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ABSTRACT

Uncooked powered diet (Saengshik) composed of grains. vegetables, mushrooms and fruits have various physiological
functions including strong antioxidant and potent anticancer effects by many kinds of bioactive phytochemicals. The
objective of present study was to identify the anticancer effects of vitamin C and saengshik on colon cancer induced by
CT-26 cell line in BALB/c mice. As the result, the tumor volumes of vitamin C-mixed diet group (VC) showed no signi-
ficant differences compared with control group (C) after subcutaneous injection of CT-26 cell lines. However saengshik
group (S) showed a significant effect, inhibiting the growth of cancer by 56.2% (4.8 +£9.0 mm”), 48.1% (80.8 +£60.0 mm”).
43.2% (135.2+117.2 mm®), 55.5% (233.64248.2 mm™)., 69.2% (304.6 £442.5 mm") and 70.7% (464.9 £705.9 mm")
respectively as compared with C group at an interval of 5 days after injection of the CT-26 cells into mice. Also the final
tumor volume of S group exerted a significant differences as compared with one ot C group (p<<0.05). Especially in the
case of S group (n=10), the tumors in 2 of 10 mice entirely disappeared at 25th day. Our results suggest that saengshik
possess a strong inhibitory action against tomor growth induced by CT-26 colon cancer cell line in the mice. Further stu-

dies of saengshik are required to confirm the cancer prevention etfect and possibility of adjuvant cancer therapy.
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22)ulzl B4 A (National cancer information center) A3
olsbH 2005 3 3 Fot oz AP AlRES: & 65479
HoZ KA APRALY 26.7% =S, #H G (21.1%). 9%
(16.8%), 7F3F (16.7%). HAFF(9.3%) <=0 2 Llehto}, wat
At 109 FoF AFFEe] M ®el 718 2 HY o
o2 fAGle|srt o]e} Fro] gto=w I ApY
Ad] F7Fela Sy AL A 20 FF ARIA Y A
sto} AAyeke] Witz Aabhy, of, T, g3}l
2 A AZe] Frtslar Q) A HERE zhe] g 53

A A

o} (Loft & Poulsen, 1996).

A FGofst 79 dRsW o] AMEHS A AE5s
g} Wel A A} Azel whE Yehgo] Az
= 543 yahgo) Au AgAd Azws e 4
o U AASTEA L] st wigk dA4rf ] o] F
AAT ol AHolek 53] A EN} ABLEAS
B3t 7h5 A3e] Hvbat g5 digh @Al o] FolAwHA
ofA vt Y = A7 (whole grain)E AlFHTo=Hn 1
ol Z3H A7 7o AP EREE FHeE
Frsks Ao A7l EBHolebs Biv} wo] WEH W
9)o}(Zhou et al., 2003; Liu, 2004; Macdonald et al., 2005).

A7 ol A, 34 B9 AeA Wssld BHA
A2 3422 (phytochemicals)2 5,000%0] Wt} (Liu,
2003). oA} e == HIFo|= carotenoid, chloro-
phyll, flavonoids, indole, isothiocyanate, polyphenolic com-
pounds, protease inhibitors, sulfides, terpens®} Zro} s}z
go] Y chekat A¥-Bo] TRl lem o) Y24
QAL BAeg R ohet ole) FRe) grel s
R Aol BB o 2 Feddlo} (Pool-Zobel et al., 2000;
Zielinski & Kozlowska, 2000; Calderon et al., 2002). A& &
NEABE HA %} ¥ulo] FeAsht DNAG) £
HBE LAES AASH, 7] v|BAA] A2 4AAF
obe] w3te s 5 Am ohE sHos wekel b
A& ZFo|F}(Slavin, 2000; McCullough et al., 2003: Puli et
al.. 2006). 53] AxfE Afvraut AL 22 Aol A
o] FAe o3 v|AH 437 & 9Bk ¥ =28 F
31, B]epA o]} phenolic compound”} 7}2ist 3RAlz}z2-8-
gt} =31 phytoestrogens o]} phytosterols-‘f zary 3
Hol A& Fstolt Al &3} 2, 2=k
£ AT oz dAYNE EAFE VA AR dHA
2]t} (Slavin et al., 1999; Pool-Zobel et al., 2000; Slavin,

2000).

BAL FH, T HF 2T HAF F 30~50
7ER) 2} AB2A 988 7R o2 Adefel M 13
ste] &5t FelEA A7A7sAAES] Yol Jacobs
et al. (1999) 55~694|ol| s|F=E 4183692 AL o
pom ARFE AW T 5 Aol P AEE =
ARRE At 40%2] FHagE Helstila Aoz 54 A
el ffeel 25% Fadtdde nmE st w9
Larsson et al. (2005)& 6,000 x& tjilo2 whole
eraing AFTHA T A} chgere) il ashacke
wag sheieh 1 gl ghol} WM BAR HE
4 NFe EFE 1 o] 23T cheFR phytochemical)
stas 71Mo] AFHTA YRS AFeAE AT
1vF McCullough et al., 2003; Larsson et al., 2005).

Ngd Fz PEsEd JE8 A dge she
v} C= Alsl2 Q13k DNA £y o2 HE| N ZAAE 2
33l Aoz od#|A 9Ju}(Casciari et al., 1972; Chen et al.,
2005). B]e}E] C+= 503 A McCormick (1959)7} €4l g
A& Z7AF) ez g dA|ghhal B 318 o] - hyalu-
ronidase 3 Ao 2 3F3=R2-E i) Cameron (2002)
o] 7tde] AEHE AWM w2 A7) o]FfFH 1
et RExoz YAksale AE37|= SHANE obX7HA]
Fol gk kAol FREA Rl GAH &l
gt QA7) BESE AAelmz wlgwl Co /3K 8el &
A= =2te] of %7} Fol)v}(Koh et al., 1979; Padayatty
& Levine, 2000).

AR R P EES vmA FAF Fabge] Ax g
5oz QlF o oukst A5E 3 wEyfedt et
o2 Hrpis it opepA] £ AR wigE CT-264|%
Z "3tz F3 BALB/c vh-2oll Al A3 F7-2] HEA
FEEE IAA g2 Az FEd= e A4 B
Efgl C EAsE FolatdA T4 Z7)9 485 SAH
oz taE HAstuA; S5

R

#¥ 47 BALB/c v}-E ARSI
e T Fgrtel dFUZE 718409} &
] GSAAHT A ExE 23£2°C
stz 12417 2t ez 23 & AI8H
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Table 1. Composition of experimental diets, saengshik

Contents %o

Barley 40.0
Comn 24.0
Red bean 11.5
Fructooligosaccharide 4.0
Buckwheat 3.0
Black bean 2.5
Brown rice 2.0
Sorghum 2.0
Acorn 2.0
Quince 2.0
Mushroom (Agaricus bisporus) 1.5
Potato 1.5
Millet 1.4
Perilla seed 1.0
Salt 0.6
Black sesame 0.5
Glutinous rice 0.5

Total 100

(O3} Blel C7F 7k Alsg Hel vlelRZ(VO)
2lar A4 AbRE el AAE(S)ez Yyrejgon 7t
T 2 e e A=) a2 Oﬂ/ﬂ ARE-El AJAle-
T 7 T HARAR 52 288 3 1771 da=
AEel lom, ARz A AxAZ] £ Bafsle] A
vl-gofl whel wigtE QS 100% AAE F3ALE R whEo]
-"’—016}9373}(Table 1).

-4 _IH S

0

-—‘IL ’*é?ﬂﬂzl o féﬁé—ﬂ:oﬂ SEE sl 5
53 FFHFUn, Y AT B We g of

Asted vle) g wlekl Csh A4S 37 4ALE Tak

A Wsr]jz RE vpero 5 "He A% 3
wioFst CT-26 M| 22 vE]} 10°cells/mL® 3] §}2A)5)
3L AR B AR AR BE AREA ARe=s

PAZE AT FE 7 2F T A
S BE Folshr] Agelg 52 Aez 630 A v}
| 22HIEY)E o) g3te] A Fr)e 2T T i

& A on. A oA 2 dane 2R FHha
A4shedeh

= 2=F

A

1o

1) CT-26 M| "ok

£ Alge) AR dM =52 BALB/c mouse WA} A
29} CT-26 (BALB/c colon carcinoma)2_2A] 20054 7¢ 4
A 3 AEFLH0BHE opUsteh CT-264 E3E
10%2] fetal bovine serum (FBS)o] -4-% Dulbeco's Eagle
modified medium (DMEM)3} §}7 tissue culture plateel] o]

A5l &, 37°C, 5% CO, incubatorel]l A wlj ok8}e3 e}, vl )=

~39 7bAo =g w3 F¢ 3. plateo) SrAZE7} 5% 10
cellsymL Ax Z=21519)& 9 plate?] mediume A A3k
trypsin-EDTAE plate ¥ 3mLA xg]sle] njstolr] A=
£ Eeletdet £¢ F A 3ml A®E 53 tryp-
sin-EDTAE- M A|7|HA| plate vl=tel] a3l N ZES
A3 B]A| A 22" Al EZE conical tubeE 7] 900
rpm. 300% E9F YAlEE]slar XA H pellete] 10% FBSE
2|3k & 9mLe] wjx]e} E£3+3le] plateo]] H-F3lc) &
n73o 2 AE7} plate ufgel] % FEEEA] Eolsl
3 CO, incubatorol| A 8l oFs}93

27 el ¥ sAAEE Helsp] Hste dxAE
A28 F SHd FREAE AsApEel webA
of 24A)7k IATE F R T4e)

P& 2um FA 2 AHHE THEe] Hema-

o
N
_
s
rH
H
cﬁi
_10

3) SAEH

=/

Doz AR P+ TFHXE Jepl ok HER
EA§A 99142 Student’s t-test®=. Feld}eic) AIA} P
Zrel 0.05 mrd A BAA FoAe] 9l Aoz #A

spale.

B AL ok CT-26 ARSI =S BALB/c v)-$-20))

)5} %
7hz) HolmA Fr|Ho R x| FulE ZAgo gy
HF2o Mo st = F4 dAEAHE FAs ) vlel
gl Cx dHbALRC] 15% B &2 &313ly] AlzAlRE W
3 vleld W Afg o] ofe Wi 2.58g/ds =543 ¥
el C9o] ulg)y} HF FolgFL 0.39 g/do)gc) A
100% A& B3 2§83 & 7382 e T35k
om mlg] o 6}—r Ha HE ok 2.64g/d 2 SAFHGT-
zh A¥Ee CT-26 Al =8 I3l3A1EE & bxz] 9
275 59 ﬂﬁi 63 A3 Ay SHEF I3z
FU3 & vlell C E3Aka s Hel A (VO ¢
Z21 8] Bz} 2 (C) Bl oF7E SpA]ul A9 vl
St 712712 Z718h e S ReAFgla EAH 99
= ¢lglu}(Figs. 1, 2). 38 okl ® 39 = 10, 15, 20
Aol Hd xR RI|A dF2Le 77t 155.8+75.8
mm’, 238+10’> 9 mm’, 525.0+291.7 mm’ 2. &3 =¢]
o] A A2t 2~ 8] adle] 48.1% (80.8 +60. Omm)
43.2% (_135.21117.2 mm*). 55.5% (233.6+248.2 mm>)¢]
AA-&-& HoFv) 53] 2597 30YA o= 2L

-
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Cancer volume (mm?3)

Days

Fig. 1. The changes of average cancer volume of C, VC. S groups at
an interval of 5 days for 30 days after subcutaneous injection of CT-
26 cell line (C: Control group, VC: Vitamin C group, S: Saengshik

group).
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Fig. 2. The average cancer volumes of C, VC and S groups at 30th
day after subcutaneous injection of CT-26 cell line (C: Control group,
VC: Vitamin C group, S: Saengshik group., *p<< 0.05).

GrxA] H¥)7} 989.74+596.8 mm 2} 1589.7+1071.0 mm’
2 w43 F7HgE v AAEE 304.6+£442.5 mm’ 9}
464.9+705.9 mm’'2 ™z vls] 2+ 69.2% 9
70.7%9] #4ags Bozm Gz ZAle| 3
AAE 2IE BedFgich(Fig 1) =3 A= 39 %
304 skxAle ZE g A gsiH YAz
+ 4R AR o dzes) vl 2AgHea e
o8 Aol & vpehi §le} (Fig. 2) (p<0.05).

d F EE PO rheAaE mﬁ*lﬁ FERAE A&
A} z2F2 117, vl C2& 10711?-_ BlnA 12 =
719 txA o] HEHc) vk *M > o Ad

Hla) wlay =2 Z7)9] fxAe] HEgezm S<how
= FERE A adke HeFgled, 53
FOAAAAE GAEE FEFARE 3 H H
2597 gAls] 2EEE A4S HeFd EHFlg 3). =g
TEAE Aoz zrjsted A os JAT A3
7] Ao} ool e sAFHE AL HAF 4 o 2
B AFA <l ghxA] o]l (Fig. 4).

4

(phytonutrlents)ﬁ} Aol H-AR T8|ar HEzleke] Ale]g
AR 55 x33}31 glv}(Hwang, 2003). A8 =
8 AR Z 2] 84 53 (phytochemicals)-S t}of3lt =

H =
3}§HE- (phenolic compounds)® -4 E]O{ glom, dFakz}=k
B-& E3sle] e A7 SE = gxAe] I
AEA 2= 3729 phytoesterogen, lignan, phytic acid -},
T—‘- =

+2] phytoesterogens (isoflavons), phytosterols. saponins,

A

A F-2] carotenoids, flavonoids, organosulfur compounds,
M A7) alkaloids, polypeptides, nucleosides, 21812 3]z
2] chlorophylls, carotenoids & & 4 9o} (Hwang,
2003; Liu, 2004). 3MAkak2kg8-2] FaAe] JFHHA v
3} slebe Rt oe dellde a4 W ARE A
Aol A (racidity)9b Aake] HAE3LE 2]d417]7] 93]
4 sleA SAsAE Al $o 2ot Ao BHT
(butylated hydroxytoluene)r} BHA (butylated hydrozyani-
sole)of 22 AR A A A= Ad- el sHakEA
o o) gAlfel WtEAE 28T 4 olrks YA
b dmsEa BB dolAle AelgEde Fe
Ao] A7)1= 12 ¢lv}(Olsen et al., 1986).

ABA ARiEEAe At me AudA Agse ¢
Aol ole) A ol Ane ARSE. ThRe TR

T8, Ae]Z8AEA el phytoesterogen, phytosterol W lignan
<+ st ARG o] AHEe|= 32 E (steroid
hormone)3} =¥ ghe] FA& AAlE 297} e A
o2 & ¢l37(Thompson. 1994; Wietrzyk et al., 2005),
A2 WekExT] Ao Feddled 718l antimutagenic ac-
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Fig. 3. The photographs of the cancers separated from the mice of control (left) and saengshik groups (right) after subcutaneous injection of CT-

26 cell line at 30th day.
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Fig. 4. The light micrographs of the cancers separated from the mice of control (left) and saengshik groups (right) after subcutaneous injection of

CT-26 cell line at 30th day.

tivity e} FE-le)] 23 DNAS] A 7)3)HA] oA 8o
F= o2 BWuE 9} (Jun et al., 2002). =3+ Macdo-
nald 52 & <42] isolavones#} AlEyle] Aol A x==o]
Caco-2 vl oFM| 2] =418 A3 B 15lgicl (Macdo-
nald et al., 2005). Weiguang et al. (2005)2- | =2-3+4]2] o
%9l phenolic acid, tannins, flavonol % anthocyanin A 5-o]
ohzlol Al HT-298} Caco-29] oF =4 &3= 50% o]
A 3ol £3] anthocyanin®- A2 FALE ¢ w3}
T Busdeh 29 FAsans 2 dud Heue
A2 el FollA FoF ¥EE X8k bound form-2
At aaE AAA dA el =g u) 711 W2l Akl
I 2379, el ARAe] gl ks nR o ey
1 e o] BzE 1 9)uk(Adom & Liu, 2002).

2 A6 A4E A T, TR, NAFE Fo A
2 WHEeigom, CT-26 g3 ze] 2)a) fud %
592 Bpae RelFoeh B3] ALY T )
e AAR gtxde] xetdrh ZolBelA oF 33 ol
A3 4ol Well Bold ATE RedFch o]
7] Alme] =3E B BASe] o BA
) sl Bojstel FAleiA|EIE AL Qo B
o o] Aol At et 54 mae) 24,4
2150 a7, WA AT, AL BH e} T} E
r s=adie BAE $AAEY 24, FFETS 5o
gt 4 9)uh(Pool-Zobel et al., 2000).
SOIPEREREEBEP LRI DS EDE S-S

g9l 247 Serasl dEsn A9 2ed Haen

2

ool 12
i fLomR rlo

&

t

ftio
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il

o2 E7 AL LE] A= BA} o 7hElehg-S
3 Asads 7oz AAH dakEEla)el 3l
IE B o FTFH, 0l olf-2 AAF A E B
=212 ey sk g A Ee] el 3 sk Aol 27t
93l = As 7 733k (Lin, 2003, 2004). Zhou et al.
(2003)2 5EAYEE B3 9 A9 phytochemical &3}
Eo] AP AgadE dofldy B uElE s, Liu
(2004)& 3 252 FAAE A4Ae 1HE ey
23l okt Ao x3IY A= hE phytochemical &
& Nzold) 2gstel o A Pasden RN
e HetkT FAHN. olsh 2e Asade o
R CIEECIDEEN AT E PREE SR E
9] A4 3 4o ZHD D Y BAE] 4
WA Jgnse A4 AL & Sl
FollA WATE orr
H(genn)*} A7 (bran)ol] F=2 -n:iﬁ}ﬂ
o AAHEE HaD A4 A=Y A4S Jereael
€S HQ o 2o9F £ gl (Yuetal, 2001).

HlER] Cx 71 st shaksbelge] 93] detaas vie}
We Aoz oA Qloh vl Cx AbslE A% dehy-
droascorbateE- Ad3™ o] EAe| ) M= U HA e
743 Ak AT At ez MEE FIEls EA
< 7FX]™ (Koch & Biaglow, 1978), &9k o) &3}
dehydroascorbate= £9F2} 3748 AL3A)H A A9 M=
A4S doXlvh(Agus et al,, 1999). 212} wiElel C& A
3 Aol AR Posade JehiAT A4
ANE A2 &t YFHA k3 gk oA
Wl Cg F7om Folalolg o Qo) W] x3)
B F oA A4 A Az e e B
He] it} (Levine et al., 1999). o]2] nje}gl Ce EXo =z
el AR A E AN =8 o]/ $s) A
FAE o] 4-317|% ¥t} (Padayatty & Levine, 2000). 2 4]
ol 255 o vell C8 ez Ro3le gz
Aol "R E of3E AT ot A QA aHE HET
2 g oA TAR F FEHT ¢S ekl O}
529 Aslz W2ET vekl Co) Yy o st 2
Mzl oJEke mA ¢ Q)& Ax= B2 49| HEY
Aoz AT HToll= vl CdEoz ALL3)7] B
o= FtadE vepe O B 34 ARes Y
AEA A s Wegoen ASans Holge
Al=7} o]z glv}(Cameron & Rotman, 1972; Drisko
et al., 2003; Roomi et al., 2005, 2006).

NE 4o EPE WA PPBAES Puael 932
2o 7129 PARA W3 $hest 54 Mo
W AEA PP ) Ao JrEss

A 4 ok Aol Aok Tt A BYELe) oy

o

.t/

AR &3 JEHI SelE Esla ARE
T ZEAT} A A A RS AT 9= 2ol
FE37) AA ot o] A4 vEl] Fo QWYL =
FHagskn 243 Ao 89 FH=2 AL & e
Aol e v, dAEE Al @] "Rl A3 7
sAe] "ol 3] 29l f=iEE o] A7|”
o =3k Lee et al. 2003)8] 723l oshH HAEHE
AHE A 1A AR Bdddd= 78t 8% F
=7} 2318 B vefum 53] Fest Cud| =7} #23}
A Zag Zoz wge] AAe| ziE phytatet FHI
Aol 77129 QAo 888 A A 4 glemz A
71z AHE A5 FAAL] R AsEA d==
3 eyt ook vjEl C =3 dXoA AR g
A egeoz 4= QARE A o] 3] ARYHA
42 Adolmz ¥ot @2 A7t &7¥=(Zou et al,
2006).

AEgA oz velml Ce} AXE T2 H43 FPAY
A3 zAdH o IBAFE BAY 5 ANUAT AA
& FgAAENT} e HAT 5 U oA A
Y& ol 23" S Fqe kA gEA o
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