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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.

KEY-WORDS : corn germ, phytic acid, fatty liver, high-sucrose diet
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Table 1 Composition of experimental diets.

U7co BERIMEIIAZFIE, LERLERE O30 g 1210mM
BElg MR (pH5.0) KU 7 4 ¥ —+ (Sigma-Aldrich
Co. LLC, USA) 1.8g#MmA, 55°CITAME L T 2 Kefi$it
UM OBRMRL 720 B ks U, Bt U,
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60%, 12WF[OBAKEH 1 7V (BAI8 1 00 ~ 20 : 00) i<
PEELU I ENTHEE L, lilalTE (CE-2, HAZ L
THRR&t, Wn) T3 HEH Lok, SO TVEKE
MRS B XS TEPEHINC 4 B, &8F 6 PRI L
720 fil¥HZ, Table HIRT KD ICE Y a BiAR, &Y a
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Aldrich Co. LLC, USA), M8 X OB HRLME TiE
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BOETEMEIORMEEZFE LI, 74 F VEEF MY
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KT, AV 705 VRGN & 2 RREE P CRAIE #1175
RENR & 0 £RilL L, FFIE A BRI U CHRRRE £ 17T - 72,
[EIX U 72 IfiLi] 22000 X g, 2043f@0 L, &S
Z53HT % T—60°C TIRIE U7z BTIRIZ BRI 0 1T #E
REF THRBIEAS U, M5 & FERIZH4T £ T —60°CTHR
fFlie, F7, BRBICHEEZRUEREZE L7,
13, AREYWIIEER TR S AR A TE A B 9L
WMEZEHEOKRD Ficfibhie KRES 1 2019-D,

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 oil 5.00 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'® .



ALHEENAR A WETE R B an i THFEE > 5 — DFJEHE No.19 2024 21

3. REEST

MmiEhoh Rl LtHEarvzra—ivid, 7
V54 FE-TAXA b7 a—BLPaVRTFa—IVE-T
Z M7 a— (&7 40 LFHEE RS, K
B =MW THE L7, P O#IEE I3, Folchsd
FHEY RO 1 g 525mLO 7 mo RV L L A Y
J—=b (20 1) BRiCKIEEEMINL, ERKICK
DGE Ltc, RIS KOk L A7 v —)bid kidhh
K200 1 L& i e Hz 5 %, Triton X 100 (9 : 1v/v)
o7 a2 — V200 p LIZ AW U2 3Bk
R, G & FRERISRE U,

4. FFREEMEEREERROECFREEOAE

FEBEZ %6 0 2 iz i ik & B BE e I SR a8 { - T & 5 G6PD
OFBIEE ) T IV A LPCRIZ X 0 Jll5E L 7s RNA
@ fili i & NucleoSpin RNA Kit (Macherey-Nagel,
Duren, Germany) % WL TITW, HE I /ZRNAM
5PrimeScript RT Master Mix (¥ 771 5 /3 4 & #h X
Stk BEED) ZMOTDNAZAKR Ui, VT IVF A
LPCRIZ & 5 GoPD¥ Bl 7 @ il & 12 13SYBR Premix
Ex Taqll (% 715 /3514 Atk &4k, #E) &Light
Cycler 480 System Il (Roche Applied Science, CA,
USA) 2, 754 <—& LT, GEPDIZDWTIE,
5-GATGACATCCGCAAACAGAGTGA-3 (forward),
5'-GCTACATAGGAGTTACGGGCAAAGA-3'
(reverse), GAPDHIZ o I T &,
5-GGCACAGTCAAGGCTGAGAATG-3' (forward),
5-ATGGTGGTGAAGACGCCAGTA-3' (reverse) @
FHID & D% iz, BIEY A 7 Vi3, 95°C T EE
e #, 95°C TS5, 60°CT30R DA0H 1 7 VIKIGTIT
W, T O %Rl IS & 0 RUCEEY) O KRS E & T
AT, 1B 6N 1T — 5 13GAPDHD A THEMEAL AT,
Z D%, HEHOMEE 1 & LGE0%Y TV O

fili B L,

5. MFERIRFIVBEDOSH

MigH 2 % FIVIRED3HTIE, dis, ALy Ak
DRI THT » 7oo T RBASHFE Y —F &~
Z— IR L 72,

6. #rEHn®

FBRT — 7 P ARERZE TR U, T2 RO
i3 [Excel#al ] Bkttt E®Ry —Ex) 2 H
W CTukey-KramerZ S HBHEIZ X V1T - 72, HEK
#ix 5% (»<0.05) & L7,

XRBRER

1. BFED7 «FUBEE

WRZE D B3 54T 4% B & Table 21273 Utc, MRZFITA %
NTW3B 7 4 F URIZT.0g /1002 T, XY 1TREH
TOBHIEERIETH - 72,

2. BFOERI’EY s ERIERS v FOIFREEE,
IR AREERRECTRAESLCNERER
EBICRIZFTHE

B AR S 0 Z v PO ARR X OAE,

JFIE & IZ DWW TidTable 3R L9 Im Y a FEAR
(Control®t), 7 4 F VB bV w7 LRMNEE (PAED),
WREFARIMEE (CGRE), BRI FRMEE (PCGHE)

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-treated

Phytic acid Corn germ

corn 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) 102 007 065" 006  0.77" 0.08 0.81° 0.10

G6PD
Serum lipid concentrations (mg/dL) 266.2° 2034  269.0° 17.70  216.1° 14.07  227.7° 9.3

Triglyceride

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.

PA, phytic acid; CG, corn germ; PCG, phytase-treated corn germ.

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.

PA, phytic acid; CG, corn germ; PCG, phytase-treated corn germ.

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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