaf
(ICso = 97 ng/mL, RF=3.0), roasted tea (ICso = 76 Hg/mL, RF = 2.6 1) and steam tea (ICso = 70 ng/mL, RF=281)
strongly potentiate vincristine cytotoxicity in AML-2/D100 cells. But their cytotoxicities to both sensitive AML
-2/W'T and resistant AML-2/D100 cells were in the same order of magnitude. This results indicate that crude
extracts of camellia mature leaves would contain some principles which have chemosensitizing activity.
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Table 1. The compositions of single camellia tea and mixed
camellia tea with green tea and herbs

g .. Combination
ample name Tea composition .
ratio (%)

Young leaf tea Roasted tea 100

Steam ted 100
Mature leaf tea Roasted tea 100

Steam ted 100
Flower tea Roasted tea 100
Catemix 1(CT-1) Fermented leaf tea:Green tea 50:50
Catemix 2(CT-2) Roasted leaf tea: Green tea 50:50
Catemix 3(CT-3) Flower tea: Green tea 50:50
Cahemix 1 (CH-1) Fermented leaf tea: Herbs' 50:50
Cahemix 2 (CH-2) Roasted leaf tea: Herbs 50:50
Cahemix 3 (CH-3) - Roasted flower tea: Herbs 50:50

PJujubae Fructus/Schizandrae Fructus/Lycii Fructus/Yooza
Peel/Zingiberis Rhizoma/Glycyrrhizae Radix/Ginseng Radix:
22/10/10/4/2/1/1.

ok E5E Frak oAl 24 MCF-7(human breast adeno-
carcinoma pleual effusion), 3 4| £al Calu-6(human pul-
monary carcinoma cell) ¥ ¢ 4A £l SNU-601(human
gastric carcinoma)g AH&3lg o], WAAZFZE A
& wd A £l AML-2/WT(human acute myelogenous leu-
kemia wild type), AML-2/D100(human acute myelogenous
leukemia Daunorubicin resistant type)24] 20034 19 =
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Az 54 53HE £487] 91§ MCF-7, Calu-6, SNU-
601 4| £F= fetal bovine serum(FBS, GibcoBRL) 10%%}
&+ A A} (antibiotic-antimycotic, GibcoBRL)E 33 RPMI
Medium 1640 £-&wlx](1 L% RPMI 1 pack, NaHCOs 2 g,
pH 7.2)8 A}4-3fe] 242 o2 Adfufefatsl ov, vhal ]
AN EA S B8] 913 AML-2/WT$ AML-2/D100
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o wleksl e 2 A MTT7F 25 % shgleh 2+ wello] 4
A" formazan 2% & DMSO 150 uLZ % =4 micro-
plate reader(Bio-Tek, USA)E- ] &3} 540 nmell A &%
Z3E FAHs A ARE FESA

CIRLIAL =& A A

MTT &g & © 2 UWAAEZS AE AR
2 zabstgdnh AgsEel g AE AE A EE 2T
EF4x el vt ME&2 el e 7t AEE 8
ohAl WA AA A= 2 WA SEF 3} vincristine 24 3}
A ICso& wlaLste] swak A v a0} WA S 5uls&
3fgd ot

%
2{_4‘
&
w J
s

Ao o) B4 2 FAT A §AL 02 BE
A R SLho] cherek e 84 2 J1SAE ¥4
2 Tal7] §)8 Pt Suhtel Al gstel volrha
oAt E 918 T AT FeA AR F4D + ks
LR EEREERE S EEE S RE
shof q17ke] ohAlEFal fukkAl Z(MCF-7)9h sIskAl %
(Calu-6), 91~ E£(SNU-601)2] 8- 4| &5 el ~E3}

ol
gdon qlzke] FAZeA WA E F ofY el AML-
2/WTe ek U] A o+ Al Q1 AML-2/D100ZE- o] &3}ed A
29 staxiztatads A HgC)

M=z EAMED}

Ad - A3he] 7, Fig. 17 Table 2014 & 3] i
SIokA £l SNU-601¢ wi3ted 168 ug/mLe] & =ellA
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Table 2. Extract concentrations which inhibit 50% growth
of cytotoxic effect on human cancer cell lines

ICs" (ng/mL)

Name 2 N 3 D
MCF-7 Calu-6 SNU-601

Mature leaf 221 216 168
Young leaf 1001 79 39
Flower 4001 302 4001
Roasted leaf tea 200 1 200 1 -
Steam leaf tea 2001 173 -
Flower tea 2001 2001 -
Catemix-1" 96 91 B
Catemix-2 ) 74 ~
Catemix-3 36 76 B
Cahemix-1 2001 200 1 _
Cahemix-2 2001 160 ~
Cahemix-3 200 1 200 1

.“Extract concentrations which inhibit 50% growth of the cells.
PHuman breast adenocarcinoma pleual effusion.

¥Human pulmonary carcinoma.

YHuman gastric carcinoma.

*Non tested.
6)

Detail of combined tea shown in Table 1.

% control survival
a
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Fig. 1. Cytotoxicity of fresh leaf and flower extract of camellia against MCF-7, Calu-6 and SNU-601.
@@, human breast adenocarcinoma pleual effusion; A—aA, human pulmonary carcinoma; €—, human gastric carcinoma.
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Fig. 2. Growth inhibitory effect an cell survival of single camellia teas on MCF-7 and Calu-6.
‘®—®, human breast adenocarcinoma pleual effusion; a—a, human pulmonary carcinoma.
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Fig. 3. Cyiotoxic effect on cell survival of mixed camellia tea on human cancer cell lines.

Date wetre presented as means 7 SD (n=3),

€@, human breast adenocarcinoma pleual effusion, &—a, human pulmonary carcinoma.
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Table 3. Extract concentrations which inhibit 50% growth
of chemosensitizing effect on human cancer cell lines

ICx" of ICs of AML-2/D100”
AML-2/WT* yCR"-(CR”) VCR+(RF?)

Name

Mature leaf 273 288 (1.0) 97 3.0)
Young leaf 65 78 (1.2) 86 (0.9)
Flower 331 336 (1.0) 383 (0.9)
Roasted leaf tea 200 1 200 1 (=) 76(261)
Steam leaf tea 196 2001(1.01) 70(2871)
Flower tea 2001 2001 () 2001 ()
Catemix-1" 95 159 (1.7) 147 (1.D)
Cahemix-2 111 99.6 (0.9) 97 (1.0)
Catermnix-3 2001 183 (091) 191 (0.9)
Cahemix-1 94 180 (1.9) 105 (1.7)
Cahemix-2 97 160 (1.6) 124 (1.3)
Cahemix—3 2001 2001 (=) 2001 (=)

‘1 "Extract concentrations which inhibit 50% growth of the cells.
“”Wild type of human acute myelogenous leukemia.
*Daunorubicin 100 nM.

f'VCR, vincristine; -/+, absence/presence.

"Cross resistance (CR) = ICsx of AML-2/D100/ICs of AML-2/WT.
“Reversal fold (RF) = ICx of AML-2/D100 without vincristine/
ICx of AML-2/D100 with vincristine,

"Detail of combined tea shown in Table 1.
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Fig. 4. Survival curve about drug sensitivity of daunorubicin and reversal effect for fresh camellia leaf and flower on human

acute myelogenous leukemia cell.
Date, were presented as means *SD (n=3).

®—®, Wild type of human acute myelogenous leukemia;, A—a, Daunorubicin resistant type in the absence of VCR; ¢—@,

Daunorubicin resistant type in the presence of VCR.
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Fig. 5. Drug sensitivity of daunorubicin and reversal effect for camellia tea extract on AML-2/WT and AML-2/D100.

Date were presented as meansTSD (n=3).

®—@, Wild type of human acute myelogenous leukemia; &—aA, Daunorubicin resistant type in the abscence of VCR; ¢—,

Daunorubicin resistant type in the presence of VCR.
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Fig. 6. Survival curve about drug sensitivity of daunorubicin and reversal effect for

and AML-2/D100.
Data were presented as means*SD (n=3).

mixed camellia teas on AML-2/WT

®—-@®, Wild type of human acute myelogenous leukemia; A—aA, Daunorubicin resistant type in the abscence of VCR, ¢—#,

Daunorubicin resistant type in the presence of VCR.
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