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Effect of Corn Germ Intake on Fatty Liver Induced by a High-Sucrose Diet in Rats.

Eri Sato, Yukako Okazaki, Atsuhiro Nakano

In this study, we investigated the effects of corn germ intake on fatty liver induced by a high-sucrose diet
in rats. The corn germ used in this study contained phytic acid, known to prevent fatty liver disease.
Therefore, we compared the effects of corn germ on fatty liver inhibition with those of sodium phytate at the
same concentration as the phytic acid in corn germ. Male Sprague-Dawley rats were fed a high-sucrose diet
with or without 0.98% sodium phytate, 10% corn germ, or phytase-treated corn germ for 14 days. Rats fed a
high-sucrose diet with 0.98% sodium phytate, 10% corn germ, or phytase-treated corn germ showed suppressed
fat accumulation in the liver compared to rats fed a high-sucrose diet alone. The three experimental groups
had similar lipid contents in the liver and serum. However, sodium phytate consumption reduced serum zinc
concentrations, whereas corn germ and phytase-treated corn germ did not. These results suggest that corn
germ intake suppresses fatty liver as effectively as sodium phytate intake but has minimal effect on serum
zinc concentration.
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Table 1 Composition of experimental diets.
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28, AREFBRIIEE L R A AT P B SR
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B %MW THRE L7, Ml oIEE I3, Folchs ®

Phytase-treated

Component, % (w/w) Control Phytic acid Corn germ corn germ
Casein 20.00 20.00 18.35 18.35
L-cystine 0.30 0.30 0.30 0.30
Sucrose 64.95 63.97 60.89 60.89
Cellulose 5.00 5.00 3.24 3.24
Corn ol 15.00 5.00 2.47 2.47
Sodium phytate 0.98 -

Corn germ 10.00 -

Phytase-treated corn germ - - - 10.00
Choline bitartrate 0.25 0.25 0.25 0.25
Vitamin mixture' 1.00 1.00 1.00 1.00
Mineral mixture” 3.50 3.50 3.50 3.50

'AIN-93G vitamin mixture; AIN-93G mineral mixture'® .
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Table 2 Chemical composition of Corn germ.

Components (/100g) Corn germ
Carbohydrate (g) 44.4
Protein (g) 14.9
Fat (g) 22.7
Dietary fibers (g) 16.3
Phytic acid (g) 7.0
Zinc (mg) 12.2
Calcium (mg) 7.9
Iron (mg) 9.3

Table 3. Body weight, food intake and lipid metabolic parameters in rats fed experimental diets.

Control

Phytase-treatedcorn

Phytic acid Corn germ

germ
Variables Mean SEM Mean SEM Mean SEM Mean SEM
Final body weight (g) 201.2*  3.59 202.7  2.80 203.0"  4.12 208.7* 2.10
Food intake ( g/14 days) 233.3"  3.78 231.1"  5.77 236.8"  4.40 248.3" 3.98
Liver weight (g/100g body wt.) 6.45*  0.27 5.85"  0.06 5.78"  0.16 5.82¢ 0.16
Liver mRNA(Relative expression)

G6PD 1.02*  0.07 0.65"  0.06 0.77"  0.08 0.81™" 0.10
Serum lipid concentrations (mg/dL)

Triglyceride 266.2"  20.34 269.0  17.70 216.1"  14.07 2217.1° 9.36

Cholesterol 125.9*  17.58 119.9*  7.22 114.6*  6.62 117.1° 4.56
Cecum weight with contents (g/100g body wt.) 1.38"  0.11 1.42*  0.08 1.62*  0.05 1.51% 0.10

Mean values with their SEM; n=6. “*Mean values with unlike superscript letters were significantly different, p<0.05

(Tukey-Kramer test).
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Fig. 1 Hepatic lipid content in rats fed experimental diets.
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(A) Hepatic total lipids. (B) Hepatic total cholesterol. (C) Hepatic triglyceride.

Mean values with their SEM; n=6. ** Mean values with unlike superscript letters were significantly different, p<0.05

(Tukey-Kramer test).
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Fig. 2 Serum mineral concentration in rats fed experimental diets.

(A) Serum zinc concentration. (B) Serum calcium concentration. (C) Serum iron concentration.

Mean values with their SEM; n=6.

*® Mean values with unlike superscript letters were significantly different, p<0.05; NS, not significant (Tukey-Kramer

test).
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