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ABSTRACT

The study was designed to observe the effect of blend fat calculated from the foods con-
sumed in Korea with those of perilla oil, beef tallow and corn oil on colonic mucosal phos-
pholipid fatty acid composition and the levels of TXB,, PGE, and diacylglycerol (DAG) which
were known as biomarkers for colon cancer. Male Sprague Dawley rats, at 7 weeks of age, were
divided into control and 1,2-dimethylhydrazine (DMH)-treated group, and each group was sub-
divided into four groups. The experimental diets contained one of four dietary fats, blend fat
(BF), perilla oil (PO), beef tallow (BT) or corn oil (CO), at 15% (w/w) level. At the same time,
cach rat was injected with saline for control group or DMH twice a week for 6 weeks to give
total dose of 180 mg,/kg body weight. DMH injection, regardless of the type of dietary fats,
significantly increased the levels of PGE, and TXB, in colonic mucosal layer compared to con-
trol (p < 0.01). However, the level of eicosanoids was influenced by the types of dietary fats in
both control and DMH group. In control groups, colonic mucosal level of TXB, was higher in
beef tallow group, but lower in perilla oil group compared to that of blend fat (p <€0.01). In
DMH groups, the level of TXB, was higher in beef tallow and corn oil groups (p < 0.05). The
level of PGE, showed the same trends with TXB, and beef tallow most significantly increased
the level of PGE,. DMH treatment did not influence on tissue fatty acid profile, which was
directly reflected by dietary fatty acid composition. Proportions of C18 : 2 in colonic mucosal
phospholipid well reflected dietary level of C18 : 2 showing the order of CO > BF > PO >
BT. The percentage of arachidonic acid (AA) in mucosal phospholipid was the highest by CO
and BT groups and the lowest by PO gorup. The incorporation of a-linolenic acid in colonic
mucosal phospholipid in perilla oil group was negatively correlated to the content of AA.
Dietary level of C18:2 might not be the only controlling factor for the production of
eicosanoids in colonic mucosa layer and might function with w3 fatty acids. The level of DAG
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was significantly lower in PO group than that of BT group. Therefore, 3 a-linolenic acid rich
perilla oil could be very important dietary sourec in controlling eicosanoid production DAG lev-
el in cloln and recommenced to use more often in meal preparation to reduce the risk factor
against colon cancer. (Korean J Nutrition 29(1) : 112~121, 1996)

KEY WORDS : colon cancer biomarker - diacylglycerol - TXB, - PGE, - mucosal phospholipid
arachidonic acid - perilla oil - e-linolenic acid - ©3 fatty acid.
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Table 1. Diet composition of experimental groups(g/

100g diet)
Experimental groups
Ingredient Blend fat’ Beef tallow Corn oil Perilla oil
Corn starch 54.0 54.0 54.0 54.0
Casein 22.0 22.0 22.0 22.0
Fat 15.0 15.0 15.0 15.0
a-Cellulose 35 35 35 35
DL-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Vitamin mix' 1.0 1.0 1.0 1.0
Mineral mix* 4.0 4.0 4.0 4.0

1) AIN-76 vitamin mix(modified without vitamin E and
vitamin A) : g/kg of mix : thiamin HCI 0.6, riboflavin
0.6, pyridoxine HC| 0.7, nicotinic acid 3, D-calcium
pantothenate 1.6, folic acid 0.2, D-biotin premix(1%)
2, cyanocobalamin(0.1%) 1, cholecalciferol(4,000,000
1U/g) 0.25, menaquinone 0.05, sucrose 990.

Vitamin A was provided at the level of 4800 IU/kg diet.

Vitamin E was provided at the level of 180 IU/kg diet(BF,

CO and PO diet), 60 1U/kg diet(BT diet).

2) AIN-76 mineral mix : g/kg of mix : CaHPO.,, 500 ;
NaCl, 74 : KsHO,H.O, 220 ; K,SO,, 52 ; MgO, 24 ;
MnCQO;, 3.5 ; FeCeH:0;, 6 ; ZnCO;, 1.6 ; CuCO;, 0.
3 : Na,SeO; - 5H,O, 0.01 : KIO;, 0.01 ; CrK(SO.), -
12H;0, 0.55 ; sucrose, finely powdered, 118.03.

3) Blend fat(15g) composed of beef tallow 2.0g, coconut
oil 0.5g, corn oil 2.0g, fish oil 0.2g, margarine 0.2g,
palm oil 3.0g, perilla oil 0.2g, sesame oil 0.5g, shor-
tening 0.4g and soybean oil 6.0g.

Table 2. Fatty acid composition in dietary fats”

Fatty acids Blend fat Beef tallow Corn oil Perilla oil
c8:0 0.20 - - -
C10:0 0.20 - - -
Ci2:0 1.69 0.10 - -
Ci4:0 1.38 3.02 - -
C14 :1 0.09 0.93 - -
Ci5:0 - 0.51 - -
Ci5:1 - 0.20 - -
Cl6: 0 19.34 25.96 10.83 6.08
C16 : 107 0.71 3.97 - -
C17:0 0.19 397 - -
C17 :1 0.16 0.91 R -
C18:0 5.53 16.61 2.01 1.98
C18 : 19 30.73 41.57 27.45 15.52
C18 : 206 34.88 4.00 58.07 14.30
C18 : 303 4.90 0.87 1.64 62.12
2 PUFA 39.78 4.87 59.71 76.42
w3/w6 . 0.14 0.22 - 4.34

1) Express as % distribution of fatty acid methyl esters.
2 A 298 ST,
3. CHEHEEke| TXB,2t PGE,

TXB.¢ PGE. £4& Y& e dA#s 3
A 0.05M Tris-buffer(pH 8.0, 0.25M sucrose,



1mM EDTA) 2ml& 37} F, 2A 2435l £3
< 37T shaking water bathell 303 ¥hxslgclz}t
0.35ml ice cold ethanol #718ta &7 1M ci-
tric acid® H7bete] pH 3-3.59] AUEHE B §
AAR 25 tH4000xg, 15%). 454 Fate] C-18
solid phase extraction column®l loading3te] #2]
% ¥ methyl formate® S3AA d& 2598 3
sle] Aa7raR AZA7 5 assay bufferol] &38jA1
TXB.%} PGE.Z Ztzt (PI)TXB, kitet (*T)PGE,
kit(DuPont/NEN Research Product, Boston, MA)
2 21g31o] radioimmunoassaystith.
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Table 3. Effect of dietary fats on fatty acid composition of colonic mucosal phospholipid in rats treated with or without DMH

Dietary groups
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NS

< 0.001

ND
3.22+0.43¢

0.27+£0.16° ND ND
2.924+0.30° 2.61£0.40°

0.11+0.11°

0.56+0.14°

—
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< 0.001
NS

< 0.6591
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0.64+£0.22°
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C20 : 406

NS -

< 0.001

0.324+0.13*  0.43+0.17°
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2.25+0.30¢

ND
0.67+£0.41%

ND
ND
ND
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ND
ND
ND

ND

ND

ND
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0.008 NS
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< 0.001

1.68+0.47%
1.52+0.38

0.98+£0.41*
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NS
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ND

ND
ND : not detected, NS : not significant

lumn are not significantly different at p < 0.05.

ND

Expressed as relative % of total fatty acids. Values are Me

Means sharing common superscript letters in the same co

C22 : 406

C22 : 503
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Fig. 1. Effect of DMH treatment on the levels of C18: 2
and C20 : 4 of colonic mucosal phosphatidy! ino-
sitol in rats fed different dietary fats. Values are
means with their SE. The different letters sur-
mounted on the bars are singificantly different at p
< 0.05.
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Fig. 2. Effect of DMH treatment on TXB, and PGE, levels
of colonic mucosa in rats fed different dietary fats.
Values are means with their SE. The different letters
surmounted on the bars are singificantly different at

p <0.05.
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Fig. 3. Effect of DMH treatment on 1,2-diacylglycerol lev-
el of colonic mucosa in rats fed different dietary
fats. Values are means with their SE. The different
letters surmounted on the bars are smgufucantly dif-
ferent at p <0.05.
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Table 4. Effect of dietary fats on fatty acid composition of colonic mucosal phosphatidyl inositol in rats treated with or without DMH

Dietary groups
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0.22+0.09

<0.039

0.60£0.25

0.53+0.02

C22:0

NS

<0.040

< 0.043

3.68+1.16" 4.60+0.70™ 6.39+£2.43° 1.84+0.18° 543+1.37*  1.52+0.02° 2.68+0.48*

3.404+0.51"

C20 : 40b

<0.088 < 0.040

ND ND 1.47£0.42° 0.72+0.01*  <0.001
5. ND : not detected, NS : not significant

ND

ND
Values are Mean+SE. N

Means.sharing common superscript letters in the same column are not significantly different at p < 0.05.

ND ND

Expressed as relative % of total fatty acids.
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Fig. 4. Correlation between phospholipid fatty acid and TXB, and PGE; levels of colonic mucosa in rats.
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Table 5. Correlation coefficient between colonic mu-
cosal eicosanoids, fatty acids and dietary fatty

acids ]

TXB, PGE, Diet C18:2 Diet C18:3
TXB, - 0.2960 0.0186 —-0.4565**
PGE, 0.2960 - -0.1252 -0.3527*
Phospholipid fatty acids
C18:2 -0.0208 -0.1749 0.8270** —-0.0206
C18:3 -0.4503* —-0.3569* ~0.3734* 0.9813**
C20: 4 0.4925**  0.5381** 0.4005* -0.5732*
C20:5 -0.3048 -0.3045 -0.2965 0.7140**
C22: 4 0.0580 -0:0342 0.3169* 0.3522*
C22:5 -0.2318 -0.2318 -0.3075 0.8147*

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

cosanoid A& AATT FAl AXFZFE DAG
AL ZAaXA 4 DS dutsls a9t Jde A
o2 AFHY, E7]80] dAlgA #AstE en-
zyme?] Ao u|X|= JaFol} 7|l tlEiME o
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