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Effect of Fiber-Rich Sea Mustard Feeding on AOM-Induced Colon Aberrant
Crypt Formation and Colonic Cell Proliferation in Sprague Dawley Rats

Eun-Joo Lee and Mi-Kyung SungJr

Dept. of Food and Nutrition, Sockmyvung Women's Unlversity, Seoul [40-742. Korea

Abstract

The modulating elfect of {feeding sea mustard (Undarina pinnatifida), a fiber-rich seaweed, during iniliation
and post—initiation phases of colon carcinogenesis was invesligated in Sprague Dawlcy rats. Four groups of animals
were exposed to the two weekly injections of a chemical carcinogen, azoxymethanc {(AOM). Animals were placed
on diet containing 15% sea mustard during initiation, post—initialion or initiation +post—initiation phase of carcino—
genesis for 10 weeks, and colonic aberrant crypt formation and cell proliferation were compared to those of rals
{fed semi-synthetic control diet. Results showed that sea mustard feeding significantly reduced the numbers
of both aberrant crypts and aberrani crypt foci. Also, labeling indices and proliferation zones were significantly
reduced in the colon of the rats fed sea mustard diels. These results indicate that the diet containing sea mustard
may decrease Lhe risk of colon cancer developmeni, and a parl of such effect may be mediated through both the
blocking of initiation and the suppression of cell proliferation in the colonic crypts, although precise mechanisms

should be further examined.
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Table 1. Expenmental {food composition

Ingradients Fiber-free {g) Sea mustard {15%) (g}
Casein 20.0 17.0
Corn slarch 20.0 20.0
Sucrose 415 35.9
Comn o1l 5.0 4.8
Lard 2.0 2.3
Fiber content 0.0 75
Vitamin mixture’ 1.0 1.0
Mineral muoxture” 3.5 35
Cholime chloride 0.2 0.2
DL-Methionine 0.2 0.3
Total 100.0 100.0

Mitamin mixture fmg/100 @) VDs 0582, @ —toccopherol-acetate
12000, retinel-acetate 93.2, VER3 6.0, thiamin-HCL 59.0, V312 0 2,
VT 588.0. pyridorane-HCL, 29.0, D-hiotin 1.0, folic acid 2.0, in-
ostlol 1176.0, Ca-pantothenate 235.0, nboflavin 59.0, nicotinic
acid 294.0, sucrose 96257 017,

"Mumeral muxture (/100 g} CalOy 2929, CaHPQ, 2HLO 0.43,
KHzPOQy 34 31, NaCl 2506, MeSCy 2H:0 9.98, Te(CslsO:) 6HO
0.623, CuS0, 5H:0 0155, MnS0, H:0 0121, (NHe)sMor{(sy 4H,0
0.0025, NaxSe(O:-5H0 0.0015, ZnCl; 002, KI 0.005,

{AOM, Sigma Chemnical Co. St. Louis, USAME- ARfstg &7
AOMTo] 3-8 15 ma/kig & 15 7H4 © 2 28 8.7)F of s
F Fodefe] 30 mgikge] =l =5 #hle4(Fig. 1). A el=
AIN-76 dietel] 7|23} 7 2E Alolol A & d=F 5 gldd
£ 009, AL 65%, A AL 15%7 FER P o
E Ao A& o2 TdalA st @“4"70101]/‘1 e

%o 7 Wrhshaon] A4 ke oF 75%4ch,

=

Sea mustard niliation group (SMI)
R T A ) I A I I
0 1 2 3 4 5 6 7 8 9 10 wks

[
AOM AOM

Sea mustard post-initiation group (SMP)

T N I I RS A I T S

0o 1 2 3 4 5 6 7 8 9 10 wks
Tt
AOM ACM

Sea mustard Initiation+post-initiation group (SMIP}
SRS IR DD A T PO EAEE R A O
0 1 2 3 4 ] 5] 7 8 9 10 wks

[
AOM AOM

Fiber Free group (FE)
I

9 10 wks

I:] Fiber Free diet

Fig. 1. Experimental design.

».] Sea mustard diet
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Aberrant crypt foci(ACF) &3

ACTF 7= Bird(22)2] WPl 8 ¢]-%31¢]) S43elglc], = 5
H 8 g =S 10% bullered formalin @ 2 2441 7F 717 4]
Arh AL 383519 petri dishell 0.2% methylene hlue/
saline solutlonﬂ]- A 515485 WAt} Microscope
shdesl] muccsa= $| = gFslAl & &
2 sl ACF & Alglch

s ahad ] A ( % 40) .2,

Cell proliferation(Brdl test)&H
WAz 2dH g 1) He A9 = 1l em
E #= 74 10% huffered formalinel] # 2] g
block$& &2 albumin coated slidesel]l =4 4] 7]
244 2k vkz|shed ot o)1= Al 28| paraffin bloclk ]
A1 222 3~5 1mE 29 d 3 BrdUrF DNAC] 23k 7=

g HEelint & 24492 vylene® alecholsl] 22 =2 w2

& parallin
T3

< F HuOpol] 1083 gt2e] o} 7]« citrate buffer®
I,'I

A microwave ovene| 1224k %] 418 & monoclonal ant -
BrdUE Aol 4 [ ~24] 71 91242 ©h& peroxydase-linked
antibody & ®efre] 42470} Streptoanding F W&
Fojral F 3-amino-9-ethylearhazole(AEC) -3 7] & &)
A A e 25 gl sl o). Hematoxylenes] 527k &
= F glycerin jelly.® mountingd}e] Fahgin] 2 (400122
He Ao A5 w2 A 4loh23,24).

< Agdate] £A A2 SASEA program(SAS In-
stitute Inc. 1998)8 o|f-sloic). A7 = w733} standard
deviation(S D)2 £ A sl o}, Gabstzd nlogd 7)o 28

S ¥ 7557] YE ANOVAR 249 & 2771
-2 44 2 Duncan’s multiple range test S ¢]&35he] =8}
o3
T,
2np 9 2y

Aol Mg, A=Z=riat, ciazol

AR FEQ Ao gka W7 A FE oS vl adl H 1)
w7k ek 2} BabE] A eksbolTable 2). Lee S(25)9
Aol A= 15% 2198 b A9 Ao A gFe] 7has)
= A2 vepgto} B Ad ey vledale] &2 algk 2o
AFF A2 gyl ome A3k o] o) gk Balel 4
A ek gl Aoz @oizlc

EA Al Aberrant Crypt 34 2 e f 2 2o v]a)= ofake) e oI 537

Table 2. Food intake, colon length and weight gain of rats
fed dillerent experimental diets

Group” Tood mtake Colon length Weight gam
(g/d} {cm) g

SMI 19 79+1,60% 1457 +1.28 1878+421

SMP 1970+ 2.06 1565271 2021+395

SMIP 20,75 £0.67 156031.77 2009x16.2

FF 1980049 15654+ 180 230+ 78

YSMI: sea mustard milation group,

SMP  sea mustard post-initiation group.

SMIP: sea mustard initiation + post-nilialion group.
FF. fiber free group.

“Nat sigrificantly different lrealmentl groups (p<0.05)

ACF 3 8 HziEd

ki el “H"’”ﬂ“‘? A4 5= skl Z A Ak¢l aberrant crypt
focilACF)] <= % aberrant crvpt{AC)2] 5= Tahle 3+ 1}
gpbe 2 "]‘%“1 o] gte] ﬁH;;Lﬂﬂ vl W feHo g zh
Astgivh £ AC = 97 e el TEo Adr)he el
el AA el &kal gkek Crypt length B labeling index,
g FE2| vt

=

proliferation zone 25 w4 a| &
A F28tA ghastedol, el o]z e wlE Aol F
FA] ebshei(Table 4).

AClaberrant crypr)= B]AAFA 9l A E 2w 2g) v
2] A% eryptell vls) Al L2 2o} maFe] Db Az
Aol FAYA cryptE XA g ol v1A A crvpt
7} & 7] med Q4% 7o) aberrant crypt focie] TH25.27).
o] ACF= AlZ 9+ Al sl Sobd AAleA =led 5

Table 3. Effect of sea mustard on AOM-induced ACF forma—
tion in rats

Group'" ACF/colon AC/colan AC/ACF
ST 70.2+132”  21p9+318° 3707
SMP 711144 20024433° 2.9L-05"
SMIP 5804127 15984373 28+0.9"
FF 1201255 382428117 32%0 5

{’Refer to the legend i Table 2.

“Means with different letters within a column are significantly
differenl from each other al p<005 as determined by Duncan’s
mulliple range test,

Table 4. Crypt length, labeling index (%), proliferation zone (%)
on colonic epithelium of experimental animal

Groun Crypt length Labelng ; Proliferation
roup {(No of cell) mdex (%) zone (%)
SMI 265105 92404 46.6+29"
SMP 266=05" R82+E05° 476+1.8°
SMIP 284+0.1 8.0k 0_5b 461+ 06"
FF 276=08" 12.8+0.8° 73047

Refer to the legend 1n Table

][ {%2)=No, of laheled cell/crvpl: lenglh = 100

Prohferatwn zone (% =highest labeted cell/crypl length » 100,
"Means with different letlers within a column are aignificanily
differenl from each other at p<0.00 as determined by Duncan’s
multiple range test.
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