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Inhibitory Effect of Persimmon Leaves on the Mutagenicity
in Spore Rec Assay and on the Growth of Human Cancer Cells
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Abstract

The inhibitory effects of persimmon leaves on the mutagenicity in spore rec assay and on the growth of HT-29
human colon cancer cells and AZ-521 human gastric cancer Cells were studied. Methanol extract of persimmon
leaves inhibited the mutagenicity induced by N-methyl- N'-nitro-N-nitrosoguanidineMNNG) in spore rec assay.
The hexane, chloroform and ethylacetate fraction from the methanol extract exhibited strong antimutagenicity
against MNNG in spore rec assay. The methanol extract of persimmon leaves also revealed the inhibitory effects
on the growth of HT-29 human colon cancer cells and AZ-521 human gastric cancer cells. Among the solvent
extracted fraction from the methanol extract, the chloroform fraction was most effective and inhibited the growth

of HT-29 and AZ-521 cells by 100 percent.
Key words :
cancer cells.

A

I

i

Selveke A2 ol AgAsa} i G
Aol Ha glom, 12 aid FA 408 E3}
3 o] 31747 g4l oo s Fesie] ek =
7MZgn Az getq Aolg 2AgeRA

o]—o]] 74;];(] O}Ei o].: o1 o} uugE 0’]1—]]%]9]%}

o‘)l noh Y

o, ] o 5ol BAe] Eob T Uk @A
7 AART Y AF ol WIED, Fuo] §
28 B ohjeh PUg B4, U5 8L, 9
Y5 87, FEAWo] BT 2L o) A =
427h ZPse] Qo'

Qe WEL A, C,D ¥ §527F FAA 1Y

f Corresponding author : Suk-Hee Moon

o)

o &

=B
15
gLJ—
]
o]

L.
=

A

27

=4

7
3|

XA
u

=

$ T

=

TN LA
A FAE
Ce] FHEFe
g 500

oA 4
132 vk
7l
1o}
AEFe] Fonkge o3 & F4& e A

k<]
ped
=1

=

persimmon leaves, antimulagenicity, HT-29 human colon cancer cells, AZ-521 human gastric
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1) Spore Rec Assay
Hirano 5" 2 Kada S'°'” whilo) ule} B. subtilis
HI7(Rec)2t MdS(Rec ™) ZAE ZASHATE Spore

%] =T gl

agar plateE A 8l7] $/3)| nutrient broth 8g, bacto agar
15¢& Z}zt 270 S/l g8l & 7 w121
T, 20 min)ated 45CE 2131 & of 7)o M45 'E HI7
FAgd S Zb wjz] o] Yol g (T
4 Iml/eiA] 10ml). o] A& BHH petridishol| EF35}
o] me}r]Z] - o] €]l paper disc.(Toyo Co., Japan)S
37441711 vl incubation(37°C, 30 min.)sle] ¥hg-A]
71 MNNG 29} A| &2 paper discol] F¢)3F & 4ol A]
8A17F =¢F cold incubationdl 3z, ThA] 37°Col| A 2447}
incubation A|#] Z} paper disc F-9] o] A EH ¥ AR
o] AAE st gEdAdeldy 458 &3t
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1) M= HHRt

Argre) AAe AEQ) HT208 892 mo(zele)
S elishE e, Agte) APAES AZ-S21E
Japanese Cancer Research Resources Bank(JCRB) - Cell
Bank (¥, $72)EFE 717} ool Ao AHg
BTk AlEE 100 unitsmle] penicillin 2 strepto-
mycind} 5%2] fetal calf serum(FCS: Gibco Lab., USA)
o] ar-4-¥ Dulbecco's modified Eagle's medium(DMEM:
Gibco Lab.,, USA)& A3} 377, 5% incubatorol] A
Hl ksl ch vkl MlEE LFUd 39 refeeding
3la Y39 3 phosphate buffered saline(PBS)EL A) 3
3l %] 0.05% trypsin-0.02% EDTA(Gibco Lab., USA)®&
2el, Ao vieFsiaa o] Abgsigich

2) SHE B4 oFlET} 2

S5 24 well plateol] 15,000 cellsmle] ==
seeding 3ted 24417 wj| &I T} A7) plateo] -2+
=l wokol-S wglm 5% FCS} 749l Al87) 398
N2 vjekA oz 290 FHHA refeeding 51714 37
C, 5% incubatorol| 4] v oFatatt. vk 62 Fof &2
H MEEZ PBSE AT 5 0.05% trypsin-0.02%
EDTAR Eo)slo] Z} Al E£4-Z hemocytometers: &7
sto] g2 dt vlwsle] AE F2 A ErE B
Fage

3) YAM|zze| HHelstr wE

Abgre} Azkel A3l HT-99h Abehe] et A2l
AZ-5219] Fejgty #2S 98 FAEE 1.5x10°
cells/ml F=2 seedingdt & ZF A5} A7tel A=
S ujR| 2 2] shAA refeedingshHA] LF2UzE ull
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¥l 5] oM L] BFE- inverted microscope(Olympus
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Table 1. Inhibitory effects of methanol extract and solvent fractions from the methanol extract of

persimmon leaves on the mutagenicity induced by MNNG in the spore rec assay

Inhibition zone(mm)

Sample - — Difference Conclusion
M45(Ree ™) H17(Rec")
Control 18 ¢ 18 -
Methanol extract 11 ¢ 11 ++
Hexane Fr. 3 ¢ 3 ++
Chloroform Fr. 0 0 0 ++
Ethylacetate Fr. 0 0 0 ++
Butanol Fr. 12 0 12 +
Aqueous Fr. 18 0 18 -
(—) : No antimutagenicity or mutagenicity.

(+} : Weak or no antimutagenicity (12~ 17).
(++) : Moderate antimutagenicity (6~11).
(+++) : Strong antimutagenicity (0~5).
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Fig. 1. Effects of methanol extract and the sol-
vent fractions from the methanol extract of per-
simmon leaves on the growth of HT-29 human
colon cancer cells.
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Fig. 2. Effects of methanol extract and the sol-
vent fractions from the methanol extract of per-
simmon leaves on the growth of AZ-521 human
gastric cancer cells.
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(P<0.05) (Fig. 2). =3 7o vehg FZEo] AZ
521 S1hM 2 o] Y| Wslo] vA = J S inverted
microscope®=. #2$H A= Fig. 37 2t} 7499 o
Be FE2ES S0pgml FER AZ-52]1 AL A E Hf
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Fig. 3. Photomicrographs of AZ-521 human gastric cancer cells incubated with methanol extract, hexane
fr., chloroform fr., ethylacetate fr., butanol fr. and aqueous fr. (50 zg/ml) from persimmon leaves( X 200).
A: Control cells cultured for 48 hrs. B, C, D, E, F and G: Treated with methanol ext., hexane fr., chloroform

fr., ethylacetate fr.,

butanol fr. and aqueous fr. for 48hrs.,

respectively.
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