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Abstract

The anticancer effect of the bark of Broussonetia kazinoki root extracts (hexane, chloroform, ethylacetate,
butanol, aqueous) were studied. The cytotoxicity by MTT assay and inhibitory effect on the growth of sarcoma 180
cells were tested in vitro. The reduction rate of the tumor formation and spleen /body weight rate on BALB/c mouse
were tested in vivo. From the tests, each fraction showed the cytotoxic effect against the sarcoma 180 cells. In addi-
tion, as the concentration of the fractions increased, cytotoxic effect tendency increased as well. The cytotoxic rate
of the hexane, chloroform, ethylacetate, butanol and aqueous fractions showed by 58.7%, 40.1%, 75.7%, 52.6% and
62.7% respectively after testing by MTT assay system. And sarcoma 180 cells were incubated for 6 days at 37°C
with various concentrations of each fraction. As the incubation days go on, the number of cells increased, while the
inhibition rate on the growth of sarcoma 180 cells were decreased. Especially the ethylacetate fraction at the con-
centration of 1.0 mg/m/ strongly inhibited the growth of sarcoma 180 cells by 74% compared with the control for a
day 37°C The hexane, chloroform, ethylacetate, butanol and aqueous fractions inhibited on the growth of sarcoma
180 cells by 31%, 19%, 60%, 30% and 42% respectively, when sarcoma 180 cells has been incubated for 6 days at
37°C. The each fraction exhibited the antitumor effect in vivo. The ethylacetate fraction reduced the tumor for-
mation by 41% compared with the control, when sarcoma 180 cells were injected subcutaneously into the left groin
of BALB/c mice. Also spleen/body weight rate of ethylacetate fraction was increased by 2.10% compared with the
control (1.08%). And it is considered that there would be no toxic effect caused by each fraction of body weight and
organ as there was on more changes in mouse' weight compared with the control.
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774 methanol FEE25E 92 BIEEL 10, 05,
0.1, 005 mgm! T2 ZA3st 71 welldl] 1004
A3t 48A17F wiossk § MTT Aok 50 Wi 242t
H7FE MTT7F AE A 29 Eazbgol ofs 34
=5 3o} 4A17 F YA E8](450xg, 10 min)3le
0w AR @71 A2 AAsEE 7 welle]
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Fig. 1. Cytotoxicity of the each fraction of methanol
extract from the bark of Broussonetia kazinoki root on
MTT assay.

Table 1. Effects of the each fraction of methanol extract
from the bark of Broussonetia kazinoki root on the growth
of sarcoma 180 cells for 1 day of incubation at 37°C

Fraction Concentration Cell number Inhibition
(mg/ml) (X10cells/ml) (%)
Control* 12.343.5
0.05 10.6+1.5 14
Hexane 0.1 8.6£2.0 31
0.5 7.0+1.0 44
1.0 4.6x1.5 63
0.05 11.0+2.6 11
0.1 9.0£2.6 27
CHCL, 0.5 7.34£0.5 41
1.0 5.0£1.0 60
0.05 6.0£1.0 52
0.1 5.312.5 57
EtOAc 05 Tos1o A
1.0 3.340.5 74
0.05 9.6+3.5 2
0.1 7.012.6 44
BuOH 0.5 4.6+0.5 63
1.0 3.610.5 7
0.05 73432 4
0.1 5.6+1.5 55
Aqueous 0.5 43515 66
1.0 3.3+1.1 74

*4x10" cells/m! were seeding.
Cell number of each fraction

Iphibition (%)=(1- - ---  --—— - -— - X10
()=( Cell number of control »<100
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Sarcoma 180 cellel] }F 2] Z methanol F
2E2¥g 42 RIYEELZ 10, 05, 0.1, 0.05mg/
ml! FEZ F7lsle] QAE AR mXEe £54E5 =
Fsle] B AT} Fo) oEste] GHE FAGA &
A7} Z7HEH. AR 1.0mg/ml EE2 A7k |
@] wo} F hexane, ciloroform, ethylacetate, butanol,
aqueous =2 27} 63%, 60%, 74%, T1%, 74%2] %
AE FAGA 845 ehlgl e (Table 1), 2% v
Foll= 27} 44%, 40%, 66%, 60%, 62%2] HAE
Z21 A EE(Table 2), 39 W% ol 27 30%,
32%, 62%, 57%, 60%(1able 3), 6 wioF F-ol| = zHzt
31%, 19%, 60%, 30%, 42%2] QA E3-F vepigl
HTable 4).

27] AES 4x10°cells/miZ 19 7F Wi F 27

Table 2. Effects of the each fraction of methanot extract
from the bark of Brousscnetia kazinoki root on the growth
of sarcoma 180 cells for :! day of incubation at 37°C

9] A9 12.3x10°cells/mlZ. 4} 3} ¥, ethylacetate
2% 1.0mg/ml $=2 H7F5 A3} 3.3x10° cells/mi2
ZA5le] 7492 71 we] AAE . ARS8t
o 6952} WS W PAL B TR A
B A7 1Y i F SAE B4 &) oHR
o) A Yehdch o)7L A 8.9 At 2719
SAE wjef AAlo] AsFE TA wAH, wiFde] F
714E GAE FAGA AEE AagS 4 5 i
o2, 71| oj3t BalelA LAl Hela cell %
Al w1 X o3 1Y, 24, 3Y W Fol HAHE
FA1E0) Zhaslade 972 Ret Y3 Akl

Fig. 2= 95 ¥%) 213 methanol FEE2HE 92
B8}50] sarcoma 180 MEFL] sk Wil n]x=
o35}S- Alm W 7] 915 inverted microscope M|E TS
Hat Aog dads I s $HEH T4
o}t AI8E 1.0 mg/m! FEE H7I8E A9 AE
A& o] 2hame] AZ F7t ZEeR| 2 HlE7} AP
A& WA 5 Ul 2 F ethylacetate 3 Lo
Hj3] AMZg7t Z2A) 33l HE S g3t 7}
A& Aoz gad 4 A+

Tabte 3. Effects of the each fraction of methanol extract
from the bark of Broussonetia kazinoki root on the growth
of sarcoma 180 cells for 3 day of incubation at 37°C

. Concentration Cell number Inhibition
Fraction ™" o/mp  (x10"cells/md) (%)
Control* 27.6x12.4

0.05 26.043.0 6

0.1 243435 12

Hexane 0.5 19.6+2.5 29
1.0 15.6£1.5 44

0.05 25.3%4.5 9

0.1 25.05.5 10

CHC, 0.5 23.048.7 17
1.0 16.640.5 40

0.05 17.642.5 37

0.1 153132 45

EtOAc 05 12.042.6 57
1.0 9.610.5 66

0.05 23.0£2.6 17

0.1 21.044.0 24

BuOH 0.5 13.6£2.0 51
1.0 11315 60

0.05 213435 23

Aqueous 0.1 17.6+4.0 37
05 13.324.5 52

1.0 10.640.5 62

*4x10°cells/m/ were seecing.

. Cell number of each fraction
Inhibition (%)=(1- )x100.
Cell number of control

gzl A Al 154 A 3 3(1999)
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. Concentration Cell number Inhibition
Fraction (mg/ml)  (x10*cells/md) (%)
Control* 58.6+12.6

0.05 53.0+7.9 10

0.1 49.6+7.0 16

Hexane 0.5 443449 25
10 413535 30

0.05 54.6+8.1 7

0.1 52.049.5 12

CHC, 05 46.047.0 2
1.0 40.347.2 32

0.05 32.045.5 46

0.1 29.049.1 51

EtOAc 05 25.043 .4 58
1.0 22.6+4.6 62

0.05 403£10.6 )

0.1 36.6£9.0 38

BuOH 0.5 28.6£6.0 52
1.0 253432 57

0.05 39.344.7 33

0.1 35.6+5.6 40

Aqueous 05 273447 54
1.0 24.042.0 60

*4x10°cells/m! were seeding.

. Cell number of each fraction
Inhibition (%)=(1- x100.
Cell number of control
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Table 4. Effects of the each fraction of methanol extract
from the bark of Broussonetia kazinoki root on the growth
of sarcoma 180 cells for 6 day of incubation at 37°C

Table 5. Antitumor activities of the each fraction (1.0
mg/kg) of methanol extract from the bark of Broussonetia
kazinoki root in tumor bearing BALB/c mouse with
sarcoma 180 cells

Fraction Concentration Cell number Inhibition
(mg/mi) (x10* cells/m)) (%) Fraction Tumor weight (g) Inhibition rate (%)
Control* 161.619.8 Control* 4.6242.84°
ab
0.05 149.3427.0 8 Hexane 3.03£1. 143»3 34
H 0.1 133.045.2 18 CHCI, 3.06+1.19 33
exane 0.5 123.6£133 24 EtOAc 2714129 41
1.0 112.0442.4 31 BuOH 3.4010.67° 26
0.05 152.0422.7 6 Aqueous 2.8111.00“h 39
CHCI 0.1 147.0£29.8 10 *Physiological saline was treated.
’ 0.5 139.3434.8 14 Different alphabet means different value significantly at p<0.05
1.0 132.3452.6 19 by Duncan'’s multiple range test.
0.05 107.6+43.7 34
EtOAc 0.1 101.6123.2 38 .
(1)(5) gggﬁgg 461(2) 4. MouseE 0|&%} in vivo &2 A3
' R () THY YFAA 53
0.05 133.0£40.2 18 o o=
BUOH 01 130.0£39.5 20 Sarcoma 180 cell& mouseo] ©[2]8F ¥ 149 %-qf
v 0.5 121.0+54.1 26 AEE 10mgks FEZ _Eroqg};l 295 He 3
1.0 113.6%33.5 30
0.05 12,3628 mouses 2A}ste] FoFS Bl FAS SAsgdd
. 12.3428. 31
A 0.1 107.3+26.5 34 Table 5°ﬂ/"] B H}_ﬂ- 7¥‘=“’] T’H—LE‘-’] 73"!‘ %oc}: ‘l‘7ﬂ7}‘
ueous
a 0.5 99.0+23.5 39 462 gl d 8ke]) hexane, chloroform, ethylacetate, buta-
1.0 94.017.0 42

#4x10"cells/m! were seeding.

. Cell number of each fraction
Inhibition (%)=(1- - )x100.
Cell number of control

Fig. 2. Photomicrographs of sarcoma 180 cells incubated
for 6 days at 37°C with or without fraction (1.0 mg/m/) of
methanol extract from the bark of Broussonetia kazinoki
root (x400).

A: Control, B: Hexane, C: Chloroform, D: Ethylacetate, E:
Butanol, F: Aqueous.
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23 AYPA mouse®] AW IE AHE ZI= Table
67 Zom gLl Hle] AR Fole] A= 2
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Table 6. Effects of the each fraction of methanol extract
from the bark of Broussonetia kazinoki root on body
weight BALB/c mouse with sarcoma 180 cells

Body weight (g)
14 days 21 days

Control* 24.00+4.14" 28.8746.57" 30.6247.06" 32.42+7.99"
Hexane  22.5042.77" 24.5042.72™ 26.5043.50 29.25+4.74"
CHCl,  21.1243.31° 22.25+3.77° 24.0043.70°  26.75+5.94"
EtOAc  23.71+2.69™ 30.65+2.42" 30.6633.72" 32.40+2.96"
BuOH  25.71%1.79" 32.00+3.26" 33.7133.90° 36.85+4.59°
Aqueous 21.42+4.46° 23.42+4.57° 25.425.74™ 26.85+6.30"
*Physiological saline was treated.

Different alphabet means different value significantly at p<0.05
by Duncan's multiple range test.

Fraction

0 day 7 days

Table 7. Effects of the each fraction of methanol extract
from the bark of Broussonetia kazinoki root on body
weight and spleen index of BALB/c mouse with sarcoma
180 cells

Fraction Body weight (g) Spleen/body weight (%)
Control I* 25.00£3.21° 1.09+0.48"
Control I1** 32.42+7.99% 1.08+0.40"
Hexane 29.25+4.74% 0.94+0.48"
CHCI, 26.75+5.94% 0.8640.35°
EtOAc 32.40£2.96% 2.10+£0.56
BuOH 36.85£4.59" 0.99+0.32°
Aqueous 26.85£6.30% 0.9910.28"

*Physiological saline was trzated without sarcoma 180 cells.
**Physiological saline was ireated.

Different alphabet means diferent value significantly at p<0.05
by Duncan's multiple range test.

180 cells2 Fo3s}A] o> AelollA] A= Aldihg &
o138t 7 $(1.09%)%} sarcoma 180 cellss o9& Abej
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