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Effect of a-Linolenic Acid Rich in Perilla Oil on Colonic Mucosal Cell
Proliferation, Fatty Acid Pattern of Phosphatidyl Inositol and
1,2—-diacylglycerol Content in Colon Carcinogenesis of Rats

Chae-Jong Kim and Hyun—-Suh Park

Department of Food and Nutrition, Kyung Hee University, Seoul, Korea

The objective of this study was to observe the effect of a-linolenic acid rich in perilla
oil on colonic mucosal cell proliferation and fatty acid compositon of phosphatidyl
inositol (PI) and the levels of 1,2-diacylglycerol (DAG), TXB, and PGE. which were
known as biomarkers for colon cancer. Eighty male Sprague Dawley rats, at 7 weeks
old, were divided into two groups (saline for control and DMH treatment) and each group
was again subdivided into two groups of fat (corn oil or perilla oil). Each rat was
intramusculary injected with saline or 1,2-dimethylhydrazine (DMH) for 6 weeks(total
dose of 180 mg/kg body weight) and simultaneously fed the experimental diet for 20
weeks containing dietary fat (corn oil or perilla oil) at 15% by weight.

DMH treatment, regardless of the type of dietary fat, significantly increased cell
proliferation by enlarging proliferative zone, labeling index and crypt length and
increased colonic mucosal levels of DAG and Pl arachidonic acid distribution. Compared
to corn oil, perilla oil significantly reduced cell proliferation by decreasing labeling index,
proliferative zone and crypt length in colonic mucosa and also reduced colonic mucosal
levels of DAG, TXB., PGE. and PI arachidonic acid distribution. Therefore, n—-3 a
—linolenic acid rich in perilla oil could be very important source in reducing the risk factor
for colon cancer and it is suggested to use more perilla oil for meal preparation.

Key Words: Colon cancer biomarker, Cell proliferation, Diacylglycerol, Phosphatidyl
inositol, TXBz, PGE2, Corn oil, Perilla oil
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Table 1. Composition of experimental diets

Experimental diets

Ingredients
Corn oil diet  Perilla oil diet

Corn starch 54.0 54.0
Casein 22.0 22.0
Fat corn ol 15.0 -

perilla oil - 15.0
a—Cellulose 3.5 3.5
DL-Methionine 0.3 0.3
Choline bitartrate 0.2 0.2
Vitamin mix’ 1.0 1.0
Mineral mix® 4.0 4.0

itamin A and E were provided at the levels of 4800 IU
and 180 IU per kg diet, respectively, AIN 76 mineral
mixture

Fig. 1. Effect of different fats and DMH treatment on cell
kinetic indices in distal colon. MeantSE. bars
sharing the common alphabet are not significantly
different (p<0.05).

Fig. 2. Effect of DMH treatment on 1,2-diacylglycerol
level of colonic mucosal in rats fed different
dietary fats. Mean+SE. Bars sharing the common
alphabet are not significantly different (p<0.05).

Fig. 3. Effect of different dietary fats on colonic mucosal

_8_
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TXB. and PGE: in rats treated with or without
DMH. Mean+£SE. Bars sharing the common al-
phabet are not significantly different (p<0.05).
Fig. 4. Correlation between 1,2-diacylglycerol and crypt
length of colonic mucosa in DMH-treated rats.
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Table 2. Effect of dietary fats on cell kinetic indices in distal colon of rats treated with or without DMH

Experimental groups

Corn oil diet Peilla oil diet
Cell kinetic indices
-DMH +DMH -DMH +DMH
cells cells
Crypt length 30.0+0.6° 42.0+0.9° 27.8+0.5° 34.040.7°
Circumference 21.540.4%® 24.5%0.4° 20.0£0.4° 22.840.4b°
Total cells/crypt 644.017.8° 1027.5+11.8° 557.0+16.4° 776.2419.3°

Mean+SE, N=6. Means sharing common superscripts in the same row are not significant at p<0.05.

Crypt length= total number of cells in each crypt
Total cells per crypt= crypt lengthXcircumference

Table 3. Effect of dietary fats on the distribution of labeled cells in distal colon of rats treated with or without DMH

Experimental groups

Labeling index in

each quarter Corn oil diet Perilla oil diet
~DMH +DMH -DMH +DMH
% % % %
Q1 25.043.9° 37.442.4° 37.8+2.7% 33.842.4%
Q2 38.6+1.4° 46.042.8° 20.243.12 45042 2
Q3 0 33.8+1.8° 0 11.640.4°
Q4 0 0 0 0

Labeling index in each quarter of crypt was obsered at 20 weeks.

Mean+SE, N=6. Means sharing common supersciripts in the same row are not significant at p<0.05.

Table 4. Effect of dietary fats on fatty acid composition of phosphatidyl inositol of colonic mucosa in rats treated with

or without DMH

Corn oil diet Perilla oil diet P-value

Fatty acids

-DMH +DMH -DMH +DMH QOil DMH DMHxOil

% % % %

C16:0 27.2240.58° 22.83+2.56° 20.14+0.58° 20.18+0.47° NS NS NS
C18:0 20.9742.11° 9.21+1.70° 8.21+1.21%  9.44+40.53% 0.003 0.003 <0.001
C18:1n9 26.4013.20° 35.66+2.47° 35.30+£0.89° 40.00+0.48" <0.001 0.004 NS
C18 : 2n6 18.35+1.60% 32.61+4.46° 14.431£0.76° 15.44+0.34% 0.006 <0.001 <0.001
C18 :3n3 ND ND 18.55+1.63° 12.63+0.70° 0.052 0.004 0.004
C18 : 4n3 ND ND 0.5840.03°  0.36+0.09° <0.001 0.043 0.043
C20 : 4n6 0.1940.08° 2.1940.53° 0.1540.07*  0.23+0.03° 0.004 <0.001 0.001
C20 : 5n3 ND ND 0.06+0.04%  0.8840.21° <0.001 0.002 0.002

Expressed as relative % of total fatty acids. Values are Mean£SE. N=5.

ND: not detected, NS: not significant

Means with different superscripts in the same column are significant at p<0.05.
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Table 5. Correlation coefficient between phosphatidyl inositol fatty acids and colonic mucosal level of eicosanoids and
dietary fatty acids

TXB: PGE> Diet C18: 2 Diet C18: 3
Phosphatidyl inositol
C18:2 -0.1516 -0.2307 0.8322+* -0.0959
Cc18:3 -0.3993+ -0.3352* —-0.3554+* 0.9478**
C20: 4 0.3322% 0.2419 -0.1058 -0.3437+
C20:5 -0.3654+ -0.3261* -0.3019 0.8000%*

*. Significant at p<0.05, **: Significant at p<0.01



