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The Chemopreventive Effect of Heat-treated Radish Complex Extracts
on Rat Colonic Aberrant Crypt Foci Induced by 1,2-Dimethylhydrazine
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Abstract The present study was designed to investigate the chemopreventive effects of supercritical heat radish extracts with
anti-constipation acitivity in loperamide-treated rats, on 1,2-dimethylhydrazine(DMH)-induced aberrant crypt foci(ACF) in rat
colonic mucosa. Supercritical heat radish extracts was administered in the drinking water(3.2 mg/ml) during the initiation (for
12 weeks) or postinitiation phase(for 9 weeks) of DMH-induced carcicogenesis. Supercritical heat radish extracts coupled with
DMH for 12 weeks decreased significantly total number of aberrant crypts(pre-neoplastic lesions) and the number of ACF to
35% and 30%, respectively. The number of ACF with more than four aberrant crypts (crypt multiplicity) was significantly
reduced in the colon of rats receiving Supercritical heat radish extracts for 12 weeks. In the group receiving Supercritical heat
radish extracts after post-initiation for 9 weeks, only the number of ACF with =4 abberant crypts significantly decreased.
Supercritical heat radish extracts, given alone for 12 weeks, did not induced the development of ACF. These results indicate

that Supercritical heat radish extracts possess chemopreventive effects on chemically induced rat colon carcinogenesis.
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x4, ALdoigtu A EFey 2 Received: September 21, 2019 / Revised: October 21, 2019
A4 20199 99 21¢, =AGEI®E 20199 10€ 21¥ Accepted: October 26, 2019
71] QA A= 20199 102 26Y *Corresponding Author: Kimhk4@seowon.ac.kr

Dept. of Food Science and Enginerring, Seowon Univ, Korea

- 431 -



The Chemopreventive effect of heat—treated radish complex extract on rat colonic aberrant crypt foci induced by 1,2—dimethylhydrazine

rd
=
AR =)

i

lo
oz
gk
-
SN
1o

URY
1=
oo
o
ol
o
)
Ho
S
- 2 i

1>
o
o,
it
i
N

=
N
o
R

£
1IN}
!
ru\m
g N
N
Y

5t

X

e
N,

o

[

ut

=
>.

o2
R
o,
o
o)
fU o
)
o
ks
1o
1
)
o=
[e]

ox

on o
1>

R ol
5%

o

g

oo

K
Hoox

o
2oy o
ox X o,

o2

=

lo
ok

>
>

ol

e

X

ol

N

=

Ol

ol

2

N ro
>

i

oo

=2,

lo,

[0

o =
o3l

s

olf

o

2

ol

o

)

2

o
of\
N
-~
ol
o
fd

1
=
o

=13

1o yo
&

rlo

N,

b A1 7]
o= delA Utk

(colorectal cancer, CRC)2 & A n|=, 7yt
P2 AR ol A e AdR1e] 2 A&y
ta glom AA] f-euhetel A e A3}
& oe] 7HA] AL A e] WstR Q1]
7b wASHA S7kekal vk vekA 3t
b A Al Aol shuke] Al
Al dojy 7 A (initiation), %] (promotion), 78}
progression) 9] Ao 2 g 5= 9k & /Al @A
HHEZ o] DNASF whg-ato] izt Wol& xef af

ey o ASHoR F
& %)

[}

©,

rlo
>

O, 30 (L 1o K
o,
2
B

o g E

B
i o ok
o

=
o

o
)

o
B=)
N

ol
i
o -
N
A
ol

1>
ox

)
s

1o i

e

2 o
==

2 ol & o = o
[o o
W0

—~

A o= o dAER [gkd & S 7HA]
itk AER A (promotion) = At 0.2 9 @ A7
< T AAE HEEE o o A Al F
A& FaL A3 8E e g o oF TiAlE Al
A& frEste] AW (prenoplastic resions) “3El <]
AEZEAS AN o A 2] o =3
A= Addo] AAEE o] dAR HEohd e
7k A Q1 gAlo) T} oF 1A (progression) H]al %]
Fdold WAart ot o w2 Hof XS4 (invasiveness) A
olzo] 7kt AAER AEE = dAolt) o]Ex &
HEAE- Qbezbel] o] Fo 2] eFal @l AlTbe] HA
ojvith. g8t 2l 1,2-dimethylhydrazine(DMH)S 1

oA azoxymethane(MAM) & A= o] methylcarbo-
nium jono] FAEI, DNAS wr&al= FH el
(ultimate carcinogen) 2.2 &gt} DMHY AOM}
22 38t ke S AR ol sk o] W
7F dojubA E=t] ojuf A4 A eHerypt) ot 273uH

o]
ol A Y F FTHAY(preicryptal zone)S 7HAH

e Ax FHE Jde WEH o] eHaberrant
crypt colonic mucosa, AC)E YER L, o]e} o] W
H Adokel =5o] HAoR Bo] FAE o] dAleta
(aberrant crypt foci colonic mucosa in rodents, ACF)&}
= Aol AAE I o]F Aot e] Al&A N S
o] o]FolA A FoE W 7hsAdo] ozl
HRadish, Raphanus sativus L) A3}
(Cruciferae) A= 384 &8 JE-& 7HAAL Qo] =
5S¢k i vhs Ay ok o] 553 v gk
o -5 E|QZF A o) =r} A AY A 27} 5 E)
RS o ZA el e SFIAPo|tholAgk= E Al
o]ate] Bl AJod[o] ES} o] RE] QoMo ER ] H
= Aol ofgit), Fol= thE Ado] vlal fElobr] Al
9, Z4 9 Ql 5ol Bol hrEo] Stk Atelel] g
TS FE Eed, Hgo|al o]Qof v #7|4k
of]:=Ato] FhrEo] Qlt}. 53], HIER Co] gkl 3

=
of d=HE A&HE vE FEdoR T3 9%
=y
o

Slgtek. T Welel GEGERS Zhel, 713e1d, o4
of Tt QU ol i MR FES sk
8l HlokehA

= ZIprh ook gelA] glek el 3
(diastase)= &8}57, Alas, w3840 a7 9o
v 29 (rapine)> Al¥f, 3t 7185 Soll tigh &t 2}
Bo] e AR gl Stk 53], Fof A4 7
& A8ow AMSH | E AN A7) AR AFEo R
et AA F A&et= A9 ol FAHEREA] #7]
U 7F5e] AFRE o] &y Aol wpeka] & A
AR A= et B o] 8ot tidete]

A # 2 A (preneoplastic  lesion)¢!  ACF¢}F
Aberrant crypt(AC)E B3] 294 EAgd ¥ 53
FEEo] el ha ol 3= stz sksivh

o

X

- 432 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 5, No. 4, pp.431—438, November 30, 2019. pISSN 2384—0358, eISSN 2384—0366

4 F 53717 A9
10, 120, 130, 140 2

PHHACHE SAs] 98 47349
F344A] =20 A=(SLC Japan, Tokyo, Japan) 50v}&#]=
ARgERAaL, g A AFsES
HiAE  20~240g A%  Sprague Dawley 7|
ge(tightol s, S49)E 193 8 WA 10 wHeE
A= ARERHPoly-

X% oﬂ E) zﬂ _0_

AFSSIAEE ol& carbonate
cage)ol 3wk Wi ARSEA, ARV st
ARFEAEL e 05T, AR 5515%,

Z CRF-1(Charles River
:104 O}‘}V\J‘ E]‘j =

52 Agaol Fol

Japan Inc, Kanazawa, Japan)&
o]-g-ste] ojzhe AA|

4. OFY Adwd SAHS A AgdA Z
A E7 Fo
5 DMH(Fluka, Switzerland) #%

A2 =
ke 20mg S 2 sodium citrate buffer(pH. 6.0)°l
gajate] FAR vste 15U 2H (% 43]) Folst
Atk A=A FolitoAs 2o dXgE ¥ 5
FFEE(HRE)S AHg] 0.32% w/ve]
sto] Folahith Adare F o EA UdAlE

FER Y

A2 EhA] (2, HAS 283 wH(DMH),
RIS AelehHA] Ad A 71390 127 59 %=

A EAeE % E4FEEHRES

IJ = %ﬂob— 1"!"7]'“]
ol3k 7+(DMH—HRE), DMHZ

84 @i HRES 125%F o9 3F (HRE 125 +
) B 3FRH 125744 9524 Foldt Z(HRE 95
Folm) o ® Witk Z47hel A9 AR 127

et AHrEFE AR S, =S AR § ACF

WS G5k thH(Figure 1).
01 234 5 67891011 12wk
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a1, AEMA 2 AFEER FH

Figure 1. Experimental protocol for colon carcinogenesis in rats.
1,2-Dimethylhydrazine(DMH, 20mg/ke) was injected
subcutaneously twice a week for 2 weeks to male F344 rats.
HRE (0.32% wt/vol) was given in the drinking water for 12
weeks or 9 weeks from 3 week after DMH initiation.
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o] 5 Ho|A| &= ekok E} DMH o] § 15 7t *PJL
oF &9 AF el Aol7t A=A doHE A BE
oA Al&EE= 135~145 g, & 208~221 mlE
Abete] 15 bl oA ol AbelE EIE 5 G
T} DMHE] FoJ2 Q18 th Solalghe wis}A]
F5kdtH(Table 1).

3.2 A71FA] &4

294 @4gE F 59FE=(HRE)E 1273 A
Eof Fofste] Ui 7)o ojul gt S w=A
g Yol y] SAsiA A7)z v, A1) 9] &4 o
5 ARISITE F-A Setardol A= Solatale]
U WS BEE 4 QUSITE =3 v, A1)
o] TES Sl 2yt Al T 2 ATl
gk A A7)SES vadAste] & dx o
ol 5 WAEHA] eIt Table 2). 247 Ex 2w
F BRFEZEHRE)S 47 £33 Aol 70
= HTE JEFE AR = AoE YERTh

33 gt AW el HAKACF & ACO 34)
s}ekA Qo] o) o] FojA= ¢F WAL vt
HHo g dojdth theA HPow dojup= of
A A= Agell shte] Al A dojupe) 7jA]
A (initiation), Al (promotion), A
(progression)®] 3@AIZ o] & 4 itk AOM,

DMH(1,2-dimethylhydrazine-dihydrochloride),
DMBA(7,12-dimethylbenza [a] anthracene) 53} %
< gah worEd e A g AR E Ty
A& YENA £3h, cytochrome P450%5-9] 4He} &
rEo] Frjete AA diAF S A WA
224 (electrophilic reactant)® A3} Ht}
ogekel  dobwl o] oM eta

(ACF, aberrant crypt foci colonic mucosa in rodents)
o} o]AFA ¢} (AC, aberrant crypt colonic mucosa in
rodents) 2 F344 rats S F-73ke] S
aHo|  pAEt] P n] FE ol A
DMHE Folgh oA 207 dA2)d
(HRE)O] ACF 2730l 01&1?1 G mA
‘”OP—“L A= 23t 2k A oz
Aeld —“id%%%(HRE) R b
A= ACF7F 38 ' sA gekov, DMH ¢
Folo A= ACE7F =itk 5= ACFU ACY]
SAtel whet 5 S oF 55%71 370 ¢lske] ACE
T v, oF 5% 471 o]/4de] ACE o] FoiA
AH(Table 3). o]2f st ACS] &2 A A2
T EgFE=HRE) oJs] aaor AA A=
l, 294 A F 54F5=(HRE)S DMH =
Fol g&uf By DMHS SAlo] Fo{3S o
T ZIE Yelen, 53] 470 o] AC

.ﬁz] A=

=

M nR oo b -

)

Jut

Ao s ZojFowH A<
22 A HFigure 2). YA <4

Ayd F EFEEEHRE)S 959 1253 433
A @%ﬂﬂ %9}5} DMH=Z ACFE 3k &

A 7o

s}

ZiEFE ato| ACF Ziz

Xlot
oo 2o el
4 BHE(x40)

% 2. DMHAM2| =l F344 E

g 22 o H2lE 2

o
10|

SIC

Figure 2. ACF is observed in the colonic mucosa of F344 rats

treated with DMH(methylene blue staining(x40)).

A ACF with 2AC, B: ACF with 3AC, C: ACF with 6AC, D: diverse ACF.
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Table 1. DMH &= F0iz & HRE XMzZlE SRFEE FoiTol ARHFYT ¥ S5 HFE

Table 1. Feed and water consumption by the rats treated with DMH alone or in combination with HRE.

Group Food (g/day) Water (métlay)
Control 14.5+0.5 21315
DMH alone 13.5£1.0 21.5£1.9
DMH + KTG 075 (12wk) 13.8£0.9 20.8+1.5
DMH —KTG 075 (9wk) 14.3+1.5 221+1.8
HRE 075 (12wk) 15.3£0.8 225125
HRE 075 (9wk) 14,812 21.9+2.1

Value are means = S.D
« Significantly different from DMH alone at * 2 <0.05, ** /0.01)

Table 2. DMHZ HMz|=l F344 2lF|e| Hcf 2 Ao Z7|FA
Table 2. Absolute and relative organ weights of rats treated with DMH and or HRE.

Organ weight Relative organ weight
Treatments (22l g (2R g%)
(dose)
Liver Spleen kidney Liver Spleen kidney
Normal control 11.46+0.57 0.78+0.04 2.67+0.26 3.27+0.21 0.22+0.01 0.76+0.05
DMH alone 10.08+0.86 0.79+0.04 2.65+0.24 2.78+0.19 0.22+0.01 0.73+0.05
DMH + HRE
9.57+0.82 0.75£0.04 2.46+0.22 277£0.13 0.22+0.01 0.71£0.05
(12 weeks)
HRE
9.43+1.19 0.74+0.03 2.55+0.23 2.82+0.23 0.22+0.01 0.76+0.03
(12 weeks)
DMH + HRE
8.89+1.07 0.73+0.05 2.44+0.20 2.60+0.15+ 0.22+0.01 0.72+0.02
(9 weeks)
HRE
9.18+0.58 0.74+0.04 2.41+0.08 2.69+0.15 0.22+0.01 0.71£0.02
(9 weeks)

Value are means = S.D
= Significantly different from DMH alone at = 2 <0.05, ** /&0.01)

- 435 -



The Chemopreventive effect of heat—treated radish complex extract on rat colonic aberrant crypt foci induced by 1,2—dimethylhydrazine

1200 r B DMH alone
®8 weeks

m12 weeks

1000
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No. of AC

400

200 f

> =4AC Total AC

% 3. DMHEZ Xz|E F344 2Fo|M =A LXzlEl F SEFESHRE)S iEe| o|aMeHAC)el &t
Figure 3. Effect of HRE on colonic aberrant crypt(AC) formation induced by DMH in F344 rats.
=+ 1 Significantly different from DMH alone at * 2 <0.05,

w1 A0.01.
Table 3. DMHZ X2|& F344 2lF oM =LA LXNe2lE F SFFESHRE)S hEe| oAt (ACF)el 22t
Table 3. Effect of HRE on the colonic aberrant crypt(ACF) foci formation induced by DMH in F344 rats
No. of Total ACF
Treatments NO. of rats Total ACF/colon
> <3ACF > >4ACF
DMH alone 12 221.8+67.2 75.3+19.8 297.0+79.2
DMH — HRE 075 (9wk) 12 201.7£55.9 53.8+22.2 2555+71.2
DMH + HRE 075 (12wk) 12 168.0+57.9 40.7+18.4+ 208.7£70.2%
HRE 075 (9wk) 4 - - -
HRE 075 (12wk) 4 - - _

Value are means = S.D
= Significantly different from DMH alone at = P <0.05, ** /&0.01)
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