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Inositol Composition in DMH-treated Rats
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Abstract

The study was designed to observe the effects of different dietary fat consumed in Korea with those of
three other fats on colonic epithelial cell phospholipid and phosphatidyl inositol composition, which were

known as biomarker for colon cancer.

Male Sprague Dawley rats, at 7 weeks of age, were divided into control and 1,2-dimethylhydrazine(DMH)
-treated group that was again subdivided into four groups. The experimental diets contained one of four
dietary fats at 15%(w/w) level, those were, blend fat(BF), beef tallow(BT), corn 0il(CO) or perilla oil
(PO). At the same time, each 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. Dietary fatty acid composition influenced the fatty

acid compositions of tissues. Proportions of Cig:» colonic mucosal phospholipid well reflected dietary level of
Cis:2 showing in decending CO>BF>PO>BT. The percentage of Cy.4 in phospholipid was the higher in CO
and BT groups and the lowest in PO gorups. Incorporation of -linolenic acid in colonic mucosal lipid in peril-
la oil group was negatively correlated to the content of Cy4. Therefore, w3-linolenic acid rich in perilla oil

could be a very important dietary source in controlling arachidonic acid level in colon epithelial cell. There-

fore it could be recommend to use more perilla oil in meal preparation to reduce the risk factor against colon

cancer,
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Table 1. Diet composition of experimental groups (g/100g diet)

Experimental groups

Ingredient Blendfat? 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 3.5 3.5 3.5 3.5
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
'AIN-76 vitamin mix (modified without vitamin E and vitamin A) : g /kg of mix : thiamin HCI 0.6, riboflavin 0.

6, pyridoxine HCI 0.7, nicotinic acid 3, D-calcium pantothenate 1.6, folic acid 0.2, D-biotin premix(

1%) 2, cyan-

ocobalamin(0.1%) 1, cholecalciferol (4,000,000 IU /g) 0.25, manaquinone 0.05, sucrose 990.
Vitamin A was provided at the level of 4800 1U /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).

?AIN-76 mineral mix ; g/kg of mix :

55 ; sucrose, finely powdered, 118.03.

CaHPO,, 500 :
MnCQ;, 3.5 FeCiHsOr, 6 ; ZnCO;, 1.6 ; CuCOs, 0.3 ; Na:SeQs -

NaCl, 74

K:HO: « H:0, 220
5H:0, 0.01 ; KIO; 0.01

K:S0s, 52 ; MgO, 24 ;
1 CrK(SOy): + 12H:0, 0.

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 (.5g, shortening 0.4g and soybean oil 6.0g.



Vol. 9, No. 1(1996)

Table 2. Fatty acid composition in dietary fats®

o) thgdel 9141 9 phosphatidyl inolsitol®] AJHFatE

gl ml e g 61

Fatty acids Blend fat Beef tallow Corn oil Perilla oil
C s 0.20 - - -
Cioio 0.20 - — -
Ciz 1.69 0.10 - -
Ciao 1.38 3.02 - -
Cun 0.09 0.93 - -
Ciso - 0.51 - -
Cis - 0.20 - -
Ciso 19.34 5.96 10.83 6.08
Cisnw? 0.71 3.97 = -
Ciro 0.19 3.97 - -
Cira 0.16 0.91 - -
Cisno 5.53 16.61 2.01 1.98
Cisw9 30.73 41.57 27.45 15.52
Cis:206 34.88 4.00 58.07 14.30
Cis:aw3 4.90 0.87 1.64 62.12
*PUFA 39.78 4.87 59.71 76.42
w3 /wb 0.14 0.22 - 4.34
"Express as % distribution of fatty acid methyl esters.
FAIE 2 AR&ste] #Feol uE byl os) gre
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Table 6. Correlation coefficient between co-
lonic mucosal epithelial fatty acids and dietary
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Diet Cjg:» Diet Cig:3
Mucosal fatty acids
Cig:2 0.9818** —0.2098
Cig:a —0.3785* 0.9818*
Co:a 0.2298 —0.6662"
Can:s —0.3754* 0.7382*
Phospholipid fatty acids
Cig:e 0.8270™ —0.0206
Cis:s —0.373¢4* 0.9813*
Cao:4 0.4005* —0.5732*
Cas —0.2965 0.7140™
Coog 0.3169* 0.3522*
Ca:s —0.3075 0.8147*
Phosphatidyl inositol
Cis:z 0.8322* —0.0959
Cis:s —0.3554* 0.9478"
Ca:a —0.1058 —0.3437*
Cao:s —0.3019 0.8000*

** . Significant at p<0.01 * : Significant at p<0.05
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B Com oil M Perilla oil

Fig 1. Effects of dietary fatty acids(A) on colonic mucosal phospholipid fatty acids(B) in DMH-treat-
ed rats. Values are means with their SE. Bars sharing the same letters are not significantly different (p

<0.05).
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