HEEEEGE 310 21-27, 1998

AolA Aol Calciume] thah F3hhA el A2}
thA 9kl Eicosanoid B 1,2-diacylglycerol

Sl ulAE JPr

2 A Fo4 oA A

Asdietn HuE AEGFet

Effect of Dietary Calcium on Cell Proliferation and Colonic Mucosal Levels of
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ABSTRACT

The objective of this study was to observe the effect of dietary calcium(Ca) level on colonic
mucosal levels of cell proliferation, 1,2-diacylglycerol(DAG), TXB,, PGE, and phospholipid
fatty acid composition which have been known as biomarkers for colon cancer. One hundred
male Sprague Dawley rats, at 7 weeks of age, were divided into two fat type groups, each
group of which was further divided into two Ca level groups. Each rat was intramuscularly
injected with 1,2-dimethylhydrazine(DMH) for 6 weeks(total dose of 180mg/kg body weight)
and simultaneously fed one of four experimental diets containing 15% dietary fat(corn oil or
perilla oil) and 0.3% or 1.0% Ca by weight for 20 weeks. Compared to com oil, perilla oil
significantly reduced cell proliferation by decreasing labeling index, proliferating zone, crypt
length in colonic mucosa and colonic mucosal levels of DAG, TXB,, PGE, and phospholipid
(PL) arachidonic acid distribution. The effect of Ca on biomarkers was different depending on
the type of dietary fat comsumed. Ca effect was not significantly shown in the PO group, but it
was significant in the CO group in which high Ca(1.0%) decreased the levels of PL-C20 : 4(%),
DAG and PGE,. However, high Ca supplementation had shown only the trends of improving
cell proliferation. Overall, high dietary Ca significantly reduced cell proliferation by inhibiting
the synthesis of eicosanoid and DAG with reduced distribution of PL-C20 : 4, which may have
resulted in lower activation of PKC through reduced signal transduction. Since a high level of
dietary Ca was more effective in reducing the risk factor against colon cancer in corn oil fed
rats, it could be suggested that a higher amount of dictary Ca be consumed, especially when
more vegetable oil rich in linoleic acid is included in the diet. (Korean J Nutrition 31(1) : 21~
27, 1998)

KEY WORDS : colon cancer biomarker - cell proliferation - diacylglycerol - PGE, - calcium level -
com oil - perilla oil.
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Table 1. Diet composition of experimental groups

Experimental groups

Ingredient 0.3% Ca diet 1.0% Ca diet
Corn starch 54.0 54.0
Casein 220 220
Fat(CO or PO) 15.0 15.0
DL-Methionine 0.3 0.3
Choline bitartrate 0.2 0.2
Vitamin mix' 1.0 10
Mineral mix’ 4.0 4.0
o-Cellulose 3.5 3.5
CaHPO, - 1.3

1 : Vitamin A and E were provided at the fevel of 4800
U and 180 U per kg diet, respectively

2 : 0.3% Ca diet contains 255g CaHPOukg mineral mix-
ture(AIN-76). 1.0% Ca diet contains 500g CaHPO./kg mi-
neral mixture(AIN-76).

CO or PO : corn oil or perilla oil used as fat source.
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Table 2. Effect of Ca levels on cell kinetic indices in distal colon of DMH-treated rats fed different fats

Corn oil Perilla oil
0.3% Ca 1.0% Ca 0.3% Ca 1.0% Ca
Crypt lengthcells) 420+ 09° 39.8+ 0.7° 340+ 0.7% 33.0+ 0.7°
Total cells per crypt(cells) 1027.5+11.8° 935.7+19.1° 776.2+19.3° 708.5+13.2°
Labeling index(%) 28.0%+ 0.8° 256+ 0.9% 23.0+ 0.8 19.7+ 0.8°
Prolifeative zone(%) 64.7+ 0.8° 61.5+ 1.2° 40.2+ 1.0° 375+ 2.4°

Mean=+SE, N=6.

Means sharing common superscripts in the same row are not significant at p <0.05.

Crypt length=total # of cells in each crypt
Total cells per crypt=crypt length x circumference
Labeling index={total # of labeled cells/crypt lengh) X 100

Proliferative zone=(position of highest labeled cell/crypt lengh)x 100
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Table 3. Effect of Ca levels on fatty acid composition of colonic mucosal phospolipid in DMH-treated rats

Dietary groups

Fatty Corn oil Perilta oil * P-value
acids 0.3% Ca 1.0% Ca 0.3% Ca 1.0% Ca Ol Ca DMHxCa
% % % %

Ci6: 0 18.8140.28" 36.8541.61° 24.67+£2.75° 39.29+1.28° 0.029 <0.001 NS
C18: 0 6.01+0.75° 32.06+1.24° 24.324+2.18" 37.31+1.57¢ <0.001 <0.001 <0.001
Ci8: 1n9 27.92+1.17¢ 959+1.48" 18394+2.27° 3.94+0.83° <0.001 <0.001 NS
C18 : 2n6 40.59+0.38° 10.05+1.53° 3.06+2.32° 4.10+047* <0.001 <0.001 <0.001
C18 : 3n3 0.6040.16° ND 6.90+2.42> 2924033 <0.001 <0.001 <0.001
C20 : 4nb6 2.27+0.21° 0.13+£0.13* ND ND <0.001 <0.001 <0.001
C20 : 5n3 0.12+0.12 ND 1.58+1.58 ND NS NS NS
C22 :5n3 0.13+0.13* ND 3.20+1.43"  3.10+0.10° <0.001 NS i NS

Values are Mean =+ SE and expressed as relative % of total fatty acids. N=5.

ND : not detected, NS : not significant

Means with different superscripts in the same row are significant at p<0.05.
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Table 4. Effect of calcium levels on colonic mucosal le-
vels of thromboxane B; and prostaglandin £, in
DMH-treated rats

Dietary oils Calcium levels TXB, PGE,
‘ 1g/g tissue
Corn oil 0.3% 7.84+0.65° 9.48+1.14°
1.0% 10.07+0.83° 5.01+0.41°
Peritla oil 0.3% 502+072° 443034
1.0% 3.46+026° 3.69+0.34°
P-value
oil <0.001 0.001
Ca NS 0.001
OilxCa 0.009 0.010

Fig. 1. Comparison of the effect of calcium on 1,2-diacyl-
glycerol in colonic mucosa of DMH-treated rats.
Mean+SE. Bars with different letter are significant
at p<0.05.
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Values are mean+SE. N=6-7. NS : not significant
Means with different letters are significant at p<0.05.
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Fig. 2. Correlation between 1,2-diacylglycerol and crypt
lenght of colonic mucosa in DMH-treated rats.
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Fig. 3. Comparison of the effect of calcium on colonic mu-
cosal PGE; in DMH-treated rats. Mean+SE. Bars
with different letter are significant at p<0.05.
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