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The Administration of Phytic Acid and Inositol Lowers Serum Triacylglycerol
and Lipid Peroxidation in Rat Hepatocarcinogenesis

Hae-Jeung Lee, Hui-Kyung Jong and Haymie Choi
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University, Seoul 151-742, Korea

Prevention of cancer by diet is considered as a rational strategy for chemoprevention.
Phytic acid (inositol hexaphosphate, PA), a phytochemical present in a variety of plant
species, has been shown to prevent various cancers of mammary gland, colon, and liver.
However, the mechanism of chemoprevention by PA has not been fully elucidated. In
the present study, we examined the serum lipid profile modulation and lipid peroxidation
lowering effects of PA and/or inositol supplementation on rat hepatocarcinogenesis
initiated by diethylnitrosamine (DEN) and promoted by partial hepatectomy (PH). Rats
were supplemented with 2% PA, 2% inositol, or 1% PA+1% inositol combination in
drinking water, starting one week prior to administration of DEN. There were a significant
decrease in the area of placental glutathione S-transferase positive (GST-P+) foci, a
preneoplastic marker for DEN-initiated hepatocarcinogenesis. The administration of PA
and/or inositol in drinking water caused marked decrease in the serum triacylglycerol
(TG) and liver microsomal lipid peroxidation. Based on these findings, it is likely that
the chemopreventive effects of PA or inositol on rat hepatocarcinogenesis are partly
associated with the serum TG lowering effects and suppression of lipid peroxidation.

Key Words: Hepatocarcinogenesis, Phytic acid, Inositol, Placental glutathione S-
transferase positive foci, Triacylglycerol, Lipid peroxidation
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Fig. 1. Experimental protocol. Experimental liquids were administered for 6 wks: PPT (PA 2%), PIT (1% PA+1%
inositol), and IIT (2% inositol). All except CO group rats received a single intraperitoneal injection of diethylnitrosamine
(DEN), subjected to 2/3 partial hepatectomy (PH) at week 3, and sacrificed at week 8.
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Table 1. Diet composition

Component (g/100 g diet)
Casein 20.0
Corn starch 54.7
a-Cellulose 5.0
Vitamin mixture” 4.0
Mineral mixture” 1.0
DL-methionine 0.3
Corn oil 15.0

PA or inositol” -

YNutritional biochemicals, ICN Life Science Group,
Cleveland, Ohio. Vitamin mixture is composed of; vit. A
(500,000 IU/g) 1. 8 g, Vit. D conc. (850,000 IU/g) 0.125
g, a-Tocopherol (250 IU/g) 22.0 g, ascorbic acid 45.0 g,
choline chloride 75.0 g, menadione 2.25 g, p-Amino-
benzolic acid 5.0 g, niacin 4.25 g, riboflavin 1.0 g,
pyridoxine hydrochloride 1.0 g, calcium pantothenic acid
3.0 g, biotin 0.02 g, folic acid 0.09 g, vitamin B, 0.00135
g, and dextrose to 1 kg.

2)Composition of salt mixture, g/kg mixture: CaHPO4 500 g,
NaCl 74 g, K»SO4 52 g, potassium citrate monohydrate
220 g, MgO 240 g, manganes carbonate (43 ~48% Mn)
3.5 g, ferric citrate (16~17% Cu) 0.3 g, KIO; 0.01 g,
chromium potassium sulfate 0.55 g, Na,SeOs + SH,O 0.01
g, sucrose, finely powdered 118.0 g.

PInositol phosphates (in drinking water, pH 7.4 adjusted):
phytic acid (PA) 2%, PA 1%+ inositol 1%, inositol 2%.
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Fig. 2. The effect of additional phytic acid (PA) and/or
inositol on the area of GST-P+ foci in rats treated with
DEN and subjected to partial hepatectomy.

CT, carcinogen treated; PPT, carcinogen treated +2% PA;
PIT, carcinogen treated +1% PA+1% inositol; IIT,
carcinogen treated +2% inositol. Values are mean*SE.
Means with the different subscripts (a, b) are significantly
different at p<0.05 by Duncan’s multiple range test.

Table 2. Effect of PA and/or inositol on the total cholesterol, HDL-cholesterol, LDL-cholesterol and triacylglycerol in

rat hepatocarcinogenesis

Group Total

HDL LDL

(number of rats/group) cholesterol cholesterol cholesterol Triacylglycerol
CO (10) 190.4+3.23™ 12.8+0.30™ 166.1+2.30™ 57.6+0.32°
CT (8) 227.2%2.16 11.2+0.81 199.5+1.76 69.8+0.85"
PPT (8) 191.1+£2.16 12.3+0.07 169.1£1.51 48.5+0.75"
PIT (8) 200.4£2.16 13.5+0.01 176.7£1.83 51.2+0.47*
1T (8) 213.3£1.90 12.7+0.02 182.5+1.07 45.3+0.39°

CO, control with saline and sham operation; CT, carcinogen; PPT, carcinogen+2% PA; PIT, carcinogen+1% PA+1%

inositol; IIT, carcinogen +2% inositol.

Values are meantSE. Values with the different superscripts (a, b, c) are significantly different at p<0.05 by Duncan’s

multiple range test.
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Fig. 3. The effect of additional phytic acid (PA) and/or
inositol on lipid peroxidation in rats treated with DEN and
subjected to partial hepatectomy.

CT, carcinogen treated; PPT, carcinogen treated +2% PA,;
PIT, carcinogen treated +1% PA+1% inositol; IIT,
carcinogen treated +2% inositol. Values are mean+SE.
Means with the different subscripts (a, b, ¢) are signi-
ficantly different at p<<0.05 by Duncan’s multiple range
test.
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