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Abstract

Colorectal cancer is the third most common malignant neoplasm in the world. Much attention has been focused
on reducing colon cancer risk through medical properties of natural compound that could act as anticarcinogens.
In this study, we evaluated the antioxidant and antigenotoxic effects of Styela plicata (S. plicata) from in vitro
experiments. S. plicata extracts showed antioxidant activity measured by TRAP assay and antigenotoxic effect
in 200 yM H202 induced DNA damage in human leukocytes. Especially, freeze-dried S. plicata extracted with
methanol showed the highest level of TRAP (0.225 mM) and inhibition of DNA damage (66.8%). Additionally
we observed the effect of S. plicata on the formation of aberrant crypt foci (ACF) induced by dimethylhydrazine
(DMH) and DMH induced DNA damage (by comet assay) in male SD rats. The animals were divided into three
groups and fed high-fat and low fiber diet (100 g lard+20 g cellulose/kg diet) without (normal control and
DMH control) or with a 3% (w/w) of lyophilized S. plicata powder (DMH+S. plicata). One week after beginning
the diets, rats were treated with DMH (30 mg/kg, s.c.) for 6 weeks except for normal control group, which
was treated saline instead; dietary treatments were continued for the entire experiment. Nine weeks after DMH
injection, administration of S. plicata resulted in reduction of ACF numbers, to 82.7% of the carcinogen control
value (7.67£2.04 vs. 1.33+0.53: p<0.01). S. plicata supplementation induced antigenotoxic effect on DMH-
induced DNA damage in the blood cell (% tail intensity: 6.79£0.26 vs. 6.13+0.22). These data indicate that
S. plicata extract has antigenotoxic and anticarcinogenic effects from in vitro experiments and S. plicata exerts
a protective effect on the process of colon carcinogenesis, possibly by suppressing the DMH-induced DNA
damage in blood cell and the development of preneoplastic lesions in colon.
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Table 1. Composition of the experimental diets (%)

Ingredients Normal control DMH DMH+S. placata
Casein 20 20 18.716
Corn starch 40.95 40.95 39.56
Sucrose 10 10 10
Corn oil 10 10 9.67
Lard 12 12 12
Cellulose 2 2 2
Vitamin mixture" 1 1 1
Mineral mixture” 35 35 35
Choline bitartarate 0.25 0.25 0.25
DL-Methionine 0.3 0.3 0.3
Styela placata 0 0 3
Total 100 100 100

YVitamin mixture: AIN-76A.
Mineral mixture: AIN.
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Fig. 1. Antioxidant activity effect of different solvent ex—
tracts of S. placata on total radical trapping antioxidant po—
tential (TRAP). Values are mean with standard error of tripli-
cation experiments. Control: DMSO-treated normal control.
Values not sharing the same letter are significantly different from
one another (p<0.05) by Duncan’s multiple range test.

KR
=

e

fr3le AS & = Ak

Comet assay+< Ostling® Johanson(19)o] &3] Z}+z}to]
A ZFFol A DNA 4S5 A5 Z<lstr] Yt =9 <
micro gel electrophoresis WH O 2 Ao A58 Jo =2
3t A #A o] e Mk ol el DNA /48 9I7shA
A& E 4 = AHS 7R Ut Comet assay S ©]-&
g onbo] FEE DNA &4 A a9 4% Zdd=
Fig. 20 AAISIATE ZE FEE°] H,0.0 dlgs DNA
4G E FoH R AT AR YEET &
3 ZAAZ 3 eukFoloA 200 pM Ho0.%F 223 pos-
itive control(PC)dll th3F DNA &4 A4 =7} w2
33.1% (A E 668%) 2 71 & Ao Z Ve,
LubFole 7} &ul FEF AloldAe fF94 Ao

ok o] Adte 99 FIEE S SAH TRAPQl
T =

U\I

all
P>
o

N
N
ﬂ-ﬂﬁﬁr}_ﬂﬂﬂ

N
32 ot

AL 2 Btk AF7HA|

B3R eut5o)o a3l E A 2= B-carotenes HIE3 B

ERRE

] Control I PC E=: Acetone Water I Ethanol E=3 Methanol

gao- de Cbcc
0\01(5): % I % I

freeze-dried raw

Fig. 2. Effect of supplementation in vitro with different sol-
vent extracts of S. placata on H202 induced DNA damage
in human leukocytes. Values are mean with standard error of
duplicate experiments with leukocytes from each of two different
donors. PC, 200 uM H2O.-treated positive control. Values not
sharing the same letter are significantly different from one anoth-—
er (p<0.05) by Duncan’s multiple range test.
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Table 2. Effect of Styela plicata on the weight gain, food efficiency ratio and relative organ weight in DMH adminis—

trated rats”

Normal control DMH control® DMH+S. plicata
Weight gain (g) 254.4+6.9"Y 241177 205775
Food intake (g/day) 152405 15.7+0.3 15.8+0.4
FER” (%) 285+0.6° 26.1+0.6" 22.1+1.0°
Liver (g) 9.52+0.26™ 9.66+0.24 8.86+0.19"
Heart (g) 1.11+0.13% 14.93+13.76 1.16+0.02
Kidney (g) 2.15+0.04™° 2.25+0.08 2.26+0.05
Spleen (g) 0.74+0.02 0.70+0.03 0.67+0.01
Relative organ weight (g/kg BW) )
Liver 2.347+0.040"° 2.460+0.056 2.337+0.029
Heart 0.273+0.031™ 0.299+0.005 0.306+0.004
Kidney 0.531+0.009° 0.573+0.016" 0.597+0.009"
Spleen 0.183+0.006™ 0.178+0.006 0.178+0.004

YValues are mean+SE for 9 animals in each group.

YDMH control: One week after beginning the diets, rats were
weeks except for normal control group.

YFER: food efficiency ratio.

YValues in the same row that don’t share a common superscript

INS: not significant.

treated with dimethyl-hydrazine (DMH) 30 mg/kg for 6

are significantly different at the p<0.05 level.
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Fig. 3. Effect of S. placata supplementation on DNA damage
in leukocytes induced by DMH. Control: normal diets ad and
saline, DMH: One week after beginning the diets, rats were treat-
ed with dimethyl-hydrazine (DMH) 30 mg/kg for 6 weeks except
for normal control group. DMH+S. plicata: Rats were treated
with 30 mg/kg dimethyl-hydrazine (DMH)+3% S. placata. Bars
represent mean+SE. Bars with different superscripts are sig—
nificantly different at the p<0.05 level by ANOVA and Duncan’s
multiple range test.

Ao 2 gty AFZ/HE DMH+S. placatadd A 9]
Hoz WA Ytk DMH F¢ % eubsolo BEdH

S ] FFe2 Artside w AFANA Fo210 Aol
£ By

20HS0| A|0|MF| 7} BHE 2| DNA &&= O|X|= F&t
DMHe®] o) izete] fidbel F oA 957 2¥H5 0]
BZ AFHAZ & Wy o] DNA €A4AEE comet assay
Z o] &3l B4 thFig. 3). I A tZET(4.59%)9
H3) DMHE F33 (6.79%)°0 4 2420 &44%
7Ve B3, DMH+S. placata(6.13%) 9 4= DMHE
He Foll Bzl EAF =T fFoF o g Pgadste &£
=

0Ok

it

3L ol

A= Agner 5(23)0 93] R EATh 295 0]2] DNA
EAGAHL M B in vitro 2 AFNAN YERG L9k
o7} AUl = itstEAe] Wiy 7o DNA &4 YA
St Ao E AZtE oA

CH&F =& ACFO| O|X[|= H&F

ALt HAH Y] 27GAZE EHA A= WP o) Fds}
Z(aberrant crypt foci of colonic mucosa, ACF)= 1987
Birddl] oJaliA] &}8t4 HEA S FoIg F o di7F AUt
A Ag o] & ATH24). ACFE A S methylene blue®
Fag & v S Tl WA BHAA BHEAA =
BHo = 1A 4 7R cryptE £t TS =271
2 Yehum F99] B4 ARt o3k g da, »
A dAEE T FHEHoE HAd o Fay L E
(24,25). & A9 ZA¥+= Fig. 40 vYebd 213 o] DMH
ol H8le DMH+S. placataw2] ACF A4 X7} 82.7%
AR FoH FaE e ATHp<0.01). 2¥HFe]9
P a3= Kim 51000 o3l Azt Fef tigsd A=

wa
E=)
o
2

AA & A AT 843

5.0

ACF

2.54 *%

DMH DMH+S. plicata

Fig. 4. Effect of S. placata supplementation on total number
of aberrant crypt foci (ACF) induced by DMH in distal colon.
DMH: One week after beginning the diets, rats were treated with
dimethyl-hydrazine (DMH) 30 mg/kg for 6 weeks except for nor—
mal control group. DMH+S. plicata: Rats were treated with 30
mg/kg dimethyl-hydrazine (DMH)+3% S. placata. Bars repre-
sent mean+SE. Significantly different from the DMH group:
“p<0.01 (Student’s t-test).
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