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Effect of Various Levels of Dietary Fat on Cell Proliferation of Rat Colon

Lee, Jung-Hee - Kim, Kyung-Hee - Kim, Dong-Yeon**
Department of Food and Nutrition, Catholic University, Bucheon 420-743, Korea
Korea Health Industry Development Institute,** Seoul 156-050, Korea

ABSTRACT

Since it has generally been considered that high-fat diets promote carcinogenesis, fat intake of less than 30% of total calories has
been recommended to reduce the risk of cancer. Specific dietary guidelines for fat intake to reduce the risk of colon cancer have not
yet been established. in order to determine the level of dictary fat needed to reduce the risk of colon cancer, rats were fed onc of
four cxperimental fat diets, very low(7% of total calories from corn oil, VLC), low(15%, LC), medium(30%, MC), and high fat(45%,
HC). Cell proliferation 2s an intermediate biomarker of colon carcinogenesis was mcasured by the in vive incorporation of
bromodeoxyuridine into DNA. Fecal lipid excretion was measured by gravimetric method. As fat levels in the diet increased, fecal
lipid concentrations also increased(VLC <LC<MC<HC, r=0.78, p<0.001). In the proximal colon, cell proliferation was
significantly lower in groups fed VLC, LC and MC diets compared to that of the HC-fed diet(p<0.05). In the distal colon,
however, cellular proliferation was significantly lower only in the VLC group. These results suggest that effective dietary fat levels for
reducing the risk of colon cancer may vary with the sites of colon cancer. In addition, fecal lipid levels were more strongly correlated
with cellular proliferation of the distal colon than that of the proximal colon. (Korean J Nutrition 32(4) : 394400, 1999)
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Table 1. Composition of the experimental diets on an energy basis

. Diets'
Ingredients
VLC LC MC HC
g nutrient / 1000 kcal diet
Carbohydrate 195.0 175.0 1375 1000
Protein 37.5 375 375 37.5
Fat 7.8 16.7 333 50.0
Alphacel 10.0 10.0 10.0 10.0
Mineral mix* 15.2 15.2 152 15.2
Vitamin rmix* 5.1 5.1 5.1 5.1
Choline bitartrate 1.0 1.0 1.0 1.0

1 : Abbreviations are as follows : VLC, very low corn 0il(7% of to-
tal keal from fat and 78% of total kcal from carbohydrate) ; LC, low
corn 0il(15% of total kcal from fat and 70% of total kcal from car-
bohydrate) ; MC, medium com 0il{30% of total kcal from fat and
55% of total kcal from carbohydrate) : HC, high corn 0il(45% of to-
tal keal from fat and 40% of total kecal from carbohydrate).

Table 2. Composition of the experimental diets on a weight basis

o, Diets'
Ingredients
VLC LC MC HC
g nutrient / 100g diet

Starch 64.6 60.5 51.7 411
Sucrose 7.2 6.7 5.7 4.6
Casein 13.5 14.1 15.3 16.8
DL-Methionine 0.3 0.3 0.3 0.3
Com oil® 29 6.4 14.6 229
o-Cellulose 3.6 38 4.2 4.6
Mineral mix 5.6 58 6.3 6.9
Vitamin mix’ 1.9 2.0 2.1 23
Choline bitartrate 04 04 04 Q5

1 : Abbreviations as in Table 1.

2 . Al ingredients, unless otherwise noted, were purchased from
ICN Biochemicals(Costa Mesa, CA, USA).

3 : Supplied by Ottogi Co.(Seoul, Korea)

3 : AIN-76 mineral mixture.

4 AIN-76 vitamin mixture.
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Table 3. Effect of different dietary fat levels on weight gain, food intake, and energy intake'”

Diets
VLC 1.CsMC HC Body weight, g
Initial 280 +4 279 + 4 279 £ 4 279 + 4
Final 378 + 9° 377 £ 6° 387 + 8* 398 £ 6°
Weight gain, g/3wk 98 + 8° 9% + 6 108 £ 7% 120 + 5
Food intake, g/day 25.6 + 0.8° 246 + 3.9° 237 + 4.5 19.8 + 2.8
Energy intake®, kcal/day 943 + 2.9 944 + 1.0 99.8 + 1.1 90.5 + 06

1 : Values are means % SE of 10 rats/group. Abbreviations as in Table 1.
2 : Means with different superscripts are significantly different at p < 0.05.
3 : Energy intaketkcal) = (g of carbohydrate intake % 4 kcal/g) + (g of protein intake x 4 kcal/g) + (g of fat intake X 9 kcal/g).
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Table 4. Effect of amount of dietary fat on 72-hour fecal output, total feca! lipids and concentration of fecal lipids'?

Diets
VLC LC MC HC
Fecal output, g/72 h
Wet weight 732 + 0.16 7.47 + 0.45 7.45 £ 0.36 7.66 + 0.44
Dry weight 5.66 + 0.14 6.07 £ 038 5.92 + 0.26 6.03 + 0.25
Total fecal lipids®, g/72 h 1.04 + 0.06° 1.14 £+ 0.06° 1.45 + 0.12° 1.60 £ 0.13°
Cancentration of fecal lipids, g/g dry feces 0.17 + 0.01* 0.19 + 0.01° 025 + 0.01° 0.27 + 0.01°
1 : Values are means & SE of 10 rats/group. Abbreviations as in Table 1.
2 : Means with different superscripts are significantly different at p < 0.05.
Table 5. Effect of different dietary fat levels on proximal colon crypt size and proliferative activity'™
Diets
viLC LC MC HC
Crypt height, no. of cells 269 + 07 264+ 10 251 % 05 26,1 £ 0.7
Crypt circumference, no of cells 173+ 0.2 173 £ 0.1 167 £ 0.2 17.1 £ 0.5
Total no. of cells in crypt 463.2 £ 12.0 457.8 £ 18.4 419.7 £ 106 445.1 £ 15.3
LI, % 56 + 03 57+ 0.2 60+ 03 64+ 0.3
PZ, % 323+ 1.2° 320+ 1.1° 324+ 1.3° 370+ 15
1 : Values are means & SE of 10 rats/group.
2 : Abbreviations are as follows ; LI, labeling index : PZ, proliferative zone : other abbreviations as in Table 1.
3 : Means with different superscripts are significantly different at p < 0.05.
Table 6. Effect of different dietary fat levels on distal colon crypt size and proliferative activity'?
Dietary group
VLC LC MC HC
Crypt height, no. of cells 347 £ 07 340+ 08 359+ 09 357 £ 07
Crypt circumference, no. of cells 202 + 03 199 + 0.2 201 + 03 205+ 0.3
Total no. of cells 7005 + 14.4 7153 + 184 720.3 + 106 7325 + 15.3
L, % 53+ 03° 6.4 + 0.3% 6.2 + 0.5* 69 + 0.5
PZ, % 369 + 08° 390 + 1.4* 41.0 + 1.8* 439 4+ 2.3

1 : Values are means + SE of 10 rats/group. Abbreviations as in Table 1 and 5.
2 : Means with different superscripts are significantly different at p < 0.05.
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Tahle 7. Correlations between parameters of colon cell proliferation
and fecal lipids™?

Cell Proximal colon Distal colon
proliferation i PZ L PZ
Fecal total lipids 0.49 0.45 0.53 0.52
Fecal lipid conc. 0.41 0.33 0.63 0.59

1 : Values are correlation coefficients(r). Abbreviations as in Table 5.
2 1 All correlation coefficients are statistically significant at p < 0.05.
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